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To the Honorable Senate and House of Representatives.

Gentlemen: The Legislative Research Council submits here-
with a report prepared by the Legislative Research Bureau on the
basis of Senate document numbered 495, relative to rights pertain-
ing to surface and sub-surface water.

The statute which created the Legislative Research Bureau limitec
its activities to “statistical research and fact-finding.” This report
therefore, contains only factual material without recommendation!
or legislative proposals.

Respectfully submitted,

MEMBERS OF LEGISLATIVE RESEARCH COUNCIL.

Sen. Charles W. Hedges, of Quincy
Chairman.

F. Skerry of Aledford,Rep. Michaei
Vice Chairman.

Powers of Suffolk.Sen. John E.
Rep. Rene R
Rep. Walter

Bernardin of Lawrence.
F. Hurlburt of Greenfield.

Rep. Earle S. Tyler of Watertown.

CJje Commontuealtlj of
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To the Members of the Legislative Research Council.
Gentlemen: Senate Order, No. 495 of 1956, directed the

Legislative Research Council to make a study of rights to surface
and sub-surface water, including therein the subject matter of
Senate, No. 445 of 1956. The latter bill called for creation of a
special commission to study the problem of water rights and usages.

The Legislative Research Bureau submits a report herewith in
accord with the above directions. The report is limited by the
absence of a central source of data on water resources of the Com-
monwealth, and by the absence of any past study of rights to sur-
face and ground water. Moreover, statutory requirements restrict
this report to fact-finding without recommendations or legislative
proposals.

For the preparation of this report the Bureau gratefully acknowl-
edges the combined efforts of Prof. Charles M. Haar of the Law
School of Harvard University; Arthur D. Weston, former Chief
Sanitary Engineer of Massachusetts, and now a consultant with
Charles A. Maguire and Associates, Engineers; and Dr. Bradford
Crossmon, Professor in Farm Management, College of Agriculture,
University of Massachusetts. Staff assistance was provided by
Robert D. Webb of the Research Bureau.

It is -unfortunately not possible here to acknowledge individually
the help and co-operation extended to the Bureau by the many
public and private officials of agencies in the Commonwealth and
in other States concerned with the varied problems of water re-
sources. For their advice and guidance the Bureau expresses grate-
ful acknowledgment.

Respectfully submitted,

Cfte Commontoealtl) of e^assacbugetts

LETTER OF TRANSMITTAL BY LEGISLATIVE
RESEARCH BUREAU.

HERMAN C. LOEFFLER,
Director, Legislative Research Bureau.



The General Court authorized this study of rights to surface and
sub-surface water. Limited time and the paucity of past studies
and of scientific data have restricted the report to a generalized
survey of the field. It does not meet all needs, but will point the
way for the recently established Water Resources Commission.

Water Law in Massachusetts.
Reasonable Use. Under the riparian doctrine of Massachusetts

an owner of land automatically has certain rights to make “reason-
able use” of the stream along the banks of his estate. “Reasonable”
is any use which is lawful, beneficial and not inconsistent with the
reasonable use,of other riparians.

The question litigated is never whether the purpose was “reason-
able,” but whether the means used to realize that purpose were
reasonable. Several factors determine what constitutes reasonable-
ness, e.g., damage, extent and type of development, climate, soil,
economic value and public policy.

The reasonable use doctrine with respect to the rights of the ripa-
rian owner has at least three limitations: the first limits riparian
rights to the watershed of the stream in which they are asserted;
the second relates to navigable streams; and the third deals with
the assertion of prescriptive rights gained by accepted continuous
usage for twenty years. The issues in cases involving prescription
are parallel to those on reasonable use, except that in order for the
prescriptive right of the claimant to prevail, his conduct must be
found to be unreasonable, thus constituting an invasion of the right
of the allegedly subservient estate.

Cfie Commontoealti) of Massachusetts

SUMMARY OF REPORT.

RIGHTS TO SURFACE AND SUB-SURFACE WATER IN
MASSACHUSETTS.

Introduction.
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Ponds. The owner of land abutting a lake or pond is to all in-
tents and purposes a riparian so far as water rights are concerned,
except as otherwise provided by statute. But the Ordinance of
1641-47 reserved to the people of Massachusetts the right to fish
in and obtain fowl on the waters of “great ponds” (ponds of more
than 10 acres). The owner of land abutting a great pond generally
may use the water for any purpose, not as owner but simply as a
member of the public, or he may be prohibited by regulation from
using the water for any or all purposes.

Watercourses. A core concept of Massachusetts water law is
the “natural watercourse”, the limits of which are fixed with some
difficulty. The meaning of watercourse delimits the area of riparian
rights, but no definition can draw a sharp line where nature has not
done so.

Ground Water. The development of the lawr relative to propri-
etary rights in ground water cannot be stated in simple terms. Case
coverage is fragmentary and cases are quite old. Underground
water has never been defined by Massachusetts case law. The law
imposes no limitations whatsoever on a landowner’s freedom of
action with respect to waters under his soil. Of two categories
which have been the subject of litigation, percolating waters and
springs, the former has not been defined.

Mill Acts. Massachusetts statutory law relative to water
dates from the Ordinance of 1641-47, already mentioned. The
import of this legislation is that a public monopoly of prescribed
classes of water resources is not beyond the province of the Legisla-
ture. Since then, a succession of statutes collectively known as
the Mill Acts have dealt with the public interest in the utilization
of water. These authorized the erection of mill dams on and across
navigable streams and substituted a special proceeding for assess-
ment of damages in place of common-law rights of action. The
Mill Acts also gave an exclusive right to water actually appro-
priated for mill purposes with limitations by reasonable use. These
acts constitute a legislative measure obviously designed to encour-t
age maximum development of stream power.

The legal meaning of the Mill Acts and their case law com-
mentary is that where a sufficiently important social goal is involved,
the Legislature and the courts may set up a system amounting to
forced sale of private property to other private proprietors.
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Statutes are important to proprietary interests in water dealing
with condemnation. Property rights in water are subject to con-
demnation either as part of or as separate from the estate in land
to which they belong.

Diffused Surface Water. There is a troubling legal distinction
between watercourses and diffused surface water. Rights in water-
courses are determined by riparian doctrine; but diffused surface
water is the absolute property of the landowner on whose land it
lies. Existing law provides no protection for any party where a
natural reservoir is fed by a stream spreading out over a sizeable
area, as standing surface water. The scientific similarity of ground
water to diffused surface water would seem to make desirable the
application of the same principles of law to both.

Evaluation of Riparian Doctrine. The doctrine of riparian
rights has been opposed because of lack of certainty of the rights
it confers; this uncertainty is claimed to hinder the exercise of any
rights which require a substantial financial investment. But it
seems even clearer that rights having their inception in prescrip-
tion are very uncertain without litigation. Such uncertainty both
impedes the exercise of such rights and fosters litigation to prevent
the accrual of such rights.

The most equitable, and the most economic, use of water seems
likely if each user is permitted to make the greatest use he can of
the resource, commensurate with existing reasonable uses of all
other users and without the accrual of any rights by prescription
regardless of the length of use or assertion of a right.

Present knowledge of physical supplies is woefully inadequate.
But water demands for domestic consumption and industry will
rise to keep pace with a growing population and an expanding
economy. No comparable increase in supply is now in sight with-
out great cost. However, certain water supplies which are not
available now could be made available by increasing storage and

. by reducing pollution.
Although the present law does not give the farmers a clear green

light to irrigate, their difficulties are not as great as might be sup-
posed. Strong opposition is expressed to changing the law to give
carte blanche encouragement for irrigation. On the other hand,
it is strongly emphasized that it should not be left as is, since present
use of water may be contingent on guesses as to the results of liti-
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gation in particular cases. The most economical methods of irri-
gation might be encouraged. If legislation is to be enacted regu-
lating the allocation of water, some means must be found to insure
equitable distribution.

Substituting a burdensome regulatory system is probably justi-
fiable only in the event that the demand for water will soon seriously
exceed the supply. Even if regulation is required it perhaps should
be limited to those areas of short supply within designated regions.
There seems to be no need for wholesale revision of riparian doc-
trine.

Water Resources of Massachusetts,

Fixed Supply and Increasing Demand. Accelerated efforts
toward more efficient use of the available water supply are needed
to meet growing water demands, since increasing water demands
are destined at some time in the future to overtake stationary
supplies of available water.

The status of the water supplies of Massachusetts among the
other States is good. A generous rainfall is supplemented by sub-
stantial stream flows from watersheds in other States. While
much of this water is lost through evaporation and surface run-off,
both surface cover of the earth and subterranean conditions in the
State retain rainfall reasonably well in most regions.

Local Shortage Problems. Localized shortages of water may
occur in certain sections of the State in the not too distant future
because of many factors, principally, rising demand. Estimated
total water consumption in Massachusetts for domestic, industrial
and rural uses (excluding irrigation) was 1,256 million gallons per
day in 1953, and may double by 2,000, a half century hence. This
increase would require a marked addition to the present watershed
area and reservoir capacity.

Along with water needs, distribution looms as a basic problem
with more and more diversions being required over long distances.
The Metropolitan Water System is under increasing pressure to
supply water to new growing fringe communities of Boston.

Industrial and Agricultural Demands. 1ndustrial water consump-
tion in the State is about twice as great as domestic consumption.
Most of this water comes from surface supplies, but efforts are being
made to develop ground water sources. Industry can use both
polluted water and sea water for some purposes.
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The relatively small amount of water required by Massachusetts
agriculture is due to the limited amount used for irrigation. Only
about 6 per cent of the State’s harvested acreage is irrigated; this
amount has, however, increased threefold since 1940. Continued
expansion of the rate of irrigation in the State may ultimately pose
new administrative problems for disposition of water.

Other Water Demands. Recreation, an important state industry,
has lost large areas to the need for increasing public water supplies.

and wildlife and prevented bath-
more drainage areas and public
creational losses.

Pollution has destroyed some fish
ing. Unfortunately, the need for
water supplies threatens further r(

Hydroelectric power developm
by the relatively few economica

;nt in Massachusetts is limited
ly feasible natural power sites.

i the Connecticut Basin with some
■ costs in the New England States

Present installations are largely h
in the Merrimack Basin. Pow(

long the highest in the nation.
Recent serious floods can happen again if too many natural checks

■oyed without suitableare destroyed without suitable compensatory measures. Flood
problems have increased in the State with the reclamation of vast
areas of marshlands and the filling of lowlands, thereby removing
natural storage basins of magnitude in time of flood water. These
natural reservoirs of the State have a considerably smaller capacity
than only five or ten years ago. Massachusetts is one of five States
providing for direct state financial participation under a watershed
protection and flood control program set up by the federal govern-
ment in 1954.

Pollution Problems. Much of our river -water is polluted from
the use of our streams as carriers of sewage and industrial wastes.
The worst pollution conditions in the State are in the coastal area
and the Merrimack Basin. Pollution must be controlled if the State
is to prevent future water shortages and increasing destruction of
recreational areas for use as watersheds. Industry is responsible
for about half of the total pollution load in Massachusetts streams.
The State is working with the federal government to promote a
pollution abatement program, which must now include disposal
of new and difficult radioactive wastes.

Ground Water Possibilities. Sub-surface water is the State’s
most promising new source of fresh, unpolluted water. Such sources
in some sections of the State are believed adequate to relieve de-
mands on surface supplies. Little is known, however, of the extent
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and nature of this resource throughout the State as a whole. Some
States have organized local ground water management distiicts.

Developing State Resources. Recent legislation created a Water
Resources Commission to assume the responsibility of formulating
basic plans for developing the State’s water resources. The Com-
mission is also required to supervise programs initiated within the
State under the Federal Watershed Protection and Flood Preven-
tion Act. More than half the States in the nation have created
similar special water study commissions in the last four years.
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Legislative Background.

Senate, No. 495 of 1956 (printed on the inside of the front cover)
stems from Senate, No. 445 of 1956 (resolve accompanying petition
of the Massachusetts Farm Bureau Federation, Inc., by Carleton
Pickett, legislative agent). The latter bill proposed that an unpaid
special commission, including members of the General Court, be
authorized “to investigate and study the entire subject of water
rights and usages as they apply within the commonwealth.” The
object of such a study was the recommendation of new legislation
or amendment of existing laws, designed to bring about (a) the best
usages and conservation of water, and (b ) a clear definition of water
rights, both surface and sub-surface.

Senate, No. 445 was referred to the Joint Committee on Water
Supply, which reported Senate Order, No. 495, which in turn was
referred to the Joint Rules Committee. Senate, No. 495 authorized
and directed the Legislative Research Council to make an investi-
gation and study of “rights pertaining to surface and sub-surface
water” and to consider the subject matter of Senate, No. 445.

The Joint Rules Committee recommended that Senate, No. 495
ought to be approved, and the Order was adopted in concurrence.

Past Studies of Water Problems.

The average person living in an urban area of the Commonwealth
today probably takes for granted a ready supply of good water.
Except in times of drought, or when other factors cause a local
shortage, he does not concern himself with the amount of water he
draws upon daily for the requirements of his modern household.

CJje Commontucalti) of egaggadbusettsi

REPORT RELATIVE TO RIGHTS TO SURFACE
AND SUB-SURFACE WATER IN MASSACHUSETTS.

Chapter I. Introduction.*

Man; jotnotesare indicated in cumulativ juence and are defined in Appendix A
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While he is aware that water is a key resource basic to life itself,
he is probably only dimly conscious of the growing demands for
water among the many competing users around him. It is this
demand and competition for our water resources that has not only
stimulated a re-appraisal of our water status, but has brought about
conflicts which must be resolved through the expensive process of
litigation. In recent years many studies have been made by federal
and state agencies, as well as private groups, both as to the nature
of water resources and of water rights. There is concern that the
nation as a whole be apprised of the serious situation that could *

develop if curative forces are not applied to current and potential
problem areas.

While there is no immediate threat of water shortage in Massa-
chusetts, there are growing problems relating to the use, develop-
ment and management of its water resources. 1* Problems of ade-
quate supply and distribution, protection from floods, recreational
use, pollution abatement the problems of water are manifold —-

become increasingly urgent as water requirements for municipal,
industrial, agricultural and recre
densely populated commonwealth

tional purposes expand in this

With so many competing use clearer definition of water rights

is essential in an expanding economy. Uncertainties associated
with water use may easily destroy effective development of this
valuable resource and generate serious conflicts among users and
uses. Impediments, both legal and physical, to positive remedial
action need to be reconsidered.

Thus it has been necessary to survey the entire field of water
resources and identify the basic problems confronting state agencies
concerned with the use and conservation of water. These problems
are varied in character.

Although this investigation has unearthed several regional and
state-wide studies of the Commonwealth’s water resources, there
has never been a study specifically pointing out the problem of
legal rights to the use of waters within the Commonwealth. A$
general discourse on water rights may be found in House, No. 2143,
of 1951,** but no attempt was made to explore the relationship of
rights to the complex forces of water supply and demand. Despite

Footnotes in cumulative numerical sequence are given in Appendix
Ipecial Report of the Department ofPublic Health relative to an Investigation and Study of the Ground

Water Supply and its Use and Protection within the Commonwealth
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a growing volume of literature on the subject throughout the nation,
the only recent study of water law confined to this State is a forth-
coming publication of the Conservation Foundation, a case study
titled, “Legislative Change of Water Law in Massachusetts,”*
prepared by Charles M. Haar, Professor of Law at the Harvard Law
School, and Barbara Gordon of Cravath, Swayne & Moore, New
York, N. Y.

There is a similar void in the scientific area. Nearly twenty years
ago the State Planning Board published a series of reports describing
the various drainage basins in the State. Various recess conunissions
and state agencies have reported since then on regional and local
problems in the water resources field, but no detailed document
describing the water resources throughout the Commonwealth has
appeared since Senate, No. 289 was filed in 1918, with the title,
“Report of the Commission on Waterways and Public Lands on the
Water Resources of Massachusetts, their Conservation and Utiliza-
tion.” Indeed, since 1850, few major studies of water resources
have been made for the General Court, and they have been limited
to either a particular phase of water problems or a particular region.

Recently, the federal government undertook a study of New
England and New York resources. A special committee was estab-
lished by Presidential directive. This “NENYIAC” report** in
1954, contained detailed findings on the water resources of this vast
area. It has been the source of valuable river basin information
incorporated in this report.

The lack of a central source of up-to-date scientific data handi-
capped this Research Bureau report, since a study of water rights
must be based on a knowledge of available water supply, present
and estimated future consumption, and the effects of consumption
upon present and future sources of supply. A second handicap was
in terms of time. A thorough investigation of the State’s water
resources would require the complete attention of a full-time engi-
neering group operating on a liberal budget over a minimum two-
year period. A fuller analysis of legal rights and administrative
allocation of water would require an effort of similar magnitude by
lawyers and economists.

The Consequences of Introducing a Prior Appropriation System of Water Law.” To b<
released by the Conservation Foundation, New York, N. Y., under the tentative title“Legal and Adrn,

trative Problems in the Modernization of Eastern States Water Law
The NENYIAC Report “Resources of the New England New York Region” (New England-New York

Inter -Agency Committee) received limited distribution to selective agencies and libraries,
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*

I

Consultants for Report.

To study the many facets of this water problem the Legislative
Research Bureau sought to supplement its regular staff with the
most informed persons on Massachusetts water resources. With
the help of such consultants already intimately familiar with the
engineering, legal and economic aspects of water resources in the
Commonwealth, it would then be possible to collect and analyze
data on which to base a report on water-rights worthy of legislative
consideration.

Fortunately, the Legislative Research Bureau was able to as-
semble such a distinguished group. Mr. Arthur D. Weston, former
long-time Chief Sanitary Engineer with the Massachusetts Depart-
ment of Public Health, and present consultant to the engineering
firm of Charles A. Maguire and Associates, accepted the task of
preparing the scientific section. Dr. Bradford D. Crossmon, Pro-
fessor in Farm Management at the University of Massachusetts,
joined the staff as consultant on agricultural aspects of use and
supply. On the water rights and water law aspect of the legislative
assignment, the third consultant was Prof. Charles M. Haar, of the
Law School of Harvard University. He brought to bear a special
fund of knowledge because he had recently completed an analysis
of Massachusetts water law* for the Conservation Foundation.

Scope and Nature of Report.

Governed by these considerations and acting within the time
limitations imposed by the Legislature, the study group directed
its activities first, toward the accumulation of basic scientific and
legal data; second, toward an analysis of present water law in the
State with briefer treatment of federal law; third, toward a de-
termination of what effects present water rights doctrine has on
the resources and economy of the Commonwealth; fourth, toward
a study of how modification of these legal and administrative
aspects could achieve a more efficient utilization of water resources.

Thus the reader will find little more than a conspectus of our
water resources in this document. The report may be more ac-

page 15 supra,
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curately described as an analysis of the rights of people to those
water resources. Here, consideration is given to legislative action
which might supplement or modify the present wTater law of the
Commonwealth for the most effective and efficient allocation of
water over the distant future. Necessarily there has been consid-
erable treatment of supply, demand, use, consumption and waste.
Without a summary recognition of these interlocking factors there
could be no intelligent discussion of water rights.

However, any attempt to make a detailed scientific report would
merely duplicate the current plans of the recently established Water
Resources Commission which has an appropriation of $40,000 and
which is better fitted for such a task.

The following discussion will, it is hoped, help to guide general
recommendations for further legislative inquiry and action in vari-
ous fields set forth subsequently in this report. But this document
does not meet all needs. Certain problems in the field of property
rights in water have not been fully resolved. There are, for ex-
ample, certain difficulties with respect to the application of the rule
of reasonable use of water which is the basic guide in the riparian
doctrine. In addition, the state of the law with respect to diffused
surface water and ground water appears to be quite unsatisfactory.
An analysis of the whole policy basis underlying the accrual of
prescriptive rights in water is a matter which might well merit the
attention of the Legislature, for the reasons hereafter pointed out.
And the following text should also be approached from the stand-
point of possible establishment of an order of priority among com-
petitive users of the Commonwealth’s water resources.
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Chapter 11. Water Law in Massachusetts.

1. Riparian Doctrine and Reasonable Use.
The so-called riparian* doctrine relative to private proprietary

interests is the basic proposition of current Massachusetts water
law. 2 Under this system water rights are based in general on the
proposition that an owner of land simply by virtue of his owner-
ship has certain rights to use the stream along the banks of,
which his riparian estate extends. 3 Massachusetts cases which*
speak of riparian rights as an inseparable incident of ownership of
land 4 apparently mean only that no specific grant of such rights
need be included in a transfer of the title to riparian lands. 6 The
burden of proof is on the party asserting that such a conveyance
does not include riparian rights, 6 for it is well established by now
that the riparian landowner may transfer title to his land and keep
the water rights, 7 or, conversely, that he may convey his riparian
rights alone. s** It has been held, however, that riparian rights may
be enlarged or diminished according to usage 9 although common-
law riparian rights cannot be lost by abandonment. 10

Each riparian owner has a right to use the stream and its waters
“reasonably.” And “reasonable” here means any use which is
lawful, beneficial and not inconsistent with the reasonable use of
other riparians. ll

No use for a lawful purpose is on its face unreasonable, 12 nor
has any lawful purpose been held in so many words to be preferred
over any other. A preference for certain purposes may have been
implied by the courts, however, in decisions apparently based on
an evaluation of fundamental human needs and on feasibility. An
example may be found in an opinion of Chief Justice Shaw:

To take a quantity of water from a large running stream for agricultural or
manufacturing purposes would cause no sensible or perceptible diminution of the
benefit, to the prejudice of a lower riparian, whereas, taking the same quantity,
from a small running brook passing through many farms would be of great andl
manifest injury to those below, who would need it for domestic supply or watering
cattle.

. . ,

13

* Riparian” is defined by Webster as “of, pertaining to, or living on, the bank of a river, of a lake, or ofa
tidewater.” For a legal interpretation, see later discussion.

* * In this case, the grantee’s rights, within the scope ofhis grantor’s power to convey, are measured by theerms of the grant rather than by the otherwise applicable common-law rules.
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The question litigated is never whether the purpose was “rea-
sonable,” but whether the means used to realize that purpose
were reasonable. 14 Essentially it is difficult to isolate the factors
a court will consider in its determination. This question of fact
has to be resolved in the light of all the circumstances. 15 Yet, as
in other areas of the law where the criterion is reasonableness, the
relevant factors can be stated broadly.

One of the most important factors is damage. Any use is i
sonable to a person who is not injured by that use. 16 Several
consequences follow,from this. For example, far fewer uses affect
ing the amount of water will be unreasonable for an upper riparian
than for a lower one. And the riparian owning both banks at the
mouth of a stream is singularly well situated; he may even take
the entire stream in order to deal with water as a commodity. 17

Where damage is shown further inquiry is required, 18 and the
characteristics of the stream, such as its volume and grade, are
pertinent. 19 Frequently, the extent and type of development of
the surrounding countryside, climatic conditions, and even the
type of soil in the area will bear on the reasonableness of the use.
Another factor is the state of the arts involved: specifically, whether
the objectionable aspect of the use might not be eliminated by
technological means without excessive costs

Some early court decisions, perhaps reflecting the economic im
portance of industrial mills under existing conditions, weighted the
investment values of the uses. 22 More recently, however, Massa-
chusetts courts have rejected arguments urging the user’s investment
as a consideration. 23 The court stated in Parker v. American
Woolen, “An injunction cannot properly be refused because of
the magnitude of the defendant’s business.” 24 While some con-
sider the latter view to be closer to the concept of equal justice, it
also makes possible a form of legal extortion.26 In this uncertain
area, an “always” or “never” approach serves little purpose, and
there seems to be no reason why cost should not be given weight
under some circumstances and not under others. It may be that
the magnitude of the user’s investment reflects the economic value
to society of his enterprise, a factor which ought not be disregarded
by the court, where the substantive law is, after all, a rule of reason.

A final factor of most uncertain weight in the determination of
“reasonable” water use is public policy that is, the interests of
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the community as distinguished from those of the litigants. An
occasional court has explicitly considered the community welfare
in its decision. 26 Most cases, however, have been decided solely on
the basis of the immediate conflict. The issue can never be stated
simply as the public versus the private interests, and opinions will
frequently differ as to what is best for the community in a given case.
It is almost impossible to tell in many instances whether the court
gave unvoiced consideration to public interest or considered it im-
material to the resolution of a private dispute. 27

An enumeration of accepted factors to be considered cannot
to a satisfactory “definition” of reasonable use. For that, a total
impression is needed from the facts of the decided cases. Abstracts
of representative decisions are therefore given in Appendix B. It
should also be observed that in determining questions of “reason-
ableness,” the extreme case is deemed a matter of law, and hence
requires court rather than jury action. 28 Perhaps the outstanding
instance of such a definition in water course law are uses involving
total diversion or obstruction.

2. Limits on Riparian Ownership.

The reasonable use doctrine thus lays out the basic ground rules
of the law in Massachusetts on proprietary rights in water. That
doctrine, however, does not define the rights of the riparian owner
in all situations. At least three doctrines prevent water uses that
might otherwise be “reasonable” in these circumstances. The first
doctrine limits riparian rights to the watershed of the stream in
which they are asserted; the second relates to navigable streams;
and the third deals with the nature of the use made by the riparians
particularly the assertion of prescriptive rights (gained by usage)
by upper riparians against their downstream neighbors.

Land outside the watershed of a stream is not riparian to it4
This is true even though it is part of a large tract of a common
owner, at least a portion of which abuts on the stream.

Case law seemed to be moving in the contrary direction when, in
Elliot v. Fitchburg, 29 it was held that no action lay for the diversion
of water for use in defendant’s locomotives a use which obviously

(a) The Watershed.
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did not permit the return to the stream of more than an infinites-
imal amount of the abstracted water. No distinction was drawn
among (a) diversion for a use on the riparian estate which permits
the return to the stream of most of the diverted water, as the op-
eration of boilers or washing; (b) diversion for a use on the riparian
estate which does not permit the return to the stream of any sub-
stantial portion of the diverted water, as when water is used as the
ingredient of a product, or as is presumably the case in supplemental
irrigation; and (c) diversion for an immediate use outside the
riparian estate, as in the case under litigation where the water was
carried outside the watershed in defendant’s locomotives.

The court held, without discussion of the place of use, that the
riparian’s right of reasonable use included any otherwise lawful and
beneficial act which did not damage any other riparian. From
this, it may be inferred that the Elliot decision, despite the court’s
qualification with respect to “actual and perceptible damage,” did
not involve damage which afforded grounds for suit.

Stratton v. Mount Sermon Boys’ School, 30 however, interpreted
Elliot as deciding only that use outside the watershed was not
grounds for suit in the absence of “damage.” Stratton thus ignores
the fact that had the use in Elliot been held unreasonable, then
unless de minimus, i.e., damage not serious enough to constitute
legal injury or warrant recovery, it would by the same token have
constituted legal injury because the manner of taking employed by
the defendant could have potentially ripened into ownership under
the prescriptive rights doctrine.31 The Stratton court, in a care-
fully considered dictum (not essential to its decision), held that the
privilege of reasonable use was confined to use within the watershed.
This limitation the court stated, is:

. implied in the term “riparian.” It arises from the natural incidents of
running water. A brook or river, so far as concerns surface indications, is insepara-
bly connected with its watershed and owes the volume of current to its area. A
definite and fixed channel is part of the conception of a watercourse. To divert a

substantial portion of its flow is the creation of a new and different channel, which
to that extent defeats the reasonable and natural expectations of the owners lower
down on the old channel (and) also increases (the flow) which drains the watershed
into which the diversion is made, and may injure thereby riparian rights upon it.32

The basis of the limitation to the watershed rule, then, is twofold
in this court’s view: Protection of riparians in the first watershed
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from lessened flow and those in the other from added flow. This
may be reasonable in the example the court gives diversion of a
watercourse. But will this apply to other uses —to manufacturing,
for example, where water from the watershed in which a factory is
located is included in a product ultimately distributed to and con-
sumed in many areas of the country?33 Could or should the limi-
tation be applied in this situation as well?

But whatever the Stratton court had in mind in its differentia-
tion of Elliot, or as the basis for its own holding, Elliot was not over- <

ruled, or even expressly disapproved. It still stands as good law,
although seriously undercut. The limitation enunciated in the
Stratton case by way of dictum has since been cited with ap-
proval. 34 Thus, while it seems probable that the Massachusetts
courts would today follow the 1913 dictum that land outside the
watershed is non-riparian at least a diversion for immediate use
outside the watershed they could decline to do so without hav-
ing to overrule themselves. This would mean a return to the
“normal” rule of reasonableness, with return to the watershed a
consideration.

(Ib ) Navigable Streams.
The rights of riparians located on navigable streams are subject

to certain special rules. 35 The law of Massachusetts is that the
title to the bed of such streams is in the State, 36 and that the State
has a paramount interest in the water.37 One consequence is that
the owners of the baaks may not interfere with navigation 33 an
important limitation when damming is necessary to power a mill. 39

Another result is that although the riparian owner can employ the
water for any navigational use, 40 an act of government depriving
him of such use does not give rise to a claim for compensation. 41

The Massachusetts statement of the rule of reasonable use re-
quires, often explicitly and always implicitly, that the quantity
used be held to the practicable minimum,42 and that the manner of
diversion inflict the least possible injury on other riparians. 43 But
for any use to be grounds for legal action by a riparian it must
actually injure him,44 although injury does not necessarily con-

(c) Prescriptive Right
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stitute a good cause of action. Without the other elements of un-
reasonable use, it is not the kind of an injury for which damages
can be collected. 46 The injury may be actual or may only exist in
contemplation of the law, as in the case of an incipient right gamed
by usage or custom.

Reasonable use is determined in substance by balancing the rela-
tive rights of competing claimants in a specific situation. In making
this determination, damage actually incurred (that is, damage to a
present use) is important. Legal rights may be infringed by a
defendant's present uses, although the plaintiff’s riparian rights
then exercised may be unaffected. Here the plaintiff has his right
to nominal damages, and, more important, must take action to
prevent the accrual of an adverse right by prescription in the
wrongful user.

In a sense, therefore, prescriptive rights present the obverse side
of the coin of reasonableness. Only where a riparian has unreason-
ably infringed the rights of another can the other’s right of action
begin to accrue and the period for prescription, i.e., rights earned
by usage, commence. A prescriptive right accrues in favor of one
who effectively, 46 albeit wrongfully, appropriates the water rights
of another, provided this appropriation continues for twenty
years, 47 under claim adverse to the right of the legal owner, 48

peaceably, 49 and without interruption. 50 Given these elements, the
law conclusively presumes a grant.51

In addition to thus enlarging the quantum of his water rights by
prescription, the riparian owner may acquire some prescriptive right
in the land of a neighboring riparian. In that way he can exercise
rights more advantageously to himself, as, for example, a right to
divert water from some point on his neighbor’s land rather than on
his own.

( 1 ) Prescriptive Rights hy Upper against Lower Riparians. It
has been held that diversion of water by an upper riparian by merely
transitory acts might not be wrongful. It would be improper, how-
ever, to divert even the same volume of water through a permanent
structure which “would interfere with the exercise of the plaintiff’s
rights whenever thereafter he sought to exercise them . .

.”. 62

The wrong is not in the erection of an aqueduct or conduit on the
defendant’s own lands. It is rather that the erection of a per-
manent apparatus for diversion of water constitutes an effective
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assertion of right against the lower riparian to the quantity of water
diverted, and as such becomes an incipient right won by usage.
The method of diversion is thus an integral part of reasonable use.
In an analysis of the reasonableness of a particular use, a limiting
effect must be exerted by potential uses of the other claimants in
addition to that of present requirements.

(£) Prescriptive Rights by Lower against Upper Riparians. A
line of cases involves the assertion of prescriptive rights by lower
riparian owners against upper ones. They seem especially instruc-
tive for an analysis of the Massachusetts reasonable use doctrine.

The first case of note is Weston v. Alden. 53 It was argued there
that a prescriptive right had accrued in favor of a lower riparian
owner. The plaintiff, a lower riparian, alleged that the defendant,
by using sluices to irrigate his own close, had diverted an ancient
watercourse which had previously flowed through and irrigated
plaintiff’s land. The appellate court reversed a judgment for the
plaintiff and granted a new trial, holding that “plaintiff had no
cause of action.” The court brushed aside the damage suffered by
plaintiff (substantially lower crop yield), stating that

A man owning a close on an ancient brook may lawfully use the water thereof
for the purposes of husbandry, as watering his cattle or irrigating the close; and
he may do this, either by dipping water from the brook, and pouring it upon his
land, or by making small sluices for the same purpose; and if the owner of a close
below is injured thereby, it is damnum absque injuria.” 64

Implicit in this holding are the two propositions: (a) that the
upper riparian’s use was reasonable, and ( b ) that no right by usage
had accrued in favor of the lower riparian. The first proposition
must be true, or the plaintiff would have prevailed without regard
to the issue of prescriptive right. As a riparian owner, the de-
fendant had a right of reasonable use, but no more. The question
in the issue of prescriptive right is, rather, whether the defendant
had less than aright ofreasonable use. For it is altogether apparent
that a prescriptive right in the plaintiff would deprive the defend-
ant’s estate of a right it would otherwise have had.

The thrust of the court’s holding that the plaintiff had no cause
of action is that he had done nothing to infringe the defendant’s
right. The plaintiff’s use was not, in short, the sort of use that could
confer a right accruing from usage. He had done nothing but con-
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sume water that flowed on to his land naturally from the upper
riparian estate. He had done nothing, as it were, to invade the
upper riparian’s estate.

Weston v. Alden was urged as authority by the plaintiff in Col-
burn v. Richards. 65 This was an action for trespass, alleging that
the defendant had entered on the plaintiff’s land and removed an
obstruction (probably dam gates) from the watercourse, which
flowed on to the defendant’s land after leaving the plaintiff’s. The
defense was that the act was permissible self-help, since the de-
fendant’s grist mill, built fifty years earlier, was useless when the
gates of the plaintiff’s dam, erected seven years before, were shut.
The court held for defendant, distinguishing Weston v. Alden. It
pointed out that there had been no obstruction of the flow of the
stream, nor had the plaintiff in Weston “acquired a right by pre-
scription to the use of the stream to carry works which had been
erected and maintained at expense; but he had merely enjoyed
the natural benefits of the stream without any labor or expense of
his own.” 66

Colburn may thus rest on the clear unreasonableness (since well
established by a number of cases) of total obstruction of a stream,
or on the ground that defendant had acquired prescriptive rights in
the flow of the stream. The court did not omit to mention the de-
fendant’s great investment in his mill. This is the sort of considera-
tion that would be particularly appropriate to a determination of
the reasonableness of the upper riparian’s total obstruction. On
the other hand, the establishment of the lower mill mav have been

> »-

thought to constitute the invasion of the upper riparian’s estate
and the appropriation of his water rights necessary for a prescrip
tive right to begin to accrue.

This problem remained unresolved by the next case in this line,
Cook v. Hull. 67 That, like Weston, was an action for diverting
water, in this instance from plaintiff’s mill, established more than
forty years before. The defendant had apparently an undisputed
right to divert some water for irrigation, but in 1817 he had dug a
new channel which water so far through his lands as to
diminish the quantity by absorption and evaporation. This was
sufficient to stop plaintiff’s mill. The upper riparian urged the
court to follow Weston. The plaintiff mill owner conceded that he
must lose if Weston was applied, but argued that it was no longer
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law, having been overruled sub silentio in Colburn v. Richards. The
court rejected both views, adhering to the distinction drawn in
Colburn and holding that Colburn, being more in point, must
prevail.

With respect to Weston v. Alden, the Court stated that

The plaintiff had not erected a mill, the injury complained of was only that less
water came through his land than used to flow before defendant made his sluices,
and the damage complained of was only the natural consequences of the lawful
use of the water by the defendant. It did not appear that the plaintiff or those
before him in the estate had erected any works of art upon the stream, or had
appropriated the water running through his land by any artificial means. Whereas
plaintiff (in the instant case), and those whose estate he holds, had erected and
maintained mills at great expense, and they could be profitably used only by en-
joying the customary flow of the water, and this use had been acquiesced in by the
defendant . . .for more than forty years.58

This language clearly indicates that the lower riparian in Cook v.
Hull had appropriated the water running through his own land —•

and by so doing, the rights of the upper riparian. Here, then, is
apparently the case of a prescriptive right running in favor of a
lower riparian. But is it? The facts of the case indicated a new
and greatly augmented use by the upper riparian to the great detri-
ment of the lower riparian, whose large investment was rendered
substantially worthless thereby. And this is against the background
of a history of a smaller use by the upper, the validity of which
was not disputed.

On its facts, the case is quite consistent with the hypothesis that
the upper riparian’s new use was unreasonable and that this was
the proper ground of the decision. Moreover, the language of the
court, referring to the lower riparian’s appropriation of water on
his own land as the genesis of the prescriptive right seems somewhat
beside the mark, for it does not explain the manner in which the
plaintiff’s utilization of the flow constituted an appropriation of the
defendant’s right.

This was the state of the law at the time of the decision in Thurber
v. Martin. 69 In that case the plaintiff, a lower riparian mill owner,
claimed, by virtue of fifty or sixty years’ enjoyment, a right to the
natural flow of the stream, without interruption or disturbance from
defendant’s mill located higher on the same stream. Decision was
for the upper mill owner, on the ground that no prescriptive right
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in the flow of the stream accrued to the lower riparian by reason of
the use he made of the stream. The trial judge had charged that
priority of use, however long continued, could never result in de-
priving a riparian, located above the plaintiff’s mill pond, of his
right to a similar use of the water; the defendant therefore was free
to make such use notwithstanding that it interfered with the plain-
tiff's occupation of more than twenty years.

On appeal, this charge was affirmed, the court going on to say
that the defendant upper riparian’s conduct was reasonable, or at
least a proper question for the jury under the instructions given.
The character of the lower riparian’s use apparently did not con-
stitute an occupation of the right in issue: the defendant’s disturb-
ance of the flow of the stream where the defendant’s land abutted
it. The plaintiff had "occupied” the flow of the stream where it
abutted his land, but this did not confer upon him any right to
exclude a reasonable use by the defendant even if it infringed on
the extent to which he had previously "occupied” the stream abut-
ting his land.

Stated otherwise, the nub of the question in the sphere of pre-
scriptive rights is whether the use claimed by the allegedly dominant
lower estate has been unreasonable. If this mode of framing the
question is correct, it is at once apparent that the same general
criteria are determinative in this area as in the analysis of reason-
able use generally. In sum, the issues in cases invoßing prescrip-
tion are quite the same as those in cases on reasonable use, except
that in order for the prescriptive right of the claimant to prevail,
his conduct must be found to be reasonable thus constituting an
invasion of the right of the allegedly subservient estate.

3. Rights of Land abutting a Lake.

Massachusetts courts speak of land abutting a lake or pond as
littoral, rather than riparian. But this is a matter of correct termi-
nology rather than of legal distinction. The owner of land abutting
a pond is to all intents and purposes a riparian, except as otherwise
provided by statute. 60 If others own land abutting the pond or a
stream whose source it is, then he must have regard to the rights of
such others to precisely the same extent as if his land abutted a
stream.61
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One important legislative interpolation should be noted: With
respect to owners abutting on ponds there is ever an analogy of the
navigable streams limitation on the rights of riparian owners. The
Ordinance of 1641-4762 reserved to the people of Massachusetts the
right to fish in and to obtain fowl on the waters of “great ponds”,
i.e., ponds having an area of more than ten acres. 63 This has been
construed to confer a right to any use to which the water is capable
of being put.64 This right is, therefore, by grace of judicial expan-
sions, a dynamic one which gains new content as science discovers
new uses for water.

The owner of land abutting a great pond generally may use the
water for any purpose, 65 not as owner, however, but simply as a
member of the public, 66 though doubtless made more valuable by
certain and convenient access secured to him by the land.67 By
regulation, however, he may be prohibited from using the water for
any or all purposes. 68 And in Watuppa Reservoir, 69 a divided court
held that the State does not have to compensate owners riparian
to an outlet stream for the injurious effect on the stream resulting
from a use of the water in a great pond, e.g., distribution for do-
mestic purposes. 70

4. Watercourses and Diffused Surface Waters.
A core concept in Massachusetts water law is the “natural water-

course.” This serves to distinguish, on the one hand, a flow of
water owing its existence to man, and on the other hand, water
which is a watercourse from diffused surface water.

“Natural” in this context has never been formally defined by
the courts. But it seems evident that this status is not lost by the
widening and deepening of an original, natural depression,71 nor by
the laying of an artificial culvert or conduit in the original channel. 72

Even a watercourse whose channel was entirely created by man
may be found to be “natural.” 73 In Stimson v. Inhabitants of
Brookline, 74 which so held, the court suggested that the status might
attach immediately to a watercourse made by a public authoritv,
and should certainly do so after twenty or more years of unchanged
existence and of acquiescence by all interested parties.76 Where
acquiescence is lacking, the watercourse may, nevertheless, be held
to be “natural” by prescription or adverse use.76 And for some
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purposes, at least, an artificial watercourse may become natural by
contract.77

The “natural” aspects of “watercourse” have created relatively
few problems. Greater difficulty has been encountered in fixing the
limits of “watercourse.”

The meaning of “watercourse” is crucial, for it delimits the area
of riparian rights. The lexicographer’s definition of “riparian,” as
previously indicated, is “of, pertaining to, or living on, the bank
of a river, of a lake, or of a tidewater.” But the property owner’s
’and lawyer’s task is not so handily disposed of. For him, land may
be “riparian” only if it abuts on a “watercourse.” 78

Neither the judicial definition of “watercourse,” nor any defini-
tion, can draw a sharp line where nature has not. The courts have
included many elements in their attempt to pour content into this
concept: A stream of water having some permanency of source, 79

flowing usually, 80 in an ascertainable direction,81 in a well-defined
channel having sides or banks and discharging into some other body
of water.82 While the legal definition accords with the popular de-
scription of a stream, that definition is tested only in the clear case.
However, it is the borderline case, the disputable and disputed

case which is litigated. The coui’ts have held a stream to be
(а) a watercourse whose origin was found to be surface water,83 and
(б) water which for part of its course has spread out over a consid-
erable area without apparent banks. 84 The explicit ground of deci-
sion is generally that the body of water as a whole has the requisite
characteristics, though lacking one or more at the locus in quo.

Although not verbalized, the court at times appears to have
applied a variant of the reasonable use test in conjunction with the
physical tests. For example, in Macomber v. Godfrey,85 the court
agreed with plaintiff that the water in queston was a “watercourse,”
although before leaving defendant’s property, it spread out over
the surface, and while thus diffused, flowed over the entire length
of plaintiff’s property. The court stressed the fact that the water
ffiowed in a well-defined channel before spreading out and even-
tually converged again into a channelled flow. The interference
with the flow was occasioned, not by defendant’s improvement of
his land, as is frequently the case where diffused surface water is
involved, but by reason of the diversion and utilization of the water
in defendant’s brick business.
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Massachusetts courts do not seem to have formally defined dif-
fused surface waters, but simply cite rain water and melted snow
as examples thereof,86 along with water held in damp and swampy
ground.87 The proper classification of the water will usually be the
issue. One litigant will assert a right to the free and unobstructed
flow of water to and from his land. 88 His claim will be based on the
contention that the flow is a watercourse to which he is riparian,
and will be opposed on the ground that it is mere surface water
rather than a watercourse. That the battle is almost invariably
pitched in the arena of fact rather than law probably reflects the"
well-settled state of this body of law.

The usual rule is that the owner of property may capture or im-
pound surface waters on his land. He may deal with them as his
absolute property without incurring liability to his neighbor for
any damage resulting from the latter's deprivation.89 This im-
munity persists, 90 though one proprietor by changing the shape of
the watershed, alters the flow of the water so as to damage another
proprietor. 91 If, however, a proprietor acts directly on the water
rather than indirectly through some act done to the land, he will be
liable for resulting damage.92

Thus, if the water impounded for use should escape on to the land
of another,93 or should an owner accumulate the surface water from
his land in an artificial channel and discharge it on to the land of
another, 94 the other person may maintain an action. In the first
case, it will be immaterial to his right of recovery that the defendant
exercised due care, 95 and in the latter case, it would seem to be im-
material that the water, if left in its natural, diffused state, would,
from natural causes, have drained on to his land, and that the
discharge caused no actual present damage.96 One exception to
liability for the discharge of accumulated water exists, namely, if
the water is discharged into a natural watercourse which would
naturally have received it and which is capable of receiving it though
the volume and flow is thereby altered. 97

A salient feature of the foregoing is that only one rule is founded
on the assumption that such water is an asset. Rights to surface
water as a scarce resource appear never to have been the subject
of litigation in Massachusetts. In fact, only in one case is it clear
that either party was utilizing the water as an economic good,
namely, in the cultivation of cranberries. 98 The remaining rules,
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like the cases, seem to view this water as a liability, hampering the
use or improvement of property."

A possible reconciliation of the cases may be that when both
disputants desire to use the water, the court will tend to find a
watercourse. If, however, the conflict is between (a) the right to
improve land, for example, by building on it or filling it in, and
(6) the right to water, the bias of the court will favor improvement,
and the court will tend to find diffused surface water. A new light
is shed on these facts, then, if in the close cases which are the ones
khat are litigated, the issue of watercourse or surface water is at least
partly resolved by the nature of the conflicting interests. 100

Noteworthy also is the almost complete absence in these rules of
any reference to the law of watercourses and of any relation between
them. An occasional opinion will show an awareness of their close
physical relationship, but even those opinions apparently find no
great difficulty in perpetuating the dichotomy between the physical
and legal. The results of this separation may not necessarily be
wrong. 101 Yet to legally sever what water scientists state to be an
integral, physical unit requires more reasoned elaboration by the
courts than it has received heretofore.

5. Rights to Ground Water.

The present common law of Massachusetts dealing with pro-
prietary rights in water contains a line of cases on a further physical
setting in which water occurs as a natural resource that of ground
water.

The scientific definition of ground water is “water, within the
earth, such as supplies wells and springs; specifically, that below
the unsaturated zone of percolation and above the region where
all openings are closed by pressure.”* The law on the subject cannot
be so simply stated. Indeed, the development of this area of the
law has been such that even a tentative statement should be pre-
faced by some caveats. First, the coverage of the cases is fragmen-
tary; 102 second, the cases are quite old, for the most part.

Underground water 103 has never been defined by Massachusetts
case law. Nor has the law attempted to enumerate the sub-classes

• Harold Thomas, The Conservation of Oround Water, A Survey of the Present Ground Water Situation in
the United States, 1951.
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under that head. The two categories which have been the subject
of litigation are percolating waters and springs. The former has
not been defined. 104 Springs are characterized as “the source of sup-
ply issuing from the earth, or found therein by digging or otherwise
opening it. . .

.” 105 The terms are clearly not interchangeable,
though the legal consequences of
same as a finding of the other. 106

The leading case is Greenleaf v

a finding of one appear to be the

Francis, 107 decided in 1836. De
fendant, occupant of the house adjoining that of the plaintiff, had
dug a well in his cellar which, plaintiff alleged, caused the water to §

flow less copiously than before into her well. She based her right to
recover on the ground that defendant’s choice of his well site had in
fact been motivated by malice. Judgment was for the defendant
who, it was held, was not liable unless his only motive in digging the
well was to damage the plaintiff.

The implications of this holding were not spelled out until thirty-
five years later, and then only by way of dictum. Plaintiff in Wilson
v. New Bedford 108 complained of having too much water in his
cellar, his barn and his soil. He attributed his injury either to
(a) water percolating on his premises from the dam and reservoir
constructed by the respondent city on adjoining land, or (6) the
interference of that structure with the percolation of water away
from his premises.

Apparently replying to respondent’s contention that interference
with the natural flow of percolating water was not actionable, the
court stated that percolating water belongs to the owner of the land
as much as the land itself, or the rocks and stones in it. Therefore,
he may dig a very large well and draw up the water by machinery or
otherwise in such quantity as to supply a large neighborhood. He
may thus take the water which would otherwise pass by natural
percolation to his neighbor’s land; his neighbor in turn may, by a
wall or other obstruction, retain tl
prevent the water from coming in

; water which is on his land, and
3 his soil. 109

The court distinguished the ca before it as involving artificial
rather than natural percolation, and held the petition legally suffi-
cient on the ground that one who accumulates anything on his land
does so at his peril. 110

It remained for Davis v. Spaulding, 111 decided in 1892, to provide a
rationale for the rules governing underground water. In this case
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as in the Wilson case, the cause of injury was a reservoir. But this
time it was alleged that the reservoir impeded the percolation of
water into the plaintiff’s well. The court explicitly approved the
Greenleaf case and reiterated in substance the dictum of the New
Bedford case. 112

The court justified its position in the following language

It is impossible to know in what direction percolating water finds its way into a
well. ... Its ways of approach, and its amount, vary with the operation of obscure
natural causes not controllable by the owner of the land through which it passes.
If the grant. . . were held to impose an obligation upon all the land from which the
well might derive supplies, the burden would be very indefinite, uncertain, and
shifting, and tend to prevent, without offsetting benefit, the improvement of the
land as with buildings or its use for mining, etc. It would be contrary to the public
good, and the nature and tendency of the burden would have been held to be good
reason to deny the existence of the burden. 113

Rights to underground water, like other rights in water, may be
enlarged or curtailed by grant 114 or prescription. 116 Both means of
acquisition will generally involve the use of another’s land, since the
law imposes no limitations whatever on the landowner’s freedom of
action with respect to the water under his soil. 116

The landowner’s bundle of rights to underground water has been
characterized by one court as giving him an “absolute property” 117

right, and by another as giving him “no property right” at all. 118

Such a concept can only have significance with respect to the feasi-
bility of utilizing underground water. At first blush the cases might
seem to reflect indifference on the part of proprietors as to which
concept is correct. 119 Indifference would indeed be justified if
underground water is unimportant as a source of supply, and if the
reason for this is that the diversion and abstraction of large quan-
tities of water is physically impracticable. A clear answer must
necessarily await further scientific examination into Massachusetts
ground water supplies.

6. Mill Acts.

In addition to the judge-made common law of water rights,
Massachusetts has a number of statutes dealing with specific prob-
lem areas which are important for exposition of the current status
of the law, and as legislative precedents. These statutes indicate



[Apr.SENATE - No. 695.34

the direction of various legislative policies in the past, and the extent
and manner in which those policies affect what would otherwise
have been the proprietary interests of individuals in water.

The oldest legislation on water rights, already discussed, 120 was
the Ordinance of 1641-1647, reserving to the people of Massachu-
setts the right to fish in and fowl on the waters of the great ponds.
The full import of this legislation and of related cases is that a public
monopoly of prescribed classes of water resources is not beyond the
province of the Legislature. This statement must be qualified by _

the observation that the Ordinance applied by its terms only to*
those ponds not already the subject of a grant (presumably from
the sovereign or from the Massachusetts Bay Company) to private
persons, but only two such grants appear to have been made, and
both have since been retaken by eminent domain. 121 So broad a
legislative policy probably could only be enacted today on the basis
of a substantially irrefutable showing of public need, and with
compensation for rights that have evolved over the centuries. But
the colonial Ordinance stands as a landmark, should it ever be
necessary to follow in that direction.

Since then a succession of statutes collectively known as the Mill
Acts has dealt with the public interest in the utilization of w ater in
a somewiiat different, and less direct manner.

The many mill sites on the streams criss-crossing Massachusetts
were early recognized as a potential source of wealth. 122 Their
utilization, however, frequently required an increase in natural head
and fall and the equalization of stream flow. Where sites were close
together, mutual interference could lead to cross damage actions. 123

The Legislature met this problem by enacting the Mill Acts. 124

These authorized the erection of mill dams on and across non-
navigable streams, provided they did not injure already existing
mills. In place of the common-law rights of action of the owner
whose land was flooded or otherwise damaged, the act substituted
a special proceeding for the assessment of damages. 126

As construed by the courts, the Mill Acts also gave an
right to water actually appropriated for mill purposes, 126 limited,
however, by the reasonableness of particular uses. Thus, a prior
appropriator was not given protection against every injurious use
of another mill owner, but only against a use which would be in-
jurious at the ordinary stage of the stream. 127 To the extent of his
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appropriation, however, he was protected against any action for
setting back the water on an upper wheel 128 and also against inter-
ference by back flow from a lower wheel. 129 This combination of
statutory prior appropriation and common-law reasonable use was
calculated to encourage maximum development of stream power.

Reasonableness of use became the key to questions involving the
manner of utilization; for example, a recurring cause of contention
has been the alteration of the stream flow. 130 Even in the second
half of the nineteenth century, when the bulk of mill cases was
decided, industry required a flow greater than the natural flow of
many streams. The deficiency was frequently alleviated by storing
water during non-working hours and releasing it when the mill was
in operation. Conflict could arise when the upper mill owner used
his right to store water at night, thereby diminishing the flow to the
lower mill owner at a time when the latter also wished to store water
for the coming day’s operation. For continuous operation, the lower
mill owner might need storage facilities adequate simultaneously to
turn the wheel during the hours of operation and to store water for
the following day. After a period of indecisiveness, mill owners at
the turn of the century finally were permitted greater latitude on
the matter of storing water during off hours. 131

The Mill Acts constitute a legislative measure obviously designed
to encourage and facilitate the utilization of the power potential of
Massachusetts’ many rivers and streams. The judiciary grafted
to the statutory scheme various rules inherent in the riparian doc-
trine of reasonable use and with modern updating, as in cases hold-
ing that hydro-electric plants were “mills” within the meaning of
the Mill Acts. 132

The legal meaning of the MillActs and their case law commentary
is that where a sufficiently important social goal is involved, the
Legislature and the courts may go so far as to set up a system
amounting to forced sale of private property to other private pro-
prietors. For the Mill Acts system is little different in fundamentals
Ifrom a general procedure for condemnation and taking of property,
with compensation determined in a special proceeding, by the Com-
monwealth for its own purposes or for the use of a public utility.
The distinction is only in the use made of the property taken,
whether by the Commonwealth for governmental purposes, by a
public utility as a public convenience, or by an individual proprietor
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whose use is of a character that the Legislature desires to encourage.
Yet the difference has been sufficient to cause a court to character-
ize the power as a regulation of the exercise of common rights for
the common good rather than as a private right of eminent domain.
This characterization, however, seems relatively unimportant. 133

The last group of Massachusetts statutes of significance to pro-
prietary interests in water are those dealing with condemnation
generally, or specifically, as in the case of condemnation of sources
of water supply by a town government. 134 There seems little doubts,
that property rights in various circumstances described above are*
subject to condemnation under these statutes, either as part of or
separate from the estate in land to which they belong. Specific
instances of application of these statutes are not common, however.

In any such case the extent of property rights taken would be
determined by the rules of law discussed. These rules would be
applied by the condemnation court on the basis of the prescribed
procedures and criteria for evaluating the rights taken.

7. Evaluation of the Riparian System.

The foregoing discussion makes clear that in Massachusetts the
basis of the law on proprietary rights in water is the riparian doc-
trine’s “rule of reason.” Each riparian owner (or each owner
assimilable to one) is entitled to make reasonable use of the water
available, unless his right has been enlarged or diminished by grant
or prescription. On its face, the rule of reasonable use assures each
owner that he will have his proportionate share of the available
supply of water.

This approach contrasts with the rival prior appropriation doc-
trine, under which the first appropriator is entitled to take from the
available supply the entire extent of his appropriation before any
subsequent appropriator may take any at all. 136 Much has been
said in favor of the latter doctrine. 136 But the doctrine of reasonable
use has considerable appeal, if for no other reason than that
portionment of rights is predicated on a certain fundamental
equality among claimants, which is altogether lacking in the doc-
trine of prior appropriation. This equality does not mean that every
owner is entitled to abstract an amount of water equal to that taken
by any other user, or that he is entitled to make any specific use at



SOURCE; A Water Policy for the American People, Volume I, The Report of the President's Water Resources Policy Commission, 1950

FIGURE 7.—The sun draws water from sea and land to lorm clouds. Then rain falls. Part of the rainfall waters plants, p<rt Is held by the soil as a reserve for later use, part goes to underground reservoirs to sustain wells and streams, and part runs

off to form rivers which do their work as they retunvto the sea.
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all. It means that he is entitled to have the propriety of his uses
determined by the same rule as is formulated for every other
riparian on his water course after an evaluation of all relevant
factors.

By and large, in determining the reasonableness of particular uses
the courts seem to have considered the relevant circumstances.
However, the status of some factors such as extent of investment
and relative social desirability —is not altogether clear. Further,
the criteria of reasonable use have not always been articulated by
the decision. In a prolonged water shortage there may well have
to be established some order of preference among different types
of uses on the basis of their relative value to society. The state, for
example, took water from the forebay of a power house in Shelburne
Falls during a water shortage.

A further complication in the existing doctrine of reasonable use
is the question raised by the court’s dictum in Stratton v. Mount
Hermon Boys’ School 137 enunciating the limitation-to-the-water-
shed rule. This decision held that reasonable use of water may be
made only within the watershed of a particular watercourse. It was
based on the theory that the watercourse and the water are in-
separably “connected with the watershed and (that the water-
course) owes the volume of current to its area.” The court here
seems to be alluding to the so-called hydrological cycle. (Fig. 1.)
This cycle is the endless process of water falling on the earth, going
through many stages before it returns as moisture to the skies. The
court appears to consider that the natural allocation of water
between various watersheds ought not be disturbed by the abstrac-
tion of water from one and its diversion to another.

If this is the theory of the limitation-to-the-watershed rule, the
rule is not properly applicable to all types of water uses. Uses of
reasonable quantities of water for consumption would appear to be
proper, whether made within the watershed or outside it. Per-
mitting use outside the watershed may encourage uses which would
p*ot otherwise occur, but this result does not seem blameworthy if
the use is reasonable.

With respect to diversion of water from one course into another
(the specific situation which the court had in mind in its dictum in
Stratton) 138 the other owners in the first watershed would certainly
have a right in any event to prevent unreasonable diversion. If the
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diversion were reasonable as to them, the sole problem would relate
to the influx of water in the second shed. Here, the riparian owners
should, of course, be protected against injury to their interests from
the augmented flow; if that protection is provided, as it probably
would be under present doctrine, no general prohibition against
diversion would seem necessary. It is possible that the uncer-
tainties of the limitation-to-t he-watershed rule may be resolved by
the courts with these considerations in mind. But it may well be
that some legislation on this point would be desirable to assurer
resolution of the problem. *

With respect to other limitations on the rights of riparian or
littoral owners, the limitation of the navigable waters doctrine and
the Great Ponds Ordinance seem to have worked well. Public
interest in navigation seems of sufficient magnitude to warrant the
curtailment of private rights in water in most cases. And the
public policy of the Great Ponds Ordinance does not seem to have
caused any undue constriction of the rights of littoral owners.

Some point has been made of the troubling legal distinction be-
tween water courses and diffused surface water. It has been held
that the water of a stream, which flows between ascertainable
banks, then spreads out across a considerable area and over the
whole length of the land of another, nevertheless constituted a
watercourse. And it has also been held that water which for part
of its course spreads out over a large area without apparent; banks
was a watercourse. In both cases the water involved was a sizeable
area of standing surface water, but it was fed and drained by de-
finable streams. Without these streams the body of water would
be considered diffused surface water; but because of them rights
in the entire watercourse would be determined in accordance with
the riparian doctrines. As diffused surface water, the water would
be the absolute property of the landowner on whose land it lay
to recapture and use, to dam or even to dissipate altogether by fill-
ing. Yet there is little physical difference in the function of the
water in either case. It constitutes a sort of natural surface
voir. The existing law provides no protection for any party in
these natural reservoirs as such. Such rights of others than the
landowner on whose land the water accumulates are dependent on
the happenstance of other physical factors which determine whether
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the water be classified as in watercourses, rather than merely diffused
surface water.

One further observation must be made with respect to ground
water. Ground water is similar in natural function to diffused sur-
face water. From the scientific viewpoint they are but parts of a
single whole. Picture, for example, a certain water table level for
a particular geographical area. Where the surface of the ground
is above that level, the water is ground water. Where the surface

the ground is lower, the water is on the surface, perhaps as a
or marsh. Here, again, is a natural reservoir, partially

above and partially beneath the surface of the earth, which is
important to surrounding landowners as any watercourse. For the
water table is the usual source of supply for wells, springs and, to a
great extent, for watercourses themselves.

The few decided court cases on this subject, however, indicate
that this area is again one where the rights of the landowner are
substantially unlimited, though it is not impossible that future de-
cisions may curtail these rights. But the importance of water in
this form to all users seems to render this doctrine of the paramount
right of the landowner sufficiently undesirable that reliance ought
not be placed on so speculative a matter as the result and rationale
of future litigation.

Even were this new doctrine adopted by the courts, there is a
significant practical distinction between ground water and diffused
surface water which would render it extremely difficult for a court
to administer any set of restrictive rules. Despite all scientific ad-
vances, it is still necessary to drill in order to determine the ground
water level at a particular location. Periodic borings would prob-
ably be needed to assemble required hydrological data to deter-
mine the physical effect on the water table of any particular use as
a basis for determining the propriety of the use at issue.

Two further observations are germane to any determination that
the substantive law with respect to ground water and diffused sur-

face water should be changed. First, the scientific similarity of the
two kinds of water would seem to make desirable the application
of the same principles of law to both. And because of the nature of
the scientific information essential to determination of the probable
issues in ground water cases, it would be desirable to entrust the
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primary administration of this branch of substantive law to an
agency with the facilities to provide the capability and experience
needed for its task.

Considerable attention has also been given above to the question
of the accrual of prescriptive rights in water. It is well established
by the cases that have already been discussed that the ordinary
Massachusetts rules on accrual of prescriptive rights in land will
be applied to factual circumstances involving water, modified only
to the extent necessary to reflect obvious physical differences. 139

«

From the viewpoint of the courts, application of these rules was
required in view of their unanimous view of water rights as unques-
tionably incidental to the ownership of real property. But the
legislative branch of the government is free to consider whether
the policy of achieving rights through usage ought to be retained,
modified or even abolished. It may be that the present twenty-
year period should be changed. 140 It may be that the nature of the
rights accruing should be diminished. Perhaps they should be ex-
panded by providing, for example, that a prescriptive right may
accrue to take a given amount of water from a particular source.
This would, in a sense, be somewhat comparable to prior appropria-
tion of a specific right in a quantity of water which accrues, how-
ever, only after the other requirements of title by prescription are
fulfilled.

An even broader approach to the problem could be made; that
is, to canvass the whole question of allowing any prescriptive rights
to accrue in water at all. The doctrine of riparian rights has been
opposed because of lack of certainty of the rights it confers; this
uncertainty is claimed to hinder the exercise of any rights which re-
quire a substantial financial investment. However tins may be,
it seems even clearer that rights having their inception in prescrip-
tion are very uncertain without litigation. And uncertainty not
only impedes the exercise of such rights, but fosters litigation by
persons not otherwise injured in their own use of water to prevent
the accrual of such rights. i

The most equitable, and the most economic, use of water seems
likely if each user is permitted to make the greatest use he can of
the resource, commensurate with existing reasonable uses of all other
users, and without the accrual of any rights by prescription regard-
less of the length of use or assertion of a right. If non- users or small
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users were assured that their failure to insist upon their rights
would not result in an ultimate diminution of these rights, it is
argued that all parties would be relieved of the intrinsic wasteful-
ness of litigation aimed merely at preserving the legal right of a use
which may never occur in fact. 141

8. Water Supply and Demand and Water Law.
. Any attempt to rationalize the law of water must begin with the

physical facts and figures. Present knowledge is woefully inade-
quate. As is pointed out elsewhere in this report, a 1950 Massa-
chusetts population of slightly more than 4,500,000 is destined to
increase to about 6,500,000 in the next half century. 142 Water de-
mands for domestic consumption will expand accordingly. Projec-
tions for the country as a whole indicate that by 1975 irrigation will
probably be consuming 25 per cent more water than it did in 1950;
municipal and rural water uses, probably 50 per cent more; and
direct industrial uses probably 170 per cent more. 143 Massachu-
setts’ demands for water for each category of use will probably be
established somewhat along the national rate of increase. How-
ever, due to the very small quantity used for irrigation, the increase
percentage-wise may be much greater than indicated nationally, and
due to the absence of large industrial water users, such as steel,
petroleum and aluminum manufacturing industries, the increase in
industrial water use probably will be less than the national average.

No comparable increase in supply is now in sight without great
cost. In fact, the near future may witness a decline in utilizable
supply from present sources. Growing population means increas-
ing urbanization, and cities increase at the expense of the forests
and farm land, which have helped maintain the quantity and level
of ground water by serving as the natural reservoirs which feed
streams and rivers. A growing population also means, other things
being equal, a greater quantity of water drawn from wells, which,

lowers the water table. Moreover, public health measures
have stimulated the draining of swamps and marshlands to eliminate
mosquitoes.

No countervailing factor of magnitude is now present. However,
certain water supplies which are not available now could be made
available by increasing storage and by reducing pollution. It may be
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that an economic method of reclaiming seawater will be developed.
Such an invention might well have immense importance at least
near tidal waters, but it is by no means certain that a process will
be developed soon enough to correct the impending unfavorable
imbalance of supply and demand. As long as water is available in
some of the larger rivers, such as the Connecticut or Merrimack,
it is more economical to re-use this water several times because
impurities imposed during use are far easier to remove and will
continue to be so than any foreseeable methods of
salt from sea water.

A new arrival competing for water in the Commonwealth is
irrigation. Increasing amounts of water are being used for irriga-
tion. In 1940, 27,403 farms in Massachusetts having a total har-
vested acreage of 456,267 acres, reported 2,049 acres being irrigated.
In 1954, fourteen years later, 13,005 farms with a total harvested
acreage of 331,180 acres reported that the much larger area of 22,683
acres was being irrigated. 144 This irrigated acreage can be expected
to increase gradually, as more farmers learn the advantages of sup-
plemental irrigation and as arable land gets more and more inten-
sive use.

Precipitation varies from year to year. When precipitation is
substantially above average, demands for water for irrigation will
shrink. Conversely, the rate at which land is put under irrigation
can be expected to be stepped up sharply in a drier-than-average
year, when unfortunately stream flow is already relatively low.
Hence the demands of new users, at least for a consumptive pur-
pose such as irrigation, may conflict with that of old users, whether
other irrigators, hydro-electric plants or water-utilizing mills of one
sort or another. The General Court is faced with the problem of
redefining “water preferences” in accord with its views of the
future welfare and progress of the State.

9. Social and Other Goals of Water Law. |

To the extent that the present body of law case and statutory
fails to assure an optimum distribution of the water resources of

Massachusetts among the competing groups, the Commonwealth is
indebted to the agricultural and related groups. They have pro-
moted discussion and study of water problems and have stimulated
numei’ous inquiries which seek to ascertain the true state of affairs.
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It is both a weakness and a strength of the common law that no
one can with certainty predict that the broad principles laid down in
various earlier cases would be used by the courts to resolve a dispute
at bar today in the same manner as they were perhaps a century ago.
Instances can be found where courts appear to have regarded the
passage of time as entrenching and even hallowing the pronounce-
ments of their predecessors on the bench, to the extent that only the
Legislature can apply necessary remedies. On the other hand, in-
stances can also be found where courts appear to regard the age of
the precedent as of itself weakening the force of the early decision
and freeing the court to decide the question afresh.

The great strength of the common law has been its flexibility.
The courts have followed the broad principles laid down in early
cases, but, where circumstances have changed drastically in the
intervening years, they have adapted precedents to the new situa-
tion. Illustrations of such judicial flexibility are not lacking in
the water rights area. Two examples are (1) the inclusion of hydro-
electric plants within the protective ambit of the Mill Acts, 145 and
(2) the broadening of reasonable use to permit damming water dur-
ing the day for mills which operated at night. 146

Difficulties in the State created by judicial precedent with respect
to the waterrights of farmers are not as great as might be supposed.
True, the present law does not give farmers a clear green light to
irrigate. The early cases discussed above seem to say quite clearly
that the taking of water for irrigation by any permanent fixture,
be it pipe or canal, may be enjoined by a neighboring riparian. In
contemplation of the law, the neighbor may be injured thereby,
through the beginning of the accrual of some prescriptive right.

There is, then, good reason to assume that a present-day court
would not feel bound to grant an injunction merely because the
defendant farmer was using a modern sprinkler system rather than
irrigating “by dipping water from the brook, and pouring it upon
his land, or by making small sluices . .

.” 147 Indeed, there is con-
siderable evidence for believing that farmers have not been entirely
constrained by these precedents from taking those measures recom-
mended by modern husbandry. For example, in 1940 less than 1
per cent of the 27,403 farms reporting cropland harvested, used
irrigation; whereas in 1954, 10.5 per cent of 13,005 farms reporting
cropland harvested, stated that they used an irrigation system. 148
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It may be safely assumed that the systems employed by those re-
porting were not of the same archaic variety described above in
the Weston v. Alden 149 decision. However, these figures do not
preclude the possibility that some farmers have curtailed their in-
vestment in supplemental irrigation equipment because they fear
that neighbors would bring suit if they withdrew substantial quanti-
ties of water for that purpose.

Supplemental irrigation is thus the most recent instance of com-
petition for water. There is a priori,

no doubt about the desir-
ability of encouraging agriculture. Yet since the competition of
other demands for a water supply may be inadequate in a particular
place to satisfy all needs, the law should very likely not be changed
to give carte blanche encouragement for irrigation. Neither, on the
other hand, should it be left as it is, since now the use of water by
farmers may be contingent on individual guesses about the proba-
bilities of litigation in the particular case.

The General Court may wish to deal with this type of problem.
It is specially charged with establishing the social goals of the Com-
monwealth. However, changing the substantive law to reflect a
judgment on the proper balancing of competing interests is a deli-
cate process at best. Furthermore, a decision must still be made as
to the best method of administering such a change. Should the
Legislature itself attempt to foresee all possible complications in
detailed statutory regulation, or should it legislate more generally
and leave the interstices to be filled by others? And if the latter,
should the courts or an administrative agency have the primary
responsibility in the premises? These, indeed, are questions properly
for the Legislature to decide. And there are many other questions
of ultimate and intermediate social goals for the Legislature in the
field of wader rights.

One goal of a rational law with respect to irrigation might be to
encourage use of the most economical methods of irrigation. A
system which irrigates the largest number of acres with a given
quantity of water may provide the most efficient application of the
water. But that system may not be cheapest from the viewpoint
of the individual farmer. Here is an area where the interests of the
individual are not necessarily identical with those of the Common-
wealth as a whole, and therefore are in need of proper legislative
adjustment.
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If legislation is to be enacted regulating the allocation of water,
and if the amount to be allocated to farmers in an irrigation dis-
trict is not to be so large as to permit each farmer to have as much
as he could profitably use, then some means must be found of mak-
ing an equitable distribution among them. And if equitable meth-
ods are adopted, the enforcement or other agency might well provide
information on irrigation methods, and other aspects of water
utilization.

ln that event, persuasion combined with the sanction of law
' might well perform the task of inducing farmers to use the most

economical method, from the viewpoint of the society as a whole.
It may be, however, that despite
users should not be limited bv statut

uncertain r
3 the amount and type of

their consumption. The statutor Hoc
however ideal, can only be achiev freedomr
of action.

Substituting a burdensome rlatory system is probably jus-
fiable only in the event that the
exceed the supply. That pre

mand for water will soon seriously
t cannot be judged until more

facts are gathered and analyzed. Even if a proper balance of social
rid perhaps be limited geographi-goals requires regulation, this sh

cally to areas of short supply within designated regions of the Com-
monwealth. There seems to be no need for a wholesale revision of
water rights if the difficulties can be adjusted by legislative action
directed only to those sections of the State where supplies are scarce
Fig. 2 shows the points of past litigation in Massachuse

10. Development of New Suppi

It will not be enough to ascertain total supply and total demand,
for legislative action should be based on the best composite program
among all the uses competing for water which contributes most to
the economy of the Commonwealth. In reaching that decision a

should be made of such factors as (a) the possibility of
importing products which require large quantities of water to grow,
process or manufacture, (6) the relative cost of production within
the State as against importation, and (c) the number of persons
employed in the industry and the hardship that would result from
attempts to re-allocate water.
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Industry, for example, consumes great quantities of water. As
discussed later, to bleach and dye a ton of cotton takes 55,000
gallons of water; to process a ton of cloth 10,000 to 16,000 gallons
more, and to do so for a thousand yards of woolens and worsteds
consumes anywhere from 50,000 gallons to 510,000. 151

More satisfactory than a forced reduction of demand, however,
would be an increase of supply. Much water now runs off to the
sea. Perhaps one goal of legislation should be to encourage an in-
crease in the number and size of reservoirs. A study of irrigation in
New York State discloses that almost half of 279 farmers who were
irrigating their farms had a farm pond as their source of supply. 162

No doubt legislation can be enacted which would encourage devel-
opment of this desirable source of supply in greater degree.
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Chapter 111. Riparian Doctrine and Water Resources

The foregoing chapter has discussed the nature of the riparian
doctrine which has controlled the use of water in Massachusetts
since colonial days. That doctrine has real advantages which have
been described. At the same time, it must be recognized that this
approach may have caused a comparatively wasteful use of the
water of Massachusetts in the sense that instead of holding back
excess amounts of water in the periods of high river flows the water
has been allowed to run to the sea. Massachusetts has not yet
found necessary the application of tighter controls familiar to the
drier western States, both as to legal doctrine and the physical im-
provements and structures needed to impound water and release
it at the proper times to supplement small seasonal stream flows.

This riparian approach has been satisfactory in view of the gener-
ous rainfall with which this region is blessed. But the time may be
coming when increasing water demands will overtake stationary
supplies of available water. Forecasting when that time will occur
for the State as a whole in even approximate long-range terms is a
matter of judgment based on all the evidence that can be assembled.
However, even an approximate judgment is vital to the steps which
must be taken in ample time if we are to escape the dire consequences
of a prolonged water shortage over vast areas. It is necessary that
accelerated efforts toward more efficient use be made at an early
date to meet growing demands for water. The available supply
can be increased by construction of reservoirs and water pollution
control works.

The remainder of this document therefore assembles information
which shows in various major fields of water use the present or future
situation, both for the State as a unit, and for the various river
basins in Massachusetts. It is this information which will dominate
the decision of the General Court as to whether and when it should
face up to the difficult future task of changing from the established
substantive law based on the riparian doctrine, to either the so-
called prior appropriation doctrine in use in some western States
or to a compromise adaptation thereof.

This chapter deals with various general aspects of the water situa-
tion in Massachusetts. It is then followed by chapters concerned in

Introduction.
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turn with water problems connected with domestic consumption,
industry, agriculture, recreation, floods, pollution and a few other
uses.

Rainfall and Run-off.
The comparative status of Massachusetts’ water supplies among

the States is good. The State is not arid or semi-arid, as is true for
many other sections of the nation. Whereas nearly one third of the
total population of the other States now has to consume water
refined from polluted streams, only one city in the Commonwealth
(Lawrence) has to do this (with water from the Merrimack River).

The average annual rainfall in this State is about 43 inches, com-
pared to the national mean of only 30 inches. Fig. 3 shows that
precipitation in Massachusetts ranges from about 60 inches in a
“wet” year to about 30 inches in a “dry” year. Variations in
annual precipitation at various locations in the State are not so
extreme. Mean annual precipitation throughout most of the State
area ranges from 40 to 48 inches per year. Small variations among
three typical locations (Boston, Amherst and Pittsfield) are shown
in this figure. This generous rainfall is supplemented signficantly
by rivers flowing into the Commonwealth from the upland States
of New Hampshire and Vermont.

About 87 per cent of our utilized water comes from “surface
water,” namely, lakes, ponds, rivers and streams. The rest comes
from “ground water,” that is, wells, springs and underground flows.

In past geologic ages, glaciers and internal stresses moulded hills
and valleys which today provide beds for streams and pockets for
ponds. Of a total area of 8,093 square miles, Massachusetts lias
254 square miles of water surface.

Of the State’s 43-inch rainfall, about one half eventually runs
away to the sea. Fig. 4 shows the extreme variation of run-off
from day to day throughout the year. The run-off rate may exceed
100 inches per year from flood conditions, but during a dry spell
it may be at a rate lower than 1 inch per year. Variation in run-off
among three rivers representative of Massachusetts regions is also
shown in this figure. The Charles River is typical of coastal streams.
Sluggish in character, it does not produce very high flood flows and
has a rather low yield. Due to substantial use and ponding of water
the yield is reduced to extremely low flows for prolonged periods of
time. The Housatonic River at Great Barrington, on the other
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hand, produces higher flood flows and a rather high yield because
of greater precipitation and the steep topography of the Berkshire
Hills. The Connecticut River at Turners Falls, located between
the Berkshires and the flat coastal area, is of intermediate character.
The average run-off of water from the total area of the State is
about 8,300 million gallons a day, or about six and one half times
the State’s current total daily consumption of water. A test meas-
urement of certain water supply reservoirs in Massachusetts showed
that even smaller percentages, between 33.6 per cent and 52.4 per
cent of the annual rainfall on water supply watersheds, had been
captured in the reservoirs.*

Surface run-off following rains is increased as land clearing de
troys absorbent cover.** Some of this loss is inevitable, however

Flood waters moving rapidly cannot all be economically held back.
Again, the run-off may be too far away from an area of demand to
warrant action. Some water must be allowed to flow to the ocean
to remove wastes, or to serve the needs of recreation, navigation and
hydroelectric power.

Water loss also takes place in evaporation from all water surfaces.
An average of 39 inches a year is lost in this way from reservoir
surface areas in Massachusetts and most rapidly in the drier sum-
mer months when water demands are greatest. Wind, tempera-
ture and topography influence the rate of rainfall and evaporation.
Massachusetts, located in a temperate zone, is better favored in
these respects than are many States. The average annual precipita-
tion in the State has varied, as follows:

Range of Average
Region. Annual Rainfall.***

Berkshire Hills 46" - 50"
Berkshire Valley to the west 42" - 48"
Connecticut River Valley 40" - 48"
Worcester County 40" - 48"
Lower Merrimack River Valley 40" - 42"
Boston Metropolitan area 40" - 44"
Southeastern Massachusetts 44" - 40"

* “Report on Yield of Drainage Areas," New England Water Works Journal, September, 1914.
** A report on State Administrationof Water Resources by the Council of State Governments (December,

1956) concludes that twice the present quantity of water could with better methods be withdrawn from th(
run-off in the eastern states.

*** NENYIAC Report.
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Table 2. Characteristics of Seven Major Massachusetts Drainage Basins.

Population (1950)

Massachusetts Major Rivers and
Larger Communities.Name of Basi: Area

Bquare Mile). Thousands Per1 nousands. square Mile.

1. Massachuset
Coastal Area . 2,327 2,675 1,150 Rivers: Ipswich, Mystic, Charles

and Neponset
Cities: Greater Boston, New Bed-

ford, Lynn and Quin

Cl 2 Rivers: Blackstone and T63:
Cities: Worcester, F

Brockton and Taur

Merrimack
Rivers: Merrimack, Nashua and

Concord.
Lowell, Lawrence, Haver

arg and Framingham

4. C
214 Rivers: Connecticut,Millers,DiRive

field, Westfield and

Chicopi

172 River: Housaton
City: Pittsfield,

214 Rivers: Quinct151Rive
ity: Southbridge (town

River: He44Hudson Ri
North Adams and Adam:
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Chapter IV. Present and Future Water Uses.
Water Supply and Demand.

Shortages of water may occur in certain sections of Massachu-
setts, in the not too distant future, because of any or all of these
factors: Insufficient drainage areas for water supply, unprecedented
demands, lack of storage and distribution facilities, deterioration
of quality because of pollution, and inadequate land treatment to
minimize run-off.

Inevitable and most important among the factors is the rising
demand. The gap between our developed water resources, and the
demands upon them, is narrowing under mounting pressures of
population and industrial growth, more rapidly in some areas than
in others. Localized shortages of water have occurred in
the State, as in the “dry” summers of 1949 and 1950 when precipi-
tation in Boston averaged about half of the mean during the sum-
mer months. Some sections are becoming increasingly sensitive to
fluctuations in rainfall.

Massachusetts now is the nation’s third most densely populated
State. Its population of 4,690,500 in 1950 established a ratio of
598.4 inhabitants for each square mile of land area. This density
is exceeded among the States only by Rhode Island (748.5) and
New Jersey (642.8). By the year 2000, or forty-three years hence.
the population of the Commonwealth is expected to reach 6,500,000,
which would mean a density of 830 persons per square mile of land
area.

Water consumption requirements will be accentuated by large
needs for industry and other purposes,

Increasing Per Capita Water Uses.
In addition to increasing water requirements because of industrial

and population expansions, the per capita demands for water are
multiplying. Daily living takes more water, as do modern indus-
trial processes. Many new homes have multiple bathrooms, and
such water-demanding appliances as dish washers, washing ma-
chines, air conditioners and automatic garbage grinders. Suburban
developments use large quantities of water for lawns and shrubs.
Further increases in industrial output and in the generation of elec-
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trie power will account for a substantial portion of future water use.
Per capita water consumption, including domestic and industrial
uses in the State, amounted to about 250 gallons per day in 1950,
and is projected to about 350 gallons a day by the year 2000.

Future Needs.
Estimated total water consumption in Massachusetts for do-

mestic, industrial and rural uses (excluding irrigation) was 1,256
million gallons per day (mgd) in 1953, or 260 gallons per capita per
day. As shown in Fig. 6 about 493 mgd of this total were from
public water supplies, and 763 mgd from private sources. The
figure also shows that of the total consumption, 1,064 mgd came
from surface sources, 138 mgd from ground sources, and 54 mgd
from both surface and ground water. Domestic water use was
about 409 mgd and industrial use about 847 mgd.

Estimates of probable needs by the year 2000 selected as a
convenient and reasonable date vary from about 2,000 mgd to
more than 2,500 mgd.

Presently about 10.5 per cent of the land area of the Common-
wealth is controlled for protection of public surface water supplies.
About 45 per cent of water surface in the State is used for water
supply.

For a future total water use of about 2,250 mgd, a great expan-
sion of our existing water supply facilities would be necessary. An
appreciable addition to our present watershed area for public water
supply and additional reservoir capacity would be required. The
latter addition would increase the total water surface of the State
and utilize some of the water area not now used for water supply.

These needs for expanded watershed areas will constitute a
challenge to land use planners as our society expands increasingly
into rural regions.

Distribution Problems.

In addition to the problem of finding the necessary total amount
of water to fill the need, there is another basic problem, that of
distribution. Probably the most serious aspect of the latter problem
in the future will involve making available water of high quality for
domestic consumption. More and more diversions will be needed
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from areas of supply, frequently over long distances to points of
water demand. Such systems as the Boston Metropolitan Water
District System now convey fine water from the unpolluted sources
of the hills rather than rely upon lowland supplies of inferior quality.
They face rising demands. Certain areas of the Commonwealth
will be unable to use the resources of large metropolitan systems
because of differences in elevation or because of distance, and they
will need to develop new reservoirs and drainage areas of their own.

Other localized water problems, in addition to the need of high
quality water for public use, can include shortages of water suitable
for industrial use, for recreational purposes, and for irrigation, be-
cause of inadequate ground-water storage, infiltration of polluted
matter or of ocean waters, and inadequate stream flow for dilution
and disposal of sewage and industrial wastes. Because of pollution
or mineral content, water can be good, poor or unsatisfactory for
different types of industrial, agricultural or domestic employment.
New England rivers and streams often are classified according to
the extent and kind of their pollution, and possible uses.

Suburban Growth.

Massachusetts, like the nation as a whole, has experienced a
phenomenal suburban development. In this State, however, the
growth of suburban industry and communities constitutes an over-
all expansion rather than a shift of our society. Cities have not
waned as rapidly as the suburbs have waxed, if, indeed, some have
lost at all.

New suburbs increase water demands upon municipal systems.
Often they are compelled to depend upon the public system of a
neighboring community. Or they may establish their own system
and, unless controlled, they can deplete the reserves of a near-by
city or town. Thus the Metropolitan System supplying Boston and
its vicinity is being called on to supply water to new or growing
fringe communities of the city.

Rapid concentrations of industry and population can cause dis-
tribution problems in the State, particularly when there is totally
unregulated use of water. Failure to establish adequate sources of
supply reservoirs, water mains, and other water works facilities can
lead to difficulty for an expanding community during a period of
rainfall shortage.
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The Metropolitan Water System.

The most vital and extensive water system in the State is, of
course, that serving the Boston Metropolitan Water District. The
Metropolitan District Commission (MDC) reservoir capacity is
rated adequate for some years to come, although a need is seen for
additional drainage areas for more effective use of existing storage
facilities. The resources of the Quabbin and Wachusett Reservoirs
could be augmented by diverting flood flows from the run-off of 201
square miles of watershed of the Millers River, and of 450 square
miles of watershed of the Deerfield River. The Millers River source
alone would raise the safe yield (reliable return) of the reservoirs to
an average of 519 million gallons a day. Safe yield of the reservoirs
is now 330 million gallons per day.*

Legal difficulties could confront any attempt to increase the
water supply of the Quabbin Reservoir Development. A United
States Supreme Court decision has restricted diversions from the
Ware and Swift rivers. This decision also requires that certain
seasonal minimum flows in the Connecticut River be augmented as
is necessary by the release of required amounts of water stored in
the Quabbin Reservoir. Fig. 7 shows that the public water demand
on the Boston Metropolitan Water District sources will be about
440 mgd. by the year 2000. Table 3 shows Metropolitan Boston’s
sources of water before and after the development of Quabbin
Reservoir.

Table 3. Metropolitan Boston Sources of Water.

Before Quabbin Development. After Quabbin Development.

Square Miles Q . f. violH Square Miles aftfn v . ~
Drainage Areas. of Drainage 0 Drainage Areas. of Drainage bale veia

Area, mgci ' Area, mSd ’

Ware 96.8 11 Ware 96.8 40
Wachusett ... 107.7 85 Wachusett ... 107.7 99
North Sudbury . . 27.7 24 North Sudbury . 27.7 24
South Sudbury . 47.0 19 South Sudbury . 10.6 3
Cochituate . . . 17.4 8 Swift 186.0 154

Total .... 296.6 147 Total .... 428.8 320

After the Quabbin Development the total area of water surface increased from 12 square miles to 50.5 square
miles, and the storage capacity to 449 billion gallons.

* Senate, No. 615 of 1955. (This is slightly higher than the 1938 figure of 320 mgd.)
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Water Basins.*
Massachusetts Coastal Area. Total water consumption for do-

mestic, industrial and rural uses, excluding irrigation, was 361 mgd
in 1952, or about 135 gallons per capita per day. Of this total
consumption, 292 mgd came from public supplies, and 69 mgd from
private supplies; of the same total consumption, 255 mgd were used
for domestic purposes, and 106 mgd for industry. Sources of this
total consumption of water were as follows: 291 mgd came from
surface water, 52 mgd from ground water, and 18 mgd from a com-
bination surface and ground water.

Although the land area of the region is large, water supplies must
be supplemented from other drainage areas to provide adequate
public water supplies of high quality. About 136 mgd are drawn
from the Connecticut River Basin, 47 mgd from the Merrimack
River Basin, and 17 mgd from the Narragansett Bay Basin.

Expansion of water supplies for domestic consumption in Massa-
chusetts is dependent to a large degree on resources outside the area
of the State. Increasing use of ground water and a high degree of
treatment of polluted rivers will prove increasingly necessary.
Water supply problems for the public, now confined to localized
areas, will undoubtedly spread.

Narragansett Bay Area. Total water consumption for domestic,
industrial and rural uses, excluding irrigation, was 155 million gal-
lons per day in 1953, or about 246 gallons per capita per day in
Massachusetts. General aspects of this total consumption are as
follows: 57 mgd came from public supplies, versus 98 mgd from
private sources; 43 mgd were used for domestic purposes, versus
112 mgd for industry; 127 mgd came from surface water, 22 mgd
from ground water, and 6 mgd from both surface and ground water.

Future expansion of public water supplies may be achieved in
several ways. Large users, such as Worcester and Brockton, are
close enough to be served by the MDC System; there is a legal
problem, however, which must not be overlooked with respect to
such an expansion; Taunton and Fall River may have to be served
by the MDC System also, or use the polluted waters of the Taunton
River after extensive treatment. Smaller communities will prob-
ably develop their resources from ground-water systems rather than
from Great Ponds now used for recreation.

•Data from NENYIAC Report
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Tidal sections of the Taunton River have high salt water content,
and excessive pumping from ground-water supplies has caused salt
water invasion of public water supplies in some areas. There is
high demand for water among various users and future sources
of high quality water will be expensive. The problem of water sup-
plies for domestic and industrial consumption and recreation, now
localized, will become more widespread.

Merrimack River Basin. Total water consumption for domestic
industrial and rural uses, excluding irrigation, was 208 mgd in
1952, or about 336 gallons per capita per day in Massachusetts. By
sources and uses this total consisted of (a) 56 mgd supplied from
public supplies and 152 mgd from private sources; (5) 51 mgd were
used for domestic purposes and 157 mgd for industry; and (c) 164
mgd came from surface water, 29 mgd from ground water, and
15 mgd from surface and ground water. The population concen-
tration in the lower valley is at a considerable distance from high
quality water supplies, and must depend to a large degree upon high
treatment of polluted waters of the Merrimack River (Lawrence)
or upon rather limited ground water (Lowell). Fitchburg, an area
of shortage, has been authorized to take water from the Ware
River Basin. The town of Billerica has been forced to use water
from the polluted Concord River and pass it through expensive
treatment works.

Increasing demand for high quality fresh water has encroached
on some of the Great Ponds which could be used for recreational
purposes.

Connecticut River Basin. Total water for domestic, industrial
and rural uses, excluding irrigation, was 438 million gallons per day
in 1953, or 753 gallons per capita per day for the whole Massachu-
setts region. By sources and uses this total consists of (a) 66 mgd
from public water supplies, and 372 mgd from private supplies;
(5) 42 mgd used for domestic purposes, plus 396 mgd for industry;
and (c) 415 mgd came from surface water, 11 mgd from ground
water, and 12 mgd from both surface and ground water.

High quality waters are available throughout the basin at the
headwaters of the tributaries to the Connecticut River, particularly
on the western side of the main river. Expansion of public water
supplies can be accommodated by these waters, although sometimes
requiring transportation over considerable distances. Headwaters
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of the rivers flowing from the eastern side of the Connecticut have
been developed extensively.

Housatonic River Basin. Total water use for domestic, indus-
trial and rural uses, excluding irrigation, in 1952 was 48 million
gallons per day, or 558 gallons per capita day in Massachusetts.
Of this quantity, 14 mgd derived from public water supplies and
34 mgd from private sources; 39 mgd was used for industry and
9 mgd for domestic purposes; and 31 mgd came from the surface,
16mgd from the ground, and 1 mgd from surface and ground sources.

Yield and quality of water of wells adjacent to the Housatonic
River are high. The upper part of the river has good storage ca-
pacity, so that the flow is well regulated and appreciable even during
dry periods. However, there is a problem resulting from the holding
back of some water during periods of low flow. Additional public
water supply facilities, recreational areas and local flood control
works will become necessary in the future. Connecticut is already
experiencing severe water shortages in the lower portion of this
basin, expecially on the Naugatuck River.

Thames River Basin (French and Quinebaug River Valleys). Total
water use for domestic, industrial and rural purposes, excluding
irrigation, was 27 million gallons per day, or 504 gallons per capita
per day in 1953 in Massachusetts. Of this quantity, 3 mgd came
from public water supplies and 24 mgd from private sources; 24 mgd
were used for industrial purposes and 3 mgd for domestic; 23 mgd
came from the surface, 3 mgd from the ground; and 1 mgd from
surface and ground sources. Enough water is available for public
supply expansions in the tributaries and for industrial use expansion
in the main rivers; no shortages are expected in the near future.

Hudson River Basin (Hoosic River Valley). Total water use for
domestic, industrial and rural puiposes, excluding irrigation, was
18 million gallons per day, or 414 gallons per capita per day in 1953
in Massachusetts. Of this, 5 mgd came from public supplies and
13 mgd from private; 13 mgd were used for industrial purposes and
5 mgd for domestic; 12 mgd came from the surface, 5 mgd from the
ground, and 1 mgd from surface and ground sources. There is no
basin-wide shortage of industrial or domestic water.
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Volume of Water Consumed.
Industrial water consumption in the Commonwealth is about

twice as great as domestic. Projections based upon prevailing
trends point to industry to remain as the largest user of water in the
State within the next few years. Nationally, industry also leads
domestic usage of water by a wide margin.

In 1953, industry in Massachusetts took 122 million gallons of
water per day from public water supplies and 725 mgd from private
sources, of which 63 mgd were from the ground. About 60 per cent
of fresh water was used for cooling purposes (in coastal areas added
large quantities came from the sea for cooling); 34 per cent as
process water; 3 per cent for boiler feed; and 3 per cent for mis-
cellaneous uses.*

Major industrial users were steam power, 40 per cent; metal
products and machinery, 16 per cent; pulp and paper, 14 per cent;
textiles, 12 per cent; chemicals and rubbers, 5 per cent; food and
beverages, 4 per cent; leather, 2 per cent; and miscellaneous uses,
7 per cent. Industry used an additional 1,516 mgd of salt water
mostly for cooling purposes.*

Large quantities of water are used for many modern manufac-
turing processes in the United States. Examples include: 18,000
gallons of water to make a ton of ingot iron and 65,000 gallons to
convert it into steel; 7,010 gallons of water for one 55-gallon barrel
of gasoline; 160, to produce a pound of aluminum or of synthetic
rubber; 470, to brew a barrel of beer; 3,600 per ton of coke. A
slice of bread from grain to table uses 37.5 gallons of water. It has
been estimated that a helping of potatoes uses a total of 1,405
gallons of water.** These products, of course, are not representa-
tive of Massachusetts industry.

Source and Quality Industrial Water.
Most of the water used by industry in Massachusetts comes from

surface supplies, but efforts are being made to develop ground-water
irces, either for stand-by or supplementary use. Re-location of

Chapter V. Industry.

Data from NENYIAC Report.
'“Your 1,100 Gallons,” Fairbanks-Morse News, Octobcr-November, 19J
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industry in suburban and rural areas, encouraged by new highway
and rail facilities, has furthered ground-water development. House
Document No. 2143 of 1951 indicated that in 1950 some 60 million
gallons of water were being drawn each day from private, industrial
and commercial wells in the State.

Along the coast, sea water is used extensively for cooling purposes,
often without treatment. Treatment of sea water to obtain a high
quality of fresh water has not proved to be more economically
feasible than treatment of polluted rivers. Waters in varying
degrees of pollution are also employed for many industrial processes,
with and without purification.

In general, high quality waters are not necessary for industrial
cooling purposes and for certain processes in pulp and paper mills,
tanneries and textile mills. High quality water, on the other hand,
is required for boiler feed, for processing in the food industry, for
bottled beverages, high-grade paper, fine chemicals, printing and
dyeing textiles, and for certain phases of the State’s expanding
electronics industry.

Ground water often ideally meets an industrial need for high
quality water. Although these waters may be hard and require
pumping, they usually are quite free of pollution, close to the source
of demand, and provide rather uniform yield, temperature and
quality throughout the year.

Reducing Industrial Water Consumption and Spoilage.

Industry is recognizing the importance of water to itself and to.
society, and is making energetic efforts in many cases to reduce
water consumption and spoilage. The National Association of
Manufacturers and the Conservation Foundation made a special
survey of the problem in 1950.* In New England, industrial chem-
ists have been working with sanitary chemists of the New England
States Water Pollution Control Commission to develop means of
changing industrial processes to reduce water needs and pollution.
The growing problem of water for atomic energy installations is
discussed briefly in chapter X of this report.

Many engineers believe that the greatest possibility of producing
water savings in the industrial use of water is not only the change of

National Association of Manufacturers and the Cc Foundation, Water In Industry, December
1950.
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processes but the grading of water to achieve the most economic use.
Of great importance is the reduction of industrial discharges which
pollute waters and can destroy the value of an entire stream.

Sheppard Powell, a Baltimore industrial engineer, has listed some
of the methods by which industry can economize on water, as
follows:*

Install meters on all types of use; reduce pressure in the piping systems to the
lowest practicable level; place thermostatic controls on the cooling systems; use
automatic valves on controls; check all sanitary fixtures for waste; keep equip-
ment clean; insulate hot and cooled water service pipes; make surveys of leaks
frequently; use separate pipelines for various grades of water; recirculate cooling
water as many times as possible; re-use water whenever conditions permit; adjust
all processes to require less water; treat waste condensate for re-use; recondition
waste and wash waters; look for substitutes for water, such as air for aspirating
(exhaling) or siphoning; appoint a water-control engineer to keep the water-saving
program in operation.

Water Basin Aspects.**

Massachusetts Coastal Area. Industry is varied in this highly
industrialized region. Major industries produce metal products,
precision and electronic instruments, leather goods and textiles,
food processing and shipbuilding. Some 47 million gallons per day
are used from public water supplies, and 58 mgd from private
sources, of which about 20 mgd is from the ground. Because of a
limited supply, the use of fresh water from private sources is small.
About 50 per cent of fresh water was used for cooling purposes, and
the remainder, 29.6 per cent as process water, and 20.4 per cent for
boiler feed and miscellaneous uses.

Major fresh-water uses by industry were: textiles, 22.6 per cent;
metal products and machinery, 18.0 per cent; rubber, 14.7 per cent;
food products, 13.0 per cent; leather, 8.4 per cent; and miscellane-
ous, 23.3 per cent. An additional 1,235 mgd of salt water was used
by industry, largely for cooling purposes.

Narragansett Bay Area. This region is highly industrialized
industry varied. Major industries
leather, wire, metals, abrasives,

around the major cities, with the
are textiles, machinery, shoes,
stone, clay and glass.

loverament Printing Office, Washington, D.C* Water The Yearbook of Agriculture, 1955, U,
••Data from NENYTAC Report.
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Of the 112 million gallons per day used by industry in Massachu-
setts, 21 mgd came from public water supplies and 91 mgd from
private sources, of which 7 mgd was from ground water. Industrial
use for the whole Narragansett Bay Basin (43 per cent of use in
Massachusetts) is: 59.4 per cent for process water, 32.9 per cent
for cooling, 4.8 per cent for boiler feed, and 2.9 per cent for miscel-
laneous uses. Major fresh water users for the whole basin are:
steam power, 37.3 per cent; textiles, 25.9 per cent; metal products
and machinery, 17.5 per cent; chemicals and rubber, 6.5 per cent;
food and beverages, 3.3 per cent; pulp and paper, 1.2 per cent;
miscellaneous, 8.3 per cent. An additional 281 mgd of salt water is
used for cooling purposes.

Use from private sources is large by industry in this region because
large quantities of fresh water, not good enough for public water
supplies but satisfactory for many industrial purposes, are available
from the Taunton and Blackstone rivers.

Merrimack River Basin. Industrialization is heavy in the lower
Merrimack Valley. The textile industry is still dominant, although
it has declined, with leather, paper, machinery and electronic prod-
ucts in particular gaining in importance. Industry in Massachu-
setts took 17 million gallons per day from public water supplies
and 140 mgd from private sources in 1952, of which 7 mgd came
from ground-water sources.

A breakdown of industrial use for the whole basin (56 per cent of
use in Massachusetts) is as follows: cooling water, 52.7 per cent;
process water, including boiler feed, 45.5 per cent; and miscellane-
ous, 1.8 per cent. By industry, the major fresh-water users in the
entire basin were; fuel power, 47.3 per cent; paper and pulp,
24.0 per cent; textiles, 18.3 per cent; leather, 1.8 per cent, food and
beverages, 1.4 per cent and miscellaneous, 7.2 per cent. Industrial
water of high quality is difficult to expand in most areas of popula-
tion concentration without diversions from other areas or treat-
ment of polluted waters.

Industrial use from private sources is large. This is because large
quantities of fresh water, unsatisfactory as a public water supply
without extensive treatment, yet good enough for many industrial
processes, are available from the Merrimack River.

Connecticut River Basin. About 30 million gallons per day
come from public supplies and 366 mgd from private sources, in-
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eluding 7 mgd from the ground. Industrial use for the whole basin
(40 per cent of it in Massachusetts) was as follows; cooling water,
75.8 per cent; process water, 20.6 per cent; boiler feed, 2.0 per
cent; miscellaneous, 1.6 per cent. Major fresh-water uses by in-
dustry in the whole basin were: steam power, 51.0 per cent; metal
products and machinery, 20.4 per cent; paper and pulp, 18.6 per
cent; textiles, 3.9 per cent; chemicals and rubbers, 2.7 per cent;
miscellaneous, 3.4 per cent. The industrial use of fresh water for
cooling purposes is very high because of the unavailability of sea
water and the proximity of large industrial centers to the Con-
necticut River. Springfield and near-by industrial areas consume
85 per cent of industrial water in the Massachusetts portion of the
basin.

This highly industrialized region has as major industries, mach-
inery, tools, metal products, transportation equipment, particularly
aircraft, paper and allied products and textiles.

The large quantity of water available in the Connecticut River,
while not of very high quality, should satisfy most of the future
industrial needs. This conclusion assumes that large quantities of
water are not held back in the river for hydro-electric developments
or for supplemental irrigation.

Housatonic River Basin. Main industries in Massachusetts are
electrical equipment, textiles and paper. Of the industrial water
used in 1952, 6 million gallons per day derived from public supplies,
and 33 mgd from private sources, including 16 mgd from ground
water. The use in Massachusetts was 20 per cent of the total in-
dustrial water use in the whole basin.

Industrial water in the basin is used predominantly for cooling
and processing. Leading consumers are pulp and paper, steam
power, electrical machinery and textiles. Substantial quantities of
high quality water are available to industry from wells along the
Housatonic River, which have very high yields.

Thames River Basin. The chief industries in Massachusetts are
textiles, optical goods and machine tools. Of the industrial water
used in 1953, 1 million gallons per day originated in public water
supplies, and 23 mgd from private sources, of which only about
1 mgd was from the ground. Massachusetts used 31 per cent of
the total industrial water consumed in the entire basin.



1957.] SENATE— No. 695. 65

Water for processing uses up most of the industrial requirements
in the basin, with smaller uses for cooling, boiler feed and mis-
cellaneous. Most important users are textiles, pulp and paper.
Enough water is available in the main rivers and tributaries for
industrial expansion.

Hudson River Basin. Chemicals, paper, tanning and textiles
are the chief industries in the Massachusetts portion of this basin.
About 1 million gallons of water per day is obtained from public
supplies, and 12 mgd from private sources, including 5 mgd from
the ground. -There is no general water shortage, industrial or
domestic.
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In the nation at large, agriculture is the leading consumer of water;
but in the Commonwealth it ranks only a low third behind industry
and the public as a user of water. Nationally, about one half of
the total consumption of 200 billion gallons per day goes for irriga-
tion alone. The remainder consists of 81 billion gallons per day by
industry, 14 billion to public water utilities, and 5 billion to farms
for use other than irrigation.

Livestock on Massachusetts’ farms consume about 2.6 mgd. *

Other associated uses, such as the washing of milking facilities, other
equipment and vegetables results in the present use of three mgd
or 1,050 million gallons yearly. The relatively small amount of
water used by Massachusetts agriculture is due to the limited
amount used for irrigation. Only about 6 per cent of the State’s
harvested acreage is irrigated. This acreage is located on some
1,300 farms, with a total of about 22,000 acres, largely cranberry
crops, in southeastern Massachusetts, truck gardening in the Mer-
rimack River Basin, and field crops, such as potatoes and tobacco,
in the Connecticut River Basin.

Although the irrigated acreage in Massachusetts is small, it has
increased threefold since 1940 (see Tables 4 and 5). The addition
of irrigation systems to farms is only a part of a greater movement
toward increased specialization in agricultural production. At-
tempts to obtain higher yields by more intensified farming have
shown that lack of rain can be a limiting factor in Massachusetts
production. The added costs of irrigation on an intensively op-
erated farm are not a high portion of total costs; also the benefits of
irrigation may exceed its costs, particularly when the added product
is valued at current prices. Improved pumping units and light-
weight, portable distribution systems have increased the extent of
irrigation. With these systems it is possible to irrigate Massachu-
setts fields of uneven topography and sandy soils which could not
be irrigated by flooding or ditching. The increase in the rate ofH
irrigation in the State may ultimately pose new administrative
problems for the disposition of water. The 2,200 million gallons
of water estimated to have been used on an annual basis for irriga-
tion in some recent years, and in the washing of vegetables, may
double within the next ten years.

Chapter VI. Agriculture.
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Table 4. Importance of Farm Irrigation in Massachusetts * 1940-1954-

Irrigated Land. Farms with Croplands.

I Acres
Irrigated

Number . xr . 1 . (PerCent).
,

Acres. I Number. ! Acres,of Farms.

1940 231 2,049 27,403 456,267 0.5
1945 874 11,355 35,002 580,608 2.0
1950 1,053 18,507 16,706 376,036 4.9
1954 1,366 22,683 13,005 331,180 6.8

Table 5. Acres of Irrigated Land in Massachusetts by type of Farm, 1950
and 1954 A*

1960. 1954Type of Farm.

Fruit and nut (including cranberry bogs) 8,330 11,014
Vegetable 3,155 2,915
Other field crops (potatoes, tobacco, etc., but not grains or forage crops) 2,726 1,435
Dairy 660 935
Poultry 344 635
General 632 390.
Miscellaneous ............

1,528 4,360

Total 17,375 21.684

Moisture needs for agriculture are heaviest during about 100
days of the summer, when public water demands also are at peak
and when rainfall may be slight. These concentrated requirements
can intensify local water shortages.

Very little water used in irrigation returns directly to replenish
supplies. About two thirds of it is consumed (a) by evaporation
on the way to the ground, (6) by evaporation on the ground, and
(c) by transpiration (exhalation) by vegetation. Low level water-
ing systems, which lose less water by evaporation than water issu-
ing from systems several feet off the ground, may conserve supplies
in some instances. But the adaptability of quick coupling portable

• Data from 1950 and 1954, Census of Agriculture, Table I,
••Data from 1950 and 1954, Census of Agriculture State Economic Area, Table VII, based on a sample of

farms.
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pipe and overhead sprinklers to uneven ground, which is common
to many Massachusetts farms, and the variation in height of crops
being irrigated, may make low-level sprays unworkable.

An increasing number of artificial ponds collect water on many
farms. In 1954 there were 3,747 such ponds reported by Massa-
chusetts farmers. Their capacity, however, is often inadequate for
extended irrigation because of their slow rate of refill.

Basin Aspects.

Massachusetts Coastal Area. —Water used for irrigation con-
flicts with the demand for water in some localized areas in the
cranberry growing season. Increase in supplemental irrigation
would in some areas interfere with water supply for domestic con-
sumption, for industry and to some extent for recreation.

Narragansett Bay Area. Irrigational use of water is increasing
in this region, and could conflict with water available for public
systems and for disposal of sewage and industrial waste. Presently,
irrigational use is a minor part of total use.

Merrimack River Basin. About 4,000 acres receive supple-
mental irrigation in the basin in Massachusetts and New Hampshire,
total water use averaging less than 3 million gallons per day over
the year. Most of the water for irrigation comes from relatively
clean ground water or surface streams.

Connecticut River Basin. As of 1949, farms used 40 per cent
of the total land area in all of the Connecticut River Basin. Use of
water averages about 1.2 million gallons per day annually for 6,000
acres of supplemental irrigation in the whole basin.

Housatonic River Basin. Only 2,730 acres were used with sup-
plemental irrigation in the whole basin, mostly in Connecticut in
1950, and the average annual consumption is less than 1 mgd.

Thames and Hudson River Basins. Irrigation is not significant

Data partly from NENYIAC Repor
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Fish and Wildlifi
Recreation, one of the State’s leading industries, has lost large

areas of lakes and ponds, streams and woodlands to the more urgent
need of public water supply. Pollution has ruined some recrea-
tional water by destroying fish and wildlife and preventing bathing
The rising demand for additional drainage areas and reservoirs for
high quality public water supplies can further reduce the areas
which might be developed for outdoor recreation. Usually, most
forms of recreation are forbidden or limited near public water sup-
plies

Some bodies of water may become open to recreational use
pollution loads are reduced, and some new areas may be made avail-
able as the result of land drainage and the construction of new flood
control reservoirs. Essentially, the extent to which recreational
sections of the Commonwealth will have to be restricted depends
on the effectiveness of future pollution control and the develop-
menI; of programs to conserve rainfall.

Sewage and industrial wastes which are discharged untreated into
tidal waters can force the closing of beaches to recreation and the
harvesting of shellfish. This occurred in Boston Harbor when raw
sewage was released from the Boston Main Drainage District in
the North and South Metropolitan Sewerage Districts. Upwards
of $6O million is now being spent under the direction of the Metro-
politan District Commission on the sewage treatment problem in
this area.

Federal and State Programs

The federal government has recognized the importance of pro-
tecting recreational areas from defilement. In 1946, federal legis-
lation explicitly required consultation with state fish and wildlife
agencies, in connection with flood control and navigation projects,
in order to provide all possible safeguards for wildlife.

Jointly with the States, the Fish and Wildlife Service of the U. S.
Department of the Interior conducts federal grant programs for
fish and wildlife research, stream stocking, the construction of build-
ings and water resources activities. At the basis of federal-state

Chapter VII. Recreation
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relations are individual projects for the development of lakes, ponds,
streams, swamp land, and reservoirs rather than a statewide
plan. Some States, however, carry out major water development
projects directly, with state funds supplemented by federal grants.

Fish and game conservation may be beneficial to water resources
in general, and as such may be conducted in tandem with projects
of other agencies, ranging from construction and maintenance of
ponds and reservoirs to measures to support stream levels.

Michigan’s Fish and Game Division has co-ordinated a highly suc-
cessful program of watershed development by federal, state and
local agencies. It was started in 1950 with a budget of $200,000.
In fiscal 1954-55, the program had available $360,000 from the sale
of fishing licenses and from matching federal funds. Included in the
program is the development of waterways and the construction of
ponds and lakes.*

Basin Aspects.**

Massachusetts Coastal Area. Water recreational areas may be
increased to meet the demands of a growing population if pollution
can be eliminated in some areas. Another prospect, however, is
that a number of the Great Ponds in the area now7 used exclusively
for recreation ('especially in southeastern Massachusetts) will be-
come increasingly necessary for public water supply.

Narragansett Bay Area. Pollution prevents the Blackstone and
Taunton rivers from being of much recreational value. In the fu-
ture some of the Great Ponds may have to be quarantined for water
supply.

Merrimack River Basin. Larger rivers and streams of the area
are given over to waste disposal rather than recreation. More
recreational waters may become available when some of the tribu-
taries of the Merrimack River are cleaned up.

Connecticut River Basin. Fresh water for recreation is in great
demand in this region because of its distance from the sea. Never-
theless, the needs for public water supplies and the disposal of1
sewage over-rule recreational demands. Dams at Holyoke and
Turners Falls have in addition stopped the upstream movement of

• State Administration of Water Resources, Partial Report of the Council of State Governments, December,
1966.

*� Data partly from NENYIAO Report.
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fish (fish ladders failed). Swimming is prohibited in public water
supplies, of course, but boating and fishing are permitted in Quabbin
Reservoir and on some of the other water supply reservoirs. More
recreational areas will become available if pollution can be removed
in some areas.

Housatonic River Basin. Pollution handicaps recreational uses
of water of the Housatonic River.

Thames River Basin. Pollution interferes with recreational uses
of the main branches of the Thames River, but additional water will
become available with the construction of flood control reservoirs
and the control of pollution in some areas.

Hudson River Basin. Pollution of the Hoosic River interferes
with recreational uses of the river.
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Chapter VIII. Hydroelectric Power and Navigation.

Hydroelectric Development.

The relatively few economically feasible natural power sites in
Massachusetts have limited its hydroelectric power development.
This situation has been accentuated by the need of such power sta-
tions to rely on interconnections with fuel systems to help meet
peak power loads. The hydroelectric power stations supply about
16 per cent of the current generated in Massachusetts. There is
little prospect of substantial augmentation because of the lack of
other good sites. The present installations are largely in the Con-
necticut River Drainage Basin, and to a lesser extent on the Merri-
mack River Basin. Total capacity of hydroelectric power installa-
tions in units in excess of 1,000 kw. amounts to 216,480 kw.*
Smaller units, most of them owned by manufacturing firms, are
scattered throughout the State.

Massachusetts has incentive to foster additional hydro-generating
developments not only for its active economy, but because power
costs in the New England States are among the highest in the nation.
According to the President’s Water Resources Policy Commission
Report** the industrial power rates in New England “are said to be
61 per cent higher, while residential rates run from 50 to 200 per
cent higher than the low-cost areas of the nation, with a correspond-
ingly low average residential consumption. ...”

Navigation.

Commercial coastwise and overseas shipping has declined
markedly during the past fifty years, yielding to more rapid rail-
road, bus and air transportation systems. Efforts are being made
to stimulate more shipping to use our harbors, and to increase traffic
on the Connecticut River. The State has never had many impor-
tant navigable inland waterways.

All navigable waters are controlled by the federal government.
The Army Corps of Engineers assumes most of the responsibility
for the construction, operation and maintenance of major as well
as some of minor local navigation projects.

* Federal Power Commission, Revised to June, 1954.
** Water Policy for the American People, Vol. I, The Report of the President’s Water Resources Policy Com-

mission, 1950. A more recent report, “Water, Fuel, and Energy in New England” (New England Council,
1954) quotes lower comparative rates for New England. See p. 203.
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Basin Aspects.*

Massachusetts Coastal Area. There are no hydroelectric power
installations of 1,000 kw. capacity or greater. Capacity, if any-
thing, has decreased as the result of the abandonment of sites in
recent years. There are no likely sites for expansion of present
minoi capacity, Small dams built many years ago aggravate flood-
ing and pollution problems by retarding the flow. The only impor-
tant inland waterway navigation in the area is the Cape Cod Canal,
which is 17.5 miles long, 32 feet deep and from 500 to 700 feet wide!

A arragansett Bay Area. Total installed hydroelectric power ca-
pacity probably does not exceed 3,000 kw. with no additional good
sites for potential development. The Taunton River is navigable
for some fifteen miles from Mount Hope Bay to Taunton; a chan-
nel from Taunton to Neponset, 185 feet wide and 18 feet deep, has
been suggested to provide an inland waterway from Boston to Fall
River.

Merrimack River Basin. Hydroelectric power installations in
the Massachusetts area of this basin amount to 22,700 kw. in in-
stallations of more than 1,000kw., many of them at industrial plants.
They are at Amesbury, Lawrence, Lowell, East Pepperell, Sudbury,
West Boylston and Clinton. With the decline of the textile indus-
try, the trend has been for capacity to decrease. For a distance of
16.5 miles from Newburyport to Haverhill, the Merrimack River
is navigable in a channel 150 feet wide and 7 feet deep at mean low
water. The annual tonnage transported in this channel has been
declining appreciably.

Connecticut River Basin. This is the region of the greatest
hydroelectric power development in Massachusetts. Total installa-
tions (in emits in excess of 1,000 kw.) amount to 190,633 kw. most
of them owned by public utilities. Distribution of installations of
more than 1,000 kw. is as follows: Connecticut River, 84,623 kw.;Deerfield River, 49,580 kw.; Westfield River, 34,400 kw.; Chicopee
River, 20,/30 kw.; Millers River, 1,300 kw. The largest develop-
ments are the Cabot Station at Turners Falls (51,000 kw.) on the
Connecticut River, and Cobble Mountain at Russell on the West-
field River (33,000 kw.), both owned by Western Massachusetts
Electric Co.; Hadley Falls Station at Holyoke on the Connecticut

Data partly from NENYIAO Report
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River (15,000 kw.) owned by Holyoke Water Power Co.; and Deer-
field No. 5 at Florida on the Deerfield River (15,000 kw.) owned
by New England Power Co.

Additional developments are believed feasible at Hadley Falls
(15,000 kw. potential) and at Meadow project on the Deerfield
River (12,700 kw. potential); and just below the Massachusetts
state line on the Connecticut River at Enfield (57,900 kw. potential).
Improved control of the Connecticut River would increase the de-
pendable power available at Hadley Falls and Turners Falls.

A channel is authorized, 12 feet deep and 100 feet wide, for 32.5
miles from Hartford to Holyoke to the Connecticut River. Cur-
rently there is no commercial traffic above Hartford on the Connec-
ticut River.

Housatonic River Basin. Three hydroelectric power installa-
tions on the Housatonic River at Great Barrington and at Lee have
a total capacity of 3,150 kw. and the total output does not exceed
3,000 kw. The Housatonic River in Massachusetts is not navigable.

Thames River Basin. —No hydroelectric power installations
exceed 1,000 kw., and there are no economically feasible sites for
future development. Neither the French nor the Quinebaug River
is navigable.

Hudson River Basin. There are no installations of more than
1,000 kw. The Hoosic River is not navigable.
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Chapter IX. Flood Control.

General Considerations
Aside from damage to life and property, floods mean wasteful

run-off and possible pollution of usable water supplies. In recent
years floods have rampaged in 1927, 1936, 1938, 1944, 1950 and 1955,
and engineers warn that serious floods can happen again. If too
many natural checks are destroyed without suitable compensatory
measures and natural flow channels are obstructed, the floods and

The flood of August, 1955, caused
,000 in property losses, mostly in
ticut was hit even harder.

flood damage will be augmented,
the loss of 12 lives and $133,24
southern Massachusetts. Cornu

needed to retard or hold waterDuring heavy rainfall
back by ground absorption and 1
relieving pressure on the strean

ly impounding in reservoirs, thus
nd on lowlands. Once flood

waters have reached a stream, the objective is to stimulate the
fastest possible rate of rim-off, so that maximum quantities of water
will be accommodated without overflow. Dredging to remove accu-
mulated sedimentation is helpful in this respect.

The New England-New York Inter-Agency Committee made
these basic recommendations for flood control:* (1) strategically
located reservoirs for storage; (2) channel improvement; (3) key-
ways and walls; (4) diversion projects; and (5) land treatment
measures. Secondary control measures which were advocated
included evaluation of overflow areas with zoning to restrict develop-
ment; strengthening of building foundations; formulation of flood
emergency plans; a flood-warning system and insurance to replace
flood losses.

Flood Factors

Woodlands and other kinds of ground surface cover help to absorb
and retain water. Conversely, the removal of natural ground cover
speeds the rate of run-off and may disrupt drainage. As the land
is cleared, plowed and cleaned of vegetative cover, natural reservoirs
are destroyed. That destruction is made worse by further drainage
problems associated with filling land, paving areas, and building
houses, factories, stores and highways, which may have 100 per cent
run-off.

* New England Floods of 1955, Part 4, Flood Damages, Corps of Engineers, 1956. See also: Report by
Legislative Research Council, Minimization ofDamage from Hurricanes and Other Natural Disasters. House
Document No. 2727, February 22, 1956.
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Flood problems have increased in the State, with the reclamation
of vast areas of salt water and fresh water marshlands, in the inter-
ests of public health and convenience, and to provide sites for com-
mercial or housing developments. Also contributing to draina
difficulties has been the filling of lowlands along inland waterway
Two easterly rivers, the Charles and the Neponset, illustrate thi
trend in coastal areas. The Blackstone River in Worcester County
is an inland example. The serious floods of 1927, 1936 and 1955
according to many authorities, to some degree reflected the filling
of lowlands. The flood damage was further aggravated by the
encroachment on flood plain areas, where the natural reservoir
capacity had permitted water to spread out and be stored until after
the peak flow had moved downstream.

It may be concluded that the natural reservoir capacity in the
State is considerably less than it was even five or ten years ago.
There is diminishing swamp and marsh storages, absorbent cover,
vegetation, etc., to hold precipitation and let it sink into the ground.
Soil conservationists are attacking the problem, but they face almost
irresistible expansion of the communities and their commerce. The
corrective forces of broad state planning are needed.

Some Massachusetts stream control programs cannot succeed
without the co-operation of the other States in which the streams
originate. Waters of the Merrimack and Connecticut rivers, for
instance, must be restrained primarily at their headwaters in New
Hampshire and Vermont, respectively. On the other hand, the
waters of the Thames and Blackstone rivers must be restrained pri-
marily in Massachusetts in order to protect Connecticut and Rhode
Island. States in many areas of the country have entered into com-
pacts for the regulation of interstate water resources. Most of th
compacts in the east, unlike those of the west, emphasize interstate
pollution control. Massachusetts is a member of the Connecticut
River Flood Control Compact (with Connecticut, New Hampshire
and Vermont), which provides for reimbursement for location of
flood control reservoir

In 1956 the General Court enacted a statute authorizing the
Commonwealth to enter into a compact with New Hampshire
which is designed to control the flood waters of the Merrimack and
its tributaries.* The proposed compact is now before the New
Hampshire Legislature for consideration.

Chapter 608, Acts of 16



1957.] SENATE —No. 695. 77

Major flood control measures necessarily include: the construc-
tion of reservoirs for the storage of water (occasionally with multi-
purpose uses); the treatment of soil to increase its capacity of water
retention; and drainage improvements, particularly the dredging
of stream channels and the removal of artificial obstacles, such as
old power mill installations and dams. The construction of build-
ings on the flood plain has also restricted channel capacity.

Local flood protection works comprise most of the current flood
control programs in the Commonwealth. The State also has three
flood control reservoirs, with six more authorized and four on the
“deferred” list. Annual flood damage in the northeast has been
reduced sharply by control projects, built at a cost of $10.9 billion,
largely under the direction of the U. S. Army Corps of Engineers.
Much additional damage of recent years could have been prevented
or minimized if additional proposed or approved projects had been
completed.

Federal and State Programs

Responsibility for flood control, irrigation, and rivers and harbors
projects, rests largely with the federal government. The role of the
States is chiefly regulatory, although they often have a direct in-
terest in research and development. Most of the federal projects
are undertaken in direct co-operation with a local government,
such as a city or county. Chief reliance of the federal government
in this work is placed on the Army Corps of Engineers, which par-
ticipates in major flood control and navigation projects, and in
drainage and river basin planning. Major flood control projects are
entirely federal. The local government must provide lands, ease-
ments and rights-of-way for channel improvements, levees and
similar local undertakings.

Extensive water control programs are also carried out by the
U. S. Department of Agriculture, among other federal agencies.
The Soil Conservation Service of the Department of Agriculture
functions largely through soil conservation districts of the State
and in co-operation with state conservation departments.

Under the Federal Watershed Protection and Flood Prevention
Act of 1954,* as amended in 1956, a new program of establishing
upstream small watersheds was started. Construction work is con-

Publlc Law 566, 83rd C
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tracted for by the state or local government. The federal govern-
ment meets the total cost of flood prevention works, while sharing
in the expense of other agricultural water management. For im-
provement of municipal water supplies and similar purposes unre-
lated to flood prevention and agricultural water management, the
local or state organization pays for all land, easements and rights-
of-way.

act, watersheds are considered inUnder the provisions of this
units of 250,000 acres or less, all
combined for planning purpose

adjacent watersheds may be
Water storage structures are

limited to a capacity of 5,000 acre fc
Massachusetts is among five States which has provided for direct

itate financial participation under the program. At least three
projects in Massachusetts have already been approved for planning
under this act. The Town River Watershed (25,000 acres) in the
NarragansettBasin; the Concord Watershed (243,000 acres, includ-
ing the Assabet Watershed) in the Merrimack Basin; and the
Furnace Brook-Middle River Watershed (3,000 acres) in the
Thames Basin. Local conservation districts initiated the projects.*

The Federal Flood Insurance Act of 1956 established an insurance
and reinsurance program, and a flood loss and loan guarantee pro-
gram. As an incentive to better flood control, the act stipulates
that no contract can be entered into for any property found in vio-
lation of state or local flood zoning laws. After June 30, 1958, public
flood zoning restrictions can be required as a condition of coverage.

Until July, 1959, the federal government will absorb the entire
subsidy. After that date the States must assume 50 per cent of the
rate subsidy (the subsidy may not exceed 40 per cent of an esti-
mated full rate)

Regional Aspects.**

Massachusetts Coastal Area. ■— Except in a few localized areas,
this Massachusetts region has not had any major flood problem
because of the level terrain. Rivers and run-off are sluggish and
slow. The filling of swampy areas and the disruption of drainage
have, however, increased the flood risk as the area has developed.

• Preliminary Report on and Inventory and Plan for Development of the NattiralResources of the Common-
wealth, June, 1956. Department of Natural Resources.

** Data partly from NENYIAC Report: Mass. House Documents, No. 2727 of 1956; 2nd Flood Damages
Corps of Engineers, 1956 (see footnote, p. 75).
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The lower part of the Charles and Neponset rivers already has
experienced flooding because of the filling of the river bed, urbani-
zation and subsequent loss of natural absorbent cover and drainage
of some of the natural water retention areas. Possible future drain-
age of the 3,300 acres of the Neponset Meadows may require re-
placement of this natural flood control basin with other works.

Narragansett Bay Area. Flood problems have not been great,
except in the area of the Blackstone River, which suffered $39 mil-
lion damages from the August, 1955, storm in Massachusetts.
Damage was centered on the main branch of the river, which is
heavily industrialized. Flood control reservoirs for the Worcester
area are not feasible, although they may be used to protect such
downstream Rhode Island communities as Woonsocket, Providence
and Pawtucket. Diversion works for Worcester and a flood control
reservoir at West Hill, mostly to protect Rhode Island, have been
authorized in the Blackstone River Basin.

Merrimack River Basin. In 1936 and 1938 serious floods oc-
curred from the Merrimack River which were aggravated by indus-
trial invasion of flood plains. Local protection works exist inLowell,
Fitchburg and Haverhill, but more effective flood control reservoirs
would have to built in New Hampshire.

Connecticut River Basin. Prolonged rainfall over large areas is
necessary to cause much flooding. Flood damage in August, 1955,
was primarily in the area of the Westfield and Chicopee rivers, in the
region of heaviest rainfall, and amounted to $43.5 million.

The Connecticut River has the safeguard of local works. There
are now three flood control reservoirs in the Massachusetts portion
of the Basin, Knightsville on the Westfield River, Tully on the
Tully River and Birch Hill on the Millers River. Potential sites
for more flood control reservoirs which are considered necessary
are at Barre Falls, Easthampton, Fort Morrison, Littleville and
Fall River. Control of the Connecticut River largely depends on
works in Vermont and New Hampshire. There are now two flood
control reservoirs in these States with 16 more in the planning stage.

Housatonic River Basin. Some stream clearance and channel
improvement works have been completed in the Massachusetts sec-
tion of the Housatonic River. Flood control reservoirs are not be-
lieved justified. Storage is available in the main channel of the
river in the lower reaches due to inundation of lowlands in times
of floods.
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Thames River Basin. Heavy flood damage has been suffered in
this region, including a loss of eight lives and $34.5 million from the
storm of August, 1955, in the small area in Massachusetts alone.
Southbridge and Webster were particularly hard hit, with damage
aggravated by industrial and commercial encroachment on flood
plains. The Massachusetts part of the drainage basin contributes
substantially to flood stages in Connecticut.

Some dikes have been built, but flood control works in the Massa-
chusetts area of the basin are virtually non-existent. Seven flood
control reservoirs have been authorized for the whole basin, four of
them at the Massachusetts communities of East Brimfield, West-
ville, Buffumville and Hodges Village.

Hudson River Basin. Flooding has occurred often in the upper
Hoosic River, with damage in Adams and North Adams. Local
protection works are being built.
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Much of our river water is polluted from the use of our streams
as carriers of sewage and industrial wastes. The only practicable
final disposal of liquid wastes in inland communities is by discharg-
ing them into a waterway. The common way to avoid extensive
pollution of streams from these practices is by treating the wastes.
But probably no more than half of the municipal pollution and of
the organic load in industrial waste is now removed before being
returned to rivers and brooks in the State. As a result, most streams
are polluted by the time they reach the sea.

The flow of wastes into the streams, meanwhile, is increasing.
Certain streams, like the Neponset, become so saturated with wastes
at times that they reach a so-called nuisance condition when they
are unfit for recreation and may give off offensive odors (see Table 6).
Some streams become incapable of handling the sewage load from
expanding communities —as in the case of the Sudbury River
which became overtaxed so that Natick and Framingham had to
arrange for sewage disposal through the South Metropolitan Sewer-
age District.

The worst pollution conditions in the State are in the Massachu-
setts Coastal and Merrimack River Basin areas. Sometimes they
are so bad that sections of Boston Harbor have had to be closed to
recreation and to the harvesting of shellfish.

Losses from Pollution.
It is estimated that conservation of the quantity of water lost by

pollution, much of it unavoidably, would go far toward easing water
shortage in Massachusetts. Much water which is unfit for use goes
into the sea. Some streams lose their useful purposes because of
pollution. At Fall River, the Quequechan River is polluted near
the outlet of the Watuppa Ponds, and left almost useless economi-
cally for the rest of its course to tidewater.

Pollution interferes with virtually all uses of water. It ruins
water needed for recreation, the conservation of fish and wildlife,
and some irrigation uses. During floods, pollution can spread
disease. Pollution must be controlled in the State if we are to pre-
vent future water shortages and an increasing quarantine of recrea-
tional areas for use as watersheds.

Chapter X. Pollution,
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Larger areas of the Commonwealth must be kept free of pollu-
tion to protect water resources. A consumption of 1,256 million
gallons of water a day in Massachusetts in 1950 represented a with-
drawal of 155,000 gallons per day from each square mile of the
State’s drainage area. This in turn required a large supporting
storage capacity. Probably about twice as much water will have
to be taken from each square mile of drainage area in the State by
the year 2000, when the pollution problem will be more difficult to
solve because of an estimated population density of 830 persons per
square mile as compared to the 600 of 1950.

Approaches to Problem.

are striving to reduce pollution,
aehusetts Department of Public
, Refinement of industrial water
s difficult when the type of waste

Industries and municipalities ;
with the assistance of the Mass
Health and other public agencies,
before it is returned to a stream if
involved has, in addition to a hij irganic load, a high inorganic
load of minerals and chemicals that cannot easily be removed.
Industry can, however, co-operate by using the lowest quality of
water possible for a given process, by re-using water, by treating
water when possible before disposal in a stream.

Industry is responsible for about half of the total pollution load
released to Massachusetts streams.* Leading sources are the tex-
tile, pulp and paper industries, followed by leather, metal, machine
manufacturing, chemical, rubber and food. Water used by an

industry in an area where water is in short supply may not represent
the maximum possible economic value; some other industry might
put the water to better use. This complex question involves prior
rights and other factors.

Inland communities almost always have to discharge their sewage
load into streams with or without treatment. In such cases the
local sewage treatment plants discharging to rivers are needed;
or after diversions through sewers far downstream discharging
either directly or following treatment to the sea. In some cases
even after the best possible sewage treatment the effluent can foster
objectionable organic growth in the streams. Fresh water is being

* The NENYIAC Report
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transmitted over long distances to some areas, and it may become
just as necessary to move some waste waters similarly through
separate conduits. Various reports to the Legislature relative to
pollution in the Merrimack River contained this alternative.

Like most aspects of the water problem, pollution troubles vary
in different sections of the Commonwealth. Abatement progress
has been good in some areas, poo in others

trial wastTreatment of sewage and indu
Iternative may be even more c(

expensive, but the
stly in the future. Approximate
ter treatment works range up to
;atment and from $lOO,OOO to $1
itment, depending on the size and

construction costs of polluted w:
$500,000 per mgd for primary tr
million per mgd for secondary tre
complexity of the installation. Briefly, the most common method
of municipal treatment of sewage are primary treatment worktment works

consisting of screening, sedimentation, sludge digestion, drying and
chlorination. Secondary treatment may include trickling filters, an
activated sludge process or sand filtration.

Federal and State Programs.

Grants are made to state and interstate agencies by the federal
jovermnent for water pollution control, and to municipalities for

the construction of sewage treatment works under the Federal
Pollution Control Act of 1956. The Massachusetts pollution con
trol agency, the Division of Sanitary Engineering of the Department
of Public Health, must approve municipal projects financed under
this act. The Act also has the beneficial effect of strengthening
federal enforcement procedures over interstate steams. It stipu-
lates that federal action may be taken either at the request of the
state where the pollution originates or of the state affected by the
pollution

Massachusetts is a member of the New England Interstate Water
Pollution Control Compact, established in 1947 to investigate pollu-
tion problems and plan for their abatement. The members of the
six New England states and New York enforce maintenance of
standards in interstate streams after they have been classified for
various uses and rated according to physical, chemical and bac-
teriological characteristics. Suitability for use is classified as
follows
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Table 6. Classification of Waters* hy the New England Interstate Water Pollution
Control Commissioner Suitabilityfor Use.

Class A. Suitable for any water use. Character uniformly excellent.
Class B. Suitable for bathing and recreation, irrigation and agricultural uses;

good fish habitat; good ffisthetio value. Acceptable for public water supply
with filtration and disinfection.

Class C. Suitable for recreational boating, irrigation of crops not used for con-
sumption without cooling; habitat for wildlife and common food and game
fishes indigenous to the region.

Class D. Suitable for transportation of sewage and industrial wastes without
nuisance, and for power, navigation and other industrial uses.

Class E. Nuisance condition, failing to meet above requirement:

Various state agencies, including the recently organized Water
Resources Commission (subject of chapter XII), the Departments
of Public Health, Natural Resources, Agriculture, Commerce,
Public Works and the Metropolitan District Commission, as well as
Municipal Water Works Commissions and Boards are concerned
with pollution control. Massachusetts does not have a pollution
control board. Like all other States it does have an agency that
administers a program for pollution control and the protection of
public water supplies. In Massachusetts, the Division of Sanitary
Engineering has major responsibility for the proper sanitation of
the public water supply, which includes passing upon sources of
supply and periodically inspecting water sources. Under Section 17
of chapter 111 of the General Laws, proposed public and private
systems of water supply, or of the disposal of drainage or sewage,
must be submitted to the Department of Public Health for its
approval. The Department also prescribes and establishes rules
and regulations to prevent pollution or contamination of waters
and flats within the state, (G. L., c. 111, § 5).

Some state pollution control agencies are empowered to set
standards of water quality in streams and to require that industries
obtain permits before wastes can be released. The permit may
not be granted, or it may be revoked if the standards of the stream
fall too low. With this policy, certain streams may be set aside
for high quality drinking water; some for fishing and recreation;
and others scaled down to various classifications for the disposal of
polluted water.

d, December 8, 1950.* As revised and acc
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Radioactive Wastes. How to dispose of radioactive wastes is a
question that is already upon us. The Commonwealth is now
second only to the State of New York in the nation in the number
of installations dealing with radioactive products. It complies with
the standards of the U. S. Atomic Energy Commission* as to con-
centrations of radioactive substances that can be released safely.

The Massachusetts Department of Public Health is working
closely with programs involving the disposal of radioactive wastes
and by-products.

In the developing area of nuclear energy, reactors are planned in
the State at the Massachusetts Institute of Technology in Cam-
bridge, and at the Watertown Arsenal in the near future. Sylvania
and Corning Glass have scheduled a plant in West Andover that
will employ radioactive materials. A planned 134,000 kilowatt
atomic power plant on the Deerfield River in Rowe contemplates
encasing radioactive wastes in concrete cylinders and dumping
them into the ocean for ultimate disposal.

Tracerlab, using a shielded laboratory for research in radioactive
substances in Waltham, has been permitted to discharge wastes
into the Metropolitan Sewage System because the concentrations
of radioactivity are low.

Regional Aspects.**

Pollution is considerable in this
y of which have inadequate or no
largest source of industrial pollu-

Massachusetts Coastal Area.
area from municipal systems, ma
sewage treatment facilities. The
tion comes from the textile, food, petroleum and coal, chemical,
metal, paper and leather industries. Organisms characteristic of
the decomposition of organic matter reduce oxygen content in many
of the rivers and brooks and thereby contribute to a nuisance con-
dition.

The most polluted river is the Neponset, classified for the most
part as being in a “nuisance” condition (see Table 6). Lower
regions of the Ipswich and Charles rivers (Class D) are usable only

lower part of the Mystic River
recreational boating and fishing,
sluggish with a slow rate of self-

for carrying wastes; and the
(Class C) is suitable only for
Rivers in this coastal area are

tandards of Protection Against Radiat
Data partly from NENYIAC Report.

Atomic Energy Cc Nov. 1,
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purification. Sewage treatment works in the Metropolitan Boston
area which are now under construction will help relieve some of
these conditions.

Narragansett Bay Area. Pollution in this area, while apprecia-
ble, is much less than in the Massachusetts coastal area. Aside
from domestic wastes, the pollution comes from the metal, rubber,
chemical, food, paper, leather and textile industries

Some of the tributaries of the Taunton River are in a nuisance
condition, while most of the Taunton Blackstone and Town rivers
(Class D) can be used only for the transportation of sewage and
industrial wastes (although power, navigation and certain industrial
purposes can use these polluted waters). Large sections of the Ten
Mile River, and parts of the Taunton and Blackstone rivers, an
Class C waters, which means that they are suitable for limited
recreational uses, such as boating and fishing, but not for swimming.

Merrimack River Basin. Pollution is extensive and comes
mostly from the cities of Lowell, Lawrence and Haverhill, which
iischarge large quantities of sewage and industrial waste. Leading

pollution sources are the textile industry, domestic wastes, and
paper, leather and metal Industrie

The generally poor condition of the rivers in this region inter-
feres with water supply, recreation and irrigation uses. The
Nashua River is in a nuisance condition for the most part largely
due to waste from paper industries, and large sections of the Merit
mack and the Shawsheen can be used only for limited recreation
(Class C).

Connecticut River Basin. This basin is not as seriously polluted
as either the Merrimack River Basin or the Massachusetts coastal
area. Industrial discharges exceed discharges from municipal sys-
tems. Pulp and paper and textile mills account for most of the
industrial pollution, followed by machine manufacturing, foundry,
plating, print works, breweries and slaughterhouses.

Sections of the Chicopee and Westfield rivers are in nuisance con-
dition. The rest of the Westfield and Chicopee, and most of the
Quaboag, Ware, Millers and Connecticut rivers (below Northamp-
ton to the Connecticut state line) are in Class D (suitable for trans-
porting sewage without nuisance). The Connecticut River above
Northampton, most of the Deerfield and upper regions of Millers
and Quaboag are in Class C (limited recreational use). Many of
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these rivers are steep, with a good capacity for self-recovery from
pollution.

Housatonic River Basin. The Housatonic River is quite heavily
polluted from the discharge of untreated or inadequately treated
domestic wastes, and from the paper and pulp and textile industries.
Below Dalton to Pittsfield and below Lee to Great Barrington, the
river is in nuisance condition; and the rest of the river (except for
a short section near the Connecticut line where it recovers to Class
C) is suitable only to carry sewage (Class D). A proposed future
classification would raise most of the Housatonic to Class C in
Massachusetts and Class B in Connecticut. Pollution currently
conflicts with recreational and to some degree water supply uses in
the area.

Thames River Basin. ■— Pollution is fairly heavy in Massachu-
setts because of untreated domestic and industrial wastes from
textile, metal, and paper firms. Most of the Quinebaug River and
the lower part of French River (most of the French is usable only
to transport sewage) are in nuisance condition. Some of the
smaller brooks are also in nuisance condition. Parts of the rivers
may remain suitable only for the transportation of sewage, regard-
less of any pollution program.

Hudson River Basin. Pollution of the Hoosic River is extensive.
Most of it comes from domestic and industrial wastes discharged
at Adams (chemical, paper, tanning and textiles). Most of the
river is suitable only for transportation of sewage (Class D), and the
pollution conflicts with recreational uses in Massachusetts, Ver-
mont and New York, where it enters the Hudson River. A proposed
future classification would raise the quality of water for recreational
and industrial purposes.
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Chapter XI. Ground Water.

Sub-surface, or ground water, which is found in wells and springs,
is the State’s most promising new source of fresh, unpolluted water.
Most of our water comes from surface bodies of water, only about
10 per cent from ground water. Ground water resources in at
least some sections of Massachusetts are believed adequate to re-
lieve demands on certain surface supplies.

No state-wide survey of the State’s ground water potential has
ever been made. Little is known of the extent and nature of this
resource in the Commonwealth. However, a reconnaissance of
ground water in western Massachusetts was recently completed,
and a similar survey of southeastern Massachusetts will be avail-
able soon. Surveys of ground-water resources in northeastern
Massachusetts are now under way.

A determination of our state-wide ground-water resources would
include analyses of the types of water common to different areas.
Ground water may be “hard” in some regions, and may require
the removal of such minerals as iron, manganese and calcium for
certain uses.

Ground water information, which is lacking in Massachusetts,
has been available for many years in Germany and in several of our
States. Much ground-water knowledge will be necessary for ade-
quate water resources planning in the Commonwealth.

The Need for Ground Water.

Exploitation of our ground-water resources, when possible, would
be welcomed in many areas as an immediate, relatively reliable
source of generally unpolluted water, and as a stand-by reserve to
relieve possible surface shortages. In the State at large it might
permit the release for recreational purposes of areas now needed
for watersheds and reservoirs.

Public systems of domestic water supply now take an estimated
75 million gallons of ground water a day; industrial and commercial
users, another 60 million gallons a day; and agricultural irrigation,
6 million gallons per year. These demands upon ground water will
increase locally; requirements for irrigation, alone, are expected to
double in the next ten years. Air conditioning is a heavy new user
of ground water.
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A report was published by the Legislature in 1951,* based upon a
study by the Department of Public Health of the ground-water
supply, its use and protection with the Commonwealth (under
Resolves of 1950, c. 41). It showed that by 1951, 111 municipalities
in the State obtained water wholly from the surface, 118 entirely
from ground sources, and 39 were supplied from both surface and
ground sources. In the 35 years prior to 1951, the use of ground
water for public water supplies in Massachusetts rose from some 21
million gallons per day to some 75 million gallons. It was estimated
that some 830,000 persons, or about 18 per cent of the population
of the State lived in areas served by public water drawn from ground
sources.

Ground water for public supply currently is relied upon largely
by municipalities with smaller water districts. An exception is the
city of Lowell, in the Merrimack River Valley, which pumps out
about 9 million gallons of ground water a day.

The Future for Ground Water.
Supplies of ground water, whatever they may be, are no more in-

exhaustible than any other kind of water resource. Increased
demands will, of course, lower the ground-water table unless the
rate of replenishment is equal to the rate of withdrawals. Again,
ground-water resources often are interdependent in a given area,
with the possibility that heavy demands at one point can reduce
supplies for other users.

Regulations for the allocation of ground waters to the most ap-
ecome necessary for the Common
id of organizing collective ground
lishment of the public district,*1

propriate and proper use may I
wealth as a whole. One met Ik
water management is by estalI

1) Organizing ground-water man-
which deals with special rather

which can decide such issues
agement through a local agent
than general problems; (2) obta
geographic localities; (3) situat
tablishing district boundaries;

ling management flexibility among
Ms of conflicting interests; (4) es-
(s) method of project repayment,
m for organization of local ground-
'alifornia has public districts with

Texas provides enabling legislati
water management districts. C

n Land Economics, University of Wisconsin, Augu;

A

* House Do<

f the public diA
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court reference procedure employed to ration in accordance with
safe yield.

Stephen C. Smith of the Department of Agricultural Economics,
University of California, discusses the question in these terms:
Ground water has been developed by individual users in an unco-
ordinated fashion with respect to each other. It has been physically
and economically accessible only to the individual overlying user.
Increasing depth of water and increasing costs of water has centered
attention on the need for co-ordination. Other factors, such as salt
water intrusion, wasting of water through rejected recharge, need
for storage for future use, present problems both legal and economic
that call for group action to execute an effective program.*

• Op. cit.
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Chapter XII. Management Programs in Massachusetts and Other States.

Basic Planning of Water Resources Development in
Massachuset

Until 1956, no single state agency existed whose sole concern was
the conservation and development of Massachusetts’ water re-
sources. With various “water” activities assigned to different
state agencies, it was a natural development that resultant programs
often were either in competition or conflict with one another. Lack
of co-ordination and inadequate exchange of information created a
serious obstacle to the best methods of water development and
conservation. The absence of proper review, inspection and co-
ordination of the Commonwealth’s efforts in this area accentuates
the great need for a thorough investigation of the State’s water
resources.

The responsibility of formulating basic plans for developing our
water resources formerly lay with the State Planning Board. The
Division of Planning of the Department of Commerce assumed this
task in 1953, but recent legislation has placed this responsibility
with a new agency concerned wholly with the water resources of
Massachusetts. Thus chapter 620, Acts of 1956, amended chap-
ter 21 of the General Laws to establish a Division of Water Resources
within the Department of Natural Resources, but under the control
of the Water Resources Commission.

The Water Resources Commission is composed of the commis-
sioners of six state agencies and three public members. The six
state agencies are the Departments of Natural Resources, Com-
merce, Agriculture, Public Health, Public Works and the Metro-
politan District Commission, each of which is concerned with some
major phase of conservation, development, utilization, control or
disposal of fresh water and water supply. The public members
represent different types of water use. The Commissioner of Natu-
ral Resources is the chairman of the Water Resources Commission.
His department is charged with the general care of oversight of the
State’s natural resources and investigation and research relative
thereto, as well as the recommendation and carrying out of measures
for the protection, conservation, control, use, increase and develop-
ment thereof. The term “natural resources” is defined as including
lakes, ponds, streams, underground and surface waters.
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1 he duties of the Massachusetts Commission include consulta-
tion on watersheds, water systems, storage basins, underground
and surface water, the study of water needs and resources for con-
servation and flood prevention, recommendation of legislation to
provide a basic water policy for the State in consideration of the
needs of agriculture, industry, domestic consumption, flood preven-
tion, recreation, wildlife and conservation, co-ordination between
departments of the State and co-operation with agencies of the
federal government and other States for water conservation and
flood prevention programs, and supervision over programs within
the State under the Watershed Protection and Flood Prevention
Act (P.L. 566-83rd Congress, 2nd Session).

Giving improved status to the Water Resources Commission with
the Water Resources Division as a staff arm within the Department
of Natural Resources, is a forward step in correcting the inade-
quacies of the past. The new agency may not solve all of the water
problems that it must study, but it surely will help to clarify pur-
poses and jurisdiction and to simplify procedure.

Programs in Other States
Broad state legislative programs to meet water problems have in

recent years almost always waited on the reports of special study
groups or commissions. Legislatures of more than half the States
have within the past four years created special water study com-
missions to provide information. Most of the commissions have
been similar in function to that of the Massachusetts group.

In general, the water resources commissions have recommended
simplification and centralization of existing organizations for such
advantages as the elimination of duplication and most effective
grouping of functions and co-ordination. Proposals fall under three
major classifications:* (1) those for an integrated planning and/or
operating water agency with independent status; (2) consolidation
of major water functions in a division within a department of natural
resources; (3) a co-ordinating board or council, without consolida-
tion of the separate resource agencies. Basic changes in water law

Water Resources, Partial Report of the Coii,/ love
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often were advocated. Policies suggested to achieve objectives are
necessarily -varied in the different States according to the adequacy
of existing administrative machinery, and physical, social and poli-
tical factors.

A comprehensive water agency with responsibility for state-wide
water use and control has been recommended by water resources
commissions in Kansas, Oregon and California. In Kansas, legis-
lation in 1955 created a Water Resources Board, which, however,
was only given planning and co ordinating duties, leaving unchanged
the status of an existing Division of Water Resources and other
agencies. In Oregon, legislation has followed commission recom-
mendations substantially for a state-wide water development and
conservation policy. In California, legislation in 1956 established
a Department of Water Resources which integrated activities
among nine agencies with primary concern for water along with
thirteen agencies with secondary water functions and eight boards
with divided policy-making authority.

Study commissions in a few States, including New Hampshire,
Rhode Island and Colorado, have suggested the establishment of
co-ordinating bodies comprising the heads of the various inde-
pendent departments, boards and commissions concerned with
water problems instead of changing these agencies. Thus, the
Water Resources Co-ordinating Board recently created by legisla-
tion in Rhode Island is charged with reviewing programs and
studies of state agencies relating to conservation and development
of water resources, and with the stimulation of long-range planning
of the distribution of water resources in co-operation with state
and local officials.

New administrative agencies to handle a change from the ri-
parian to the appropriation doctrine of water rights have been pro-
posed by study commissions in certain southern States.* An act
of 1956 in Mississippi established an appropriation water system
and a Board of Water Commissioners to administer water rights.
A similar board was recommended in South Carolina to administer
a proposed appropriation rights system in that State, and a staff
report to the Water Policy Commission in Tennessee advocated a

Already 50 per cent of the States have boards or divi; form of control Tin;

rights. (See Table IV, Major State Water Agencies, State f Water P Partial Report,Admii
Council of State Governments, December, 195(
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gradual change to some form of appropriation doctrine in areas
where water shortages are expected.

Several state commission reports recommended consolidation of
water agencies in a department of natural resources, but disagreed
as to the advisability of including such related aspects of water
resource management as pollution control, soil conservation, water
power and fish and game protection. The Arizona Report on
General State Organization, by the Special Legislative Committee
on State Operations, proposed integration of all natural resource
planning and development in a new department of natural re-
sources. Within the Department a Division of Water would have
had general supervision of all waters of the State, including ad-
ministration of water rights, control of reservoir and dam con-
struction, direction of the soil conservation program, co-ordination
of flood control activities, research in water development and man-
agement, and control of water power.

In Minnesota, a report of the Legislative Interim Commission
on Water Conservation, Drainage and Flood Control recommended
expansion of the existing Division of Waters into a central water
agency to administer all water activities. A separate board would
be established to decide application of water policy and to unify
governmental effort in related fields.

In Pennsylvania, a State Government Survey Committee Report
advocated a Conservation Commission to consolidate the Depart-
ment of Forests and Waters and the Fish and Game Commission.
A new department of waters under this Commission would include
bureaus of water resources, flood control, dams and encroachments
and hydrography.

Consolidation of natural resource agencies and some limited re-
alignment have been proposed in the eleven following States’ re-
ports: Connecticut, Florida, Illinois, Indiana, Maine, Maryland,
Massachusetts, Nebraska, New Jersey, South Dakota and Virginia.

Some type of water resources study has been undertaken by al-
most all of the States in recent years in attempts to provide a
foundation on which to base sound policy.
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Chapter XIII. Problems Ahead.

Long Range View.
This report indicates that a general scarcity of water in Massa-

chusetts is a problem of the future, although there may occur
shortages in certain local or regional areas from time to time. At
this time there seems to be no necessity to consider a wholesale
revision of the legal doctrine of riparian rights, under which a high
development of state water resources has been attained.

Future change of the underlying legal structure to the so-called
prior appropriation doctrine in use in the drier States of the nation
would tighten up the present control over uses of water. In par-
ticular, such tightened control would conserve in reservoirs much
of the water now flowing to the sea during periods of high water.
But that legal shift may engender as many difficulties as it resolves.
Before a complete changeover occurs in the distant future, an in-
between compromise may prove preferable.

Such a compromise to increase the use made of the water re-
sources of the Commonwealth might include: (a) revision of the
rules of prescriptive rights (attaching to actual use of water rights
over lengthy periods) and of the watershed limitation rule as to
riparian land; ( b ) clarification of the term “watershed,” and of
the status of diffused surface waters; (c) a declaration that the
hydrologic cycle, which underlines the interdependence of all water,
should be taken into account by the courts to the end that one
rule of law is applicable to both ground waters and surface waters;
(d) a legislative indication of the criteria for determining the
“reasonable” use of water; and (e) similar legislative clarification
of other relevant factors.

Present Program.

Under the above circumstances present legislative action might
well stress the collection of information essential to a rational
judgment as to what water rights are and what water law should
contain. Fortunately the recent establishment of the Water Re-
sources Commission has already moved in this direction. Through
this new agency the General Court has begun the assembling of all
available scientific data relative to water supply and water con-
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sumption. Beyond question this arrangement will not only cause
data to be gathered, but will stimulate the development of methods
for evaluating the increased information. More generally, the
program will build up the backlog of experience and skill needed
to deal with the detailed and complex water problems involved.

Two facets of these water problems will probably require early
attention of this new group:

(1) Of pressing importance is an early legislative decision as to
the feasibility of conservancy districts for the storage of flood
waters, for the provision of water for irrigation, and for the trans-
portation of water from watershed areas of large supply to those
of scarce supply. In this connection special legislation might be
considered which would encourage the organization and co-opera-
tion of local municipal units on a regional basis to provide a more
rational approach than is now provided by existing political bound-
aries. In addition, scientific surveys may demonstrate the need for
a system of permits to control excessive diversion of ground and
surface waters

(2) To the extent that certain watersheds and regions within the
Commonwealth face imminent shortages, an administrative system
of allocation and distribution of water may become necessary.
Legislation of the type of the old Mill Acts would be helpful in
fostering investment needed for the structures to accomplish that
end.

A common-law system of water rights, with the courts given the
primary responsibility for reconciling disputes, is at times variable
with the necessities created by water shortage over considerable
areas and populations. In such cases, the General Court should
consider limiting proposed changes in the existing riparian system
to those areas of the Commonwealth where the competition for
water supplies becomes intense, leaving the present riparian system
to continue as heretofore in the remainder of the State
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Footnotes to Report

1. A number of distinct, though interrelated, problem areas underly the
water resource question. Some, like navigation on inland waterways, have not
figured prominently, if at all, in this discussion, but the commercial importance of
water traffic, at least in some areas like the Hudson and Connecticut River Valleys,
necessitates consideration of problems in this field in any general survey of water
resources. Questions concerning the development of sources of hydroelectric power,
on the other hand, have been much discussed, usually in company with considera-
tion of the closely connected fields of flood control, watershed management and soil
conservation.

2. With at least one notable and quite unique exception to be discussed below
at notes 120 and 121 infra.

3. E.g., Weston v. Alden, 8 Mass. 136 (1811)
4. Tourtellot v. Phelps, 70 Mass. (4 Gray) 370 (1856).
5. McGivern v. Cam, 272 Mass. 573, 172 N. E. 787 (1930).
6. Thurben v. Matin, 68 Mass. (2 Gray) 39 (1854).
7. See Hatch v. Dwight, 17 Mass. 289 (1821) (dictum).
8. Amory v. Commonwealth, 321 Mass. 240, 72 N. E. 2d 549 (1947); New

England Cotton Yarn Co. v. Laurels Lake Mills, 190 Mass. 48, 76 N. E. 231 (1906).
In this case, the grantee’s rights, within the scope of his grantor’s power to con-

vey, are measuredby the terms of the grant rather than by the otherwise applicable
common-law rules. Holyoke Water Power Co. v. Whiting & Co., 276 Mass. 528
(1931); Fourtellot v. Phelps, 70 Mass. (4 Gray), 370 (1855). An agreement re-
apportioning right to use among several parties thereto will be enforced. Bardurell
v. Ames, 39 Mass. (22 Pick.) 333 (1839).

The issue is generally one of construction, whether a description in terms of a
particular mill was intended to limit the right to use for that mill, or to a mill for
the same specific purpose, or merely to indicate the quantitative content of the
right. The latter construction is preferred. Bliss v. Rice, 34 Mass. (17 Pick.)
23 (1835). Compare, also, Holyoke Water Power Co. v. American Writing Paper
Co., 17 F. Supp. 895 (D. Mass. 1936), affirmed, 94 F. 2d 933 (Ist Cir. 1938), cert,
denied, 304 U, S. 574 (1938) with Holyoke Water Power Co. v. American Writing
Power Co., 90 F. 2d 609 (Ist Cir. 1937) vacating 17 F. Supp. 879 (D. Mass. 1936).

Joint or common tenants may have their interest partitioned in the same manner
as if it were an interest in land, Mass. Laws, Ann. c. 241, § 36 (1956), and so too
may owners riparian to the same natural stream. Ibid. § 37.

9. Corse, v. Dexter, 202 Mass. 31, 88 N. E. 332 (1909); see Merrifield v. Lom-
bard, 95 Mass. (13 Allen) 76 (1866) (dictum).

10. WMtney v. Wheeler Cotton Mills, 151 Mass. 396, 24 N. E. 774, 7L. R. A.
613 11890).

Appendix A.
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11. See Amory v. Commonwealth, 321 Mass. 240, 72 N. E. 2d 549 174 A. L. R.
370 (1947); Stratton v. Mt. Hermon Boys’ School, 216 Mass. 83, 103 N. E. 87,
49 L. R. A. (N. S.) 57 (1913)

12. To be entirely accurate the statement in the text should be qualified by
one fairly insignificant exception: where the purpose is solely and maliciously to
injure another, the purpose is unreasonable. Taft v. Bridgeton Worsted Co., 237
Mass. 385, 130N. E. 48, 13 A. L. R. 928 (1921); Tillson v. Cranebrooks, 251 Mas:
337, 146 N. E. 671 (1925) semble

13. Elliot v. Fitchburg R.R., 64 Mass. (10 Cush.) 191 (1852)
14. The Elliot case, supra, comes as close as does any case to discussing this

question, since the purpose there, water supply for locomotives, was non-riparian.
The view of this case seems to be that any use is reasonable which does not violate
statutory law

15. Smith v. Agawam Canal, 84 Mass. (2 Allen), 355 (1861); Gould v. Boston
Duck, 79 Mass. (13 Gray), 442 (1859); Thurber v. Martin, 68 Mass. (2 Gray),
39 (1854).

16. Stimson v. Brookline, 197 Mass. 568, 83 N. E. 893, 16 L. R. A. (N. S.) 280
(1908)

17. This conclusion seems irrefutable, but is not supported by the language of
the cases. Where the issue has been the riparian’s right to abstract water to deal
with it as a commodity the courts have decided against the existence of theright,
Lynnfield v. Peabody, 219 Mass. 322, 106 N. E. 977 (1914); Maulton v. Newbury-
port Water Co., 137 Mass. 163 (1884). In no case, however, did the riparian
occupy the position posited in the text.

18. Hinckley v. Nickerson, 117 Mass. 213 (1875)
19. See Corse v. Dexter, 202 Mass. 31, 88 N. E. 332 (1909); Drake v. Hamilton

Woolen Co., 99 Mass. 574 (1868); Cary v. Daniels, 49 Mass. (8 Mete.) 466 (1844).
20. See Mason v. Whitney, 193 Mass. 152, 78 N. E. 881, 7L.R. A. (N. S.) 289

(1906); cf. Merrifield v. Worcester, 110 Mass. 216 (1872).
21. Compare Lyman v. Commissioners on Fisheries, 211 Mass. 10, 97 N. E.

66 (1912), with Haskins v. Haskins, 75 Mass. (9 Gray), 390 (1857). McNamara v.
Taft, 196 Mass. 597, 83 N. E. 310, 13 L. R. A. (N. S.) 1044 (1908); Parker v. Ameri-
can Woolen Co., 195 Mass. 591, 81 N. E. 468, 10 L. R. A. (N. S.) 584 (1907).

22. Colburn v. Richards, 13 Mass. 420 (1816); Cork v. Hull, 20 Mass. (3 Pick.)
269 (1825).

23. Parker v. American Woolen Co., 195 Mass. 591, 81 N. E. 468, 10 L. R. A.
(N. S.) 584 (1907). See MacNamara v. Taft, 196 Mass. 597, 83 N. E. 310, 13
L. R. A. (N. S.) 1044 (1908), where the record (Trial Judge’s report) on appeal
contained the following finding “if material:” plaintiff’s farm was valued at about
SI,000; she kept three cows and cultivated part; defendant’s mill, worth about
540,000 produced §200,000 worth of goods annually and employed about sixty
persons. No reference is made to these facts in the upper court’s opinion.

24. Parker v. American Woolen Co., 195 Mass. 591, 81 N. E. 468, 10 L. R. A.
N. S.) 584 (1907).

25. See, e.g., Manning v. Woodlawn Cemetery, 245 Mass. 250 (1923), and 249
Mass, 281 (1924). The cemetery had constructed an expensive system of drains
which discharged on to Manning’s property. Manning having recovered damages
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was apparently trying to force the cemetery to pay an exorbitant amount for an
easement, and backing up its demand with a suit (successful) for an injunction.

26. For example, in Drake v. Hamilton Woolen Co., 99 Mass. 574 (1868), the
court conceded that its view might permit some injury to be inflicted on the plain-
tiff, but justified its interpretation of the rights of riparian proprietors as “tending
to promote interests of the public because it enables owners of waterpower, property
of great value to the public, to avail themselves of it to utmost extent which is
reasonable.” Id. at 580. See also Tourtellot v. Phelps, 70 Mass. (4 Gray), 370
(1855).

27. MacNamara v. Taft, 196 Mass. 597, 83 N. E. 310, 13 L. R. A. (N. S.) 1044
(1908), is interesting in this connection.

Defendant operated a textilemill pro
In the process of manufacture certain
Plaintiff obtained, not merely damage,
water was so polluted that her three c

/iding employment for about sixty persons,
chemicals were discharged into the water,
but an injunction on the ground that the
iws refused to drink it. The court did not

public interest in the dispute. The courteven mention these facts or anv
did note, perhaps significantly, that the defendant had not made out a case of
pollution necessarily resulting from a “reasonable use” (here apparently used in the
sense of “lawful and beneficial”), though possibly one of convenience and profit.
Compare, on this point, Sturtevant v. Ford, 280 Mass. 303, 182 N. E. 560 (1932).
Plaintiff Sturtevant was apparently something of an esthete, and to gratify himself
had created a country residence having as a central feature the brook in question.
Defendant was “engaged in a development of semi-philanthropic nature of public
interest and benefit;” he had acquired an historic inn and large grounds which
served cultural and educational ends. While an injunction issued in this case, also
the court’s statement of the facts, indicates an awareness of the public interest
which seems lacking in the MacNamara opinion. It should be noted, moreover,
that the appellate court in Sturtevant modified the decree of the lower court so as
to apply to only one of defendant’s several reservoirs and that that particular
reservoir was used only for storage and had a high percentage of leakage into an

Ijoining watershed
28. MacNamara v. Taft, 196 Mass. 597, 83 N. E. 310, L. R. A. (N. S.) 1044

(1908); Neuhall v. Ireson, 62 Mass. (8 Cush.), 595 (1851).
29. 64 Mass. (19 Cush.) 191 (1852).

30. 216 Mass. 83, 103 N. E. 87, 49 L. R. A. (N. S.) 57 (19
be maintained though damage is merely
diversion. Ware v. Allen, 140 Mass. 513,
121 Mass. 286 (1876); Howall v. Lincoln,
Clark, 142 Mass. 436, 441, 8 N. E. 335,

31. It has been held that actions may
nominal where there has been a wrongful
SN. E. 629 (1886); Lund v. New Bedford,
77 Mass. (11 Gray), 434 (1858); Peck v.
(1886).

Ie the watershed is unreasonable in any
n of any quantity of water by means of
istitute some “damage” in the sense that

32. On the assumption that use outsi
situation, it seems clear that the diversic
permanent piping for such a use would co:
legal injury occurs without regard to actual damage. See text at note 52 infra.

33. This is pointed out by Prof. R. R. B. Powell in Cases and Materials on Real
Property 423 (2d Ed. 1943).

34. Sturtevant v. Ford, 280 Mass. 303, 182 N. E. 560 (1932)
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35. A navigable stream is one in which the tide ebbs and flows and which is in
fact capable of being navigated to any useful purpose. Commonwealth v. Inhabi-
tants of Charlestown, 18 Mass. (1 Pick.), 180, 11 Am. Dec. 161 (1822); Bronsnan v.
Gage, 240 Mass. 113, 133 N. E. 622 (1921). Travel for pleasure is in this context,

useful purpose. Attorney General v. Woods, 108 Mass. 436 (1871).
36. Home for Aged Women v. Commonwealth, 202 Mass. 422, 89 N. E. 124,

L. R. A. (N. S.) 79 (1909).

37. The State’s interest in navigation is clearly paramount, and it has been
suggested its interest in any useful purpose also prevails in case of conflict. See
Home for Aged Women v. Commonwealth, 202 Mass. 422, 434, 89 N. E. 124, 24
L. R. A. (N. S.) 79 (1909).

38. Commonwealth v. Charlestown, 18 Mass. (1 Pick.) 180, 11 Am. Dec. 161
(1822).

Another consequence is that the right to gather ice and to fish in front of his
premises is a common right rather than an exclusive one. Brosnan v. Gage, 240
Mass. 113, 133 N. E. 622 (1921).

39. Attorney General v. Woods, 108 Mass. 436 (1871).
40. Lawrence v. Fairhaven, 71 Mass. (5 Gray), 110 (1855)
41. See page 37 re Shelburne Falls
42. Springfield v. Harris, 86 Mass. (4 Allen), 494 (1862).
43. Anthony v. Lapham, 22 Mass. (5 Pick.), 175 (1827). Cf. McNamara v.

Taft, 196 Mass. 597, 83 N. E. 310, 13 L. R. A. (N. S.) 1044 (1908). Cf. Lyman v.
Commissioners on Fisheries, 211 Mass. 10, 97 N. E. 66 (1912).

44. Elliot v. Fitchburg R.R., 64 Mass. (10 Cush.), 191 (1852).
45. Weston v. Alden, 8 Mass. 136 (1811); Peck v. Clark, 142 Mass. 436, BN. L.

335 (1886). Merrifield v. Worcester, 110 Mass. 216 (1872).
46. See text discussion following note 59 infra.
47. The use need not be continuous, but there must be something more than

sporadic use from time to time. New England Mica Co. v. Waltham Factories,
301 Mass. 56, 16 N. E. 2d 81 (1938); Pierce v. Travers, 97 Mass. 306 (1867).

48. Slater v. Gunn, 170 Mass. 509, 49 N. E. 1017, 41 L. R. A. 268 (1898); John-
son v. Jordan, 43 Mass. (2 Mete.) 234 (1841); Sumner v. Tiliston, 24 Mass. (7 Pick.),
198 (1828).
X 170

49. Pierce v. Travers, 97 Mass. 306 (1867); Billiar Mfg. Co. v. Neponset Mfg.
Co., 33 Mass. (16 Pick.) 216 (1834).

50. Since the use must be adverse, no easement is created by an owner’s use
of one part of his land for the benefit of another. Macomber v. Gregory, 108 Mass.
219 (1871); Jasper v. Worcester Spinning & Finishing Co., 318 Mass. 752 (1945),
while adopting this view, held that on the severance of either part an easement
would be implied if there was nothing to the contrary in the deed or circumstances
of this transaction.

51. Cf. Fortier v. H. P. Hood & Sons, Inc., 307 Mass. 292, 30 N. E. 2d 253
(1940).

The extent of the right thus acquired is measured by actual adverse use. Id. at
299. “Where the claim is based on a dam, the measure is the efficient height of
the dam in its ordinary action and operation.” New Eng. Mica Co. v. Waltham
Factories, 301 Mass. 56, 16 N. E. 2d 81 (1938).
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In addition to enlarging the quantum of his water rights by prescription, the
riparian may, by acquiring a prescriptive right in the land of a neighboring riparian,
exercise those rights more advantageously to himself, Bliss v. Rice, 34 Mass.
(17 Pick.) 23 (1835), for permission, or a right by prescription, is necessary should
a riparian desire for any reason to divert from some point on his neighbor’s land
rather than his own. See e.g., Boston & Me. R.R. v. Hunt, 210 Mass. 128 (1911).

52. Peck v. Clark, 142 Mass. 436, 441, BN. E. 335 (1886).

53. Weston v. Alden, 8 Mass. 136 (1811)
54. Id at pp. 136-137.
55. Colburn v. Richards, 13 Mass. 420 (1816)
56. Id. at p. 422.
57. Cook v. Hull, 20 Mass. (3 Pick.) 269 (1825).

58. Id. at p. 270
59. 68 Mass. (2 Gray), 394 (1854).
60. E.g., the Great Pond Ordinance
61. Lynnfield v. Peabody, 219 Mass

see text at note 62 infra.
322, 106 N. E. 977 (1914). If the pond is
he surrounding land is owned by a single
ite property.
■er, 147 Mass. 548, 18N. E. 465, 1 L. R. A.

not the source of a stream, and all of the si
person, he may deal with it as his absolute p

See also Wattupa Reservoir v. Fall River,
466 (1888) (dictum).

62. Colony Ordinance of 1641-47 (Anc Chart. 148'

ponds; it authorized persons to “pass
property for that end, as they trespas;
Slater v. Gunn, 170 Mass. 509, 49 N. E
this provision was adapted to conditio

and repass on foot through any man’s
not upon any man’s com or meadow.”
1017, 41 L. R. A. 268 (1898), states that

s no longer prevailing, public means of

63. See also text at notes 120 and 121 infra.
64. Sprague v. Minon, 195 Mass. 581 (1907). See Slater v. Gunn, 170 Mass.

509, 49 N. E. 1017, 41 L. R. A. 268 (1898); West Roxbury v. Stoddard, 89 Mass.
(7 Allen), 158 (1863).

65. Sprague v. Minon, supra n. 64.
66. Slater o. Gunn, 170 Mass. 509, 49 N. E. 1017, 41 L. R. A. 268 (1898);

Wattupa Reservoir v. Fall River, 147 Mass. 548, 18 N. E. 465, 1 L. R. A. 466
(1888).

67. This value is not, however, property in the constitutional sense. Cf. Home
for Aged Women v. Commonwealth, 202 Mass. 422, 89 N. E. 124, 24 L. R. A.
(N. S.) 79 (1909). A statutory procedure, on petition of 10 citizens, is provided for
the acquisition of a public way to make a great pond accessible. 3 Mass. Laws
Ann. c. 91, S 18.

In 1647 the Ordinance was amended to provide for public access to the great

access having multiplied and land having become more valuable. That case,
therefore, permitted a verdict based on trespass to stand, though leaving open the
possibility that the Ordinance still has vit Jity as to fishermen and hunters

68. E.g. Sprague v. Minon, 195 Mass.
River, 147 Mass. 548, 18N. E. 465, 1 L. R.
139 Mass. 155 (1885). The exclusion nee
take the form of an exclusive grant to one
duct Co., 11l Mass. 27 (18721.

581 (1907); Watuppa Reservoir v. Fall
A. 466; Para Rubber Shoe Co. v. Boston,

1 not apply to the entire public; it may
person. Fay v. Salem & Danbers Aque-
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If the water is neither a great pond nor a navigable stream, the owner of abutting
land must be compensated for any use of which he is deprived by government
unless the deprivation is necessary to abate a declared public nuisance; see Stevens
v. Worcester, 219 Mass. 128, 106 N. E. 587 (1914) or other exercise of the police
power, Sprague v. Minon, 195 Mass. 581, 81 N. E. 284 (1907). The distinction is

morally phrased in terms of sovereign versus police power, the latter being definec
acts to protect the public health and safety. Id

The owner littoral to a great pond may recover for injuries sustained by reason
of the acts of an individual, provided he can establish special damage. Potter v.
Halve, 141 Mass. 357, 6 N. E. 233 (1886). Absent such special damage, the sole
remedy is by indictment. West Roxbury v. Stoddard, 89 Mass. (7 Allen), 158
(1863).

69. 147 Mass. 548, 18N. E. 465, IL.R. A. 466, reargued on original ar
facts, 154 Mass. 305 (1891).

70. More often, however, the Legislature voluntarily undertakes to compen-
sate those economically, if not legally, injured. See e.g., Dodge v. Rockport, 199
Mass. 274 (1908).

71. Di Nardo v. De Vidio, 312 Mass. 398, 45 N. E., 2d 269 (1943).
72. Fitzgerald v. Fortier, 292 Mass. 268, 198 N. E. 167 (1936); Dodge v. Rock-

port, 199 Mass. 274 (1908).
73. Stimson v. Inhabitants of Brookline, 197 Mass. 568, 83 N. E. 893, 16 L. R.

A. (N. S.) 280 (1908); Clinton Gaslight Co. v. Fuller, 170 Mass. 82, 48 N. E. 1024
(1898). In the Stimson case, both ends of the artificial ditch connected with the
Charles River and apparently carried a substantial part of the flow of that river.

74. 197 Mass. 568, 83 N. E. 893, 16 L. R. A. (N. S.) 280 (1908)

75. The court also stated the jury might find the ditch was, in legal contem-
plation, natural “if the flow of water ... for many years was such as would
constitute it a natural water course ... if the flow had begun without artificial
aid . .

.” at 571
Bank, 169 Mass. 361, 47 N. E. 1018
subject to an easement for the flow of

76. Babbitt v. Safety Fund National
(1897). The defendant Bank’s estate was
the raceway of a mill. The raceway became obstructed causing the water to back
up and flooded the cellar of plaintiff, whose property lay alongside the raceway.
Plaintiff was not privy to the agreement, and it is very doubtful whether, on the
facts of this case, he would have succeeded had he asserted a different claim,
e.g., a right to use the flow.

Babbitt v. Safety Fund National Bank, supr
78. See text at notes 3el seq., supra for judicial definition of watercourse.
79. Yaskill v. Thibault, 273 Mass. 266, 173 N. E. 504 (1930).
80. Ashley v. Wolcott, 65 Mass. (11 Cush.) 192 (1853); Inhabitants of the Town

of Holliston v. Holliston Water Co., 306 Mass. 17, 27 N. E. 2d, 194 (1940).
81. Yaskill v. Thibault, 273 Mass. 266, 173 N. E. 504 (1930): Ashley v. Wolcott,

65 Mass. (11 Cush.), 192 (1853

82. Yaskill v. Thibault, supra, n. 81 (during dry season, three to six months
each year, no water flows); Peck v. Clark, 142 Mass. 436, 8 N. E. 335 (1886).

'Stream was short, disappearing from time to time, and three inches wide at its
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widest); Luther v. Winnisimmett, 63 Mass. (9 Cush.), 171 (1851). But cf. Nealley
v. Town of Bradford, 1-45 Mass. 561, 14 N. E. 652 (1888) stream entirely within
highway treated as surface water.

83. Fitzgerald v. Fortier, 292 Mass. 268, 198 N. E. 167 (192
84. Macomber v. Godfrey, 108 Mass. 219 (1871); Yaskill v. Thibault, supra

n. 79; Fitzgerald v. Fortier, supra, n. 83.
85. Macomber v. Godfrey, supra, n. 84
86. Dickinson v. Worcester, 89 Mass. (7 Allen), 19 (18f

87. Ashley v. Wolcott, 65 Mass. (11 Cush.), 192 (18.

88. Fitzgerald v. Fortier, supra, n. 83, is not inconsistent with this thesis. The
injunction issuing upon the finding that the water in question was a watercourse
did restrain defendant in his use of his land. Plaintiff’s conflicting use, however,
also pertained to land.

A bias in favor of the development of land may serve also to explain the court’s
refusal to hold that the corruption of a stream by a surface drainage system was a
legal injury. Bainard v. Newton, 154 Mass. 255, 27 N. E. 995 (1891). See also
Middlesex Co. v. McCue, 149 Mass. 103, 21 N. E. 230, 14 Am. St. Rep. 402 (1889),
which upheld a landowner’s right to cultivate his soil, though the manner in which
it was done changed its character and caused it to fill the plaintiff’s mill pond.

On the other hand, the mill act favors water development over that of land.
See notes 124 and 125 infra.

89. Mahoney v. Barrows, 240 Mass. 378, 134 N. E. 246 (1922); Macomber v.
Godfrey, 108 Mass. 219 (1871).

90. Maddock v. Springfield, 281 Mass. 103 (1932), defendant’s land originally
was lower than plaintiff’s. After defendant filled his land, water accumulated on
the back of his lot, formed a small ice-skating rink in the winter, and in the spring
melted, and, to plaintiff’s damage, flowed on to his property. In this sort of situa-
tion, plaintiff’s remedy is to erect an obstruction to the entrance of the water.

91. Dickinson v. Worcester, 89 Mass. (7 Allen), 10 (1863).
92. Compare Bainard v. City of Newton, 154 Mass. 255, 27 N. E. 995 (1891),

and Maddock v. Springfield, supra n. 90, with Mahoney v. Barrows, supra n. 89,
and Manning v. Woodlawn Cemetery Corp., 245 Mass. 250 (1923).

93. Mahoney v. Barrows, 240 Mass. 378 (1922).
94. E.g., Delcastro v. Norris, 261 Mass. 174, 158 N. E. 535 (1927); Manning

v. Woodlawn Cemetery Corp., supra n. 92; Smith v. Faxon, 156 Mass. 589 (1892).
95. Rylands v. Fletcher, L. R. 1 Ex. 265 (1866), aff’d L. R. 3H, L. 330 (1868),

followed in Maddock v. Springfield, supra, n. 92, appears to be law in Massachu-
setts.

96. Cf. discussion in note 31, supra.
97. Bainard v. Newton, 154 Mass. 255, 27 N. E. 995 (1891) semble; Jackman

v. Arlington Mills, 137 Mass. 277 (1884); Merrifield v. Worcester, 110 Mass. 216
(1872).

98. See Mahoney v. Barrow, 240 Mass. 378 (1922) (surface water collected and
appropriated to cultivation of cranberries).

99. Fitzgerald v. Fortier, 292 Mass. 268, 198 N. E. 167 (1936); Maddock v.
Springfield, 281 Mass. 103 (1932); Stimson v. Inhabitants of Brookline, 197
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Mass. 568, 83 N. E. 893, 16 L. R. A. (N. S.) 280 (1908); Ashley v. Wolcott, supra
n. 87.

100. This is discussed supra at note 88.
101. Compare Drake v. Hamilton Woolen Co., 99 Mass. 574 (1868), which

recognizes that artificial reservoirs become more important as clearing, cultivation
and drainage of marsh and swamp lands destroy natural ones, with Middlesex Co.
v. McCue, 149 Mass. 103, 21 N. E. 230, 14 Am. St. Rep. 402 (1889), which refuses
to enjoin cultivation changing the character of the soil and causing it to fill plain-
tiff’s artificial reservoir.

102. See notes 103-119 infra
103. Underground water, perhaps more often called simply ground water, has

generally been divided into (a) underground streams; i.e., waters flowing in definite
channels, and (6) percolating waters. (Water Resources Law 159, Vol. 3, U. S.
President’s Water Resources Policy Commission (1950)

104. The closest any case has come to attempting a definition is to define
“stream” in terms of a flow in an ascertainable direction between banks, and then
state that it and “percolating waters” are mutually exclusive. Town of Holliston
v. Holliston Water Co., 306 Mass. 17, 19-20; 27 N. E. 2d 194 (1940). It is not
even clear when water is underground water rather than surface water. The bor-
derline case is water held in the topsoil of swamps and marshes. The question can
only be academic at present, however, since the rules governing different surface
water appear to be the same as those applicable to underground water. Compare
Dickinson t’. City of Worcester, 89 Mass. (7 Allen), 19 (1863), with Wilson v. New
Bedford.

105. Proprietors of Mills on the Monatiquot River v. Braintree Water Supply
Co., 149 Mass. 478, 484 (1889).

See Town of Holliston v. Holliston Water Co., 306 Mass. 17, 27 N. E. 2d 194
(1940). This case held that an act of incorporation authorizing the taking of
springs and streams did not authorize the taking of property containing only p
colating waters. The taking was, of course, a purported exercise of the power of
eminent domain conferred by the act. It should be noted well at the outset that
the policy of Massachusetts is to strictly construe such acts. See Id. at 19. Hence
pronouncements of great precedential value for subsequent cases involving em-
inent domain have only limited applicability where the conflict is between private
interests, although the issue is otherwise the same.

106. At least this would appear to be the fair inference from the failure to dis-
tinguish between the two in citations of authority. See, e.q., Davis v. Spaulding,
157Mass. 431 (1892), involving percolating waters, which relies for precedent upon
Greenleaf v. Francis, 35 Mass. (18 Pick.) 117 (1836), involving spring water.

107. 35 Mass. (18 Pick.) 117 (1836).
108. 108Mass. 261 (1871).
109. Id. at 265. To the same effect see Owen v. Field. 102 Mass. 90 (1869)

It is interesting to speculate what would be the result of a conflict between a
riparian’s right to the natural flow diminished only by reasonable use and a land-
owner’s to draw up unlimited amounts of underground water.
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110, This is the familiar doctrine of the English landmark case, Rylands v
Fletcher,

This doctrine predicates liability, not on fault, but simply on the occurrence of
injury proximately caused by the bringing or accumulation of something upon the
defendant’s land, however reasonable such conduct may have been and however
great the precaution taken to avert injury. Of course, if the injury is one which
might have been prevented by the exercise of due care, the defendant is, a fortiori,
liable. Ball v. Nye, 99 Mass. 582, 97 Am. Dec. 56 (1868).

111. Davis v. Spaulding, 157 Mass. 431, 32 N. E. 650 (1892)
112. The results differed, judgment in the Davis case having been entered

against plaintiff, on the ground that he Jiad failed to state a cause of action. The
cases, however, are distinguishable. First, in the Davis case the matter accu-
mulated by defendant on his land did not escape on to the plaintiff’s property, and
it may be argued that such physical invasion was a material fact in the Wilson and
Rylands cases. Second the caveat sounded in note 105, supra, may be in point,
eminent domain having been involved in the Wilson case, but not in Davis v.
Spaulding. The absence of any mention of Wilson by the Davis court tends to
support the second hypothesis.

113. Davis v. Spaulding, supra, n. 111, at p. 437. Some doubt is thrown on
the soundness of the court’s reasoning by the facts of Greenleaf v. Francis, 35
Mass. (18 Pick.), 117 (1836). Defendant in that case was apparently able to lo-
cate his well so as to gratify his desire to injure the plaintiff by diverting to his
own well water which would otherwise have gone into the plaintiff’s well.

114. Davis v. Spaulding, supra; Greenleaf v. Francis, 35 Mass. (18 Pick.), 117
(1836); Owen v. Field, 102 Mass. 90 (1869).

115. Tinker v. Bessel, 213 Mass. 74 (1912); Hollingsworth & Yose Co. v. Fox-
borough Water Supply Co., 165 Mass. 186, 42 N. E. 574 (1896) (dictum).

116. The onW apparent exception to this general rule is presented by the facts
of Tinker v. Bessel, supra, n. 115, which, paradoxically, is the only holding on ad-
verse use of underground water. Defendant sought to interpose adverse use as a
defense to the plaintiff’s suit for an injunction. The common grantor of plaintiff
and defendant had conveyed to plaintiff certain land, and a spring located in land
which he subsequently conveyed to the defendant’s predecessors. Defendant
pleaded that for more than twenty years he had taken of the water, conveying
such amount as he needed to his premises via a subterranean pipe. These facts
were enough to establish title through adverse use, but only to the fraction of the
spring’s yield actually absorbed.

The language of the court, however, has sometimes appeared to imply that even
in the ordinary situation, prescriptive rights may be acquired b}' diversion and use
of underground water without more. Thus in Greenleaf v. Francis, supra, n. 113,
the court refused to find that plaintiff had by adverse use acquired an easement
in the spring under defendant’s land which had supplied her well. But the rea-
sons the court gave were: (1) plaintiff’s well had been dug only fourteen years
previously; (2) defendant had had no way of knowing that plaintiff’s source of
water was the spring under defendant’s land; and (3) defendant had not been
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injured by plaintiff’s use. See also Hollingsworth & Vose Co. v. Foxborough Water-
Supply Co., supra, n. 115.

117. Davis v. Spaulding, supra, n. 11
118. Gallerani v. United States, 41 Fed. Supp. 293 (1941). Only six cases

have been found which involve conflicting claims by parties both of whom were
seeking to use the underground water in question. Of course, another possible
explanation for the paucity of cases is that, unsatisfactory as the law may seem to
be, it works well enough so that no real effort has been made to get it changed,
and that there has in fact been extensive use of underground water sources.

119. See Thomas, cited on p. 31, this report
120. See text at note 62, supra.
121. Where a pond had been granted to a town, the town retained legal title

but it has been held that the rights of the public are not affected thereby. At
torney General v. Revere Copper Co., 152 Mass. 444, 25 N. E. 605 (1890).

122. Legislation relating to the use of stream current for power is said to have
originated with the provincial act, 13 Ann., passed in 1714 (Ancient Laws and
Charters, 404), cited in Elliot v. Fitchburg R.R., 64 Mass. (10 Cush.) 191 (1852).

123. Blackstone Mfg. Co. v. Blackstone, 200 Mass. 82, 85 N. E. 880,18 L. R. A.
(N. S.) 755 (1908).

124. Erection of mill and dam. A person may, as hereinafter provided, erect
and maintain a water mill and a dam to raise water for working it, upon and
across any stream not navigable. 4 Mass. Laws Ann., c. 253, §1 (1954).

Dam not to injure existing mill, etc. Such dam shall not be erected to the in-
jury of a mill lawfully existing above or below it on the same stream on which a
mill or mill dam has been lawfully erected and used, unless the right to maintain
a mill on last mentioned site has been lost by abandonment or otherwise; nor
shall a mill be erected or raised to the injury of any such mill site which has been
occupied as such by the owner thereof, if, within a reasonable time after com-
mencing and occupying, he completes and puts in operation a mill for the work-
ing of which the water of such stream is applied. . . . Id. at §2. See also §§ 4,19
and 20.

The right created is to build a dam on the same stream on which the mill itself
is located. Bates v. Weymouth Iron Co. 62 Mass. (8 Cush.), 548 (1851), 4 Mass.
Laws Ann., c. 253, § 1 (1954); cf. Patter v. Honses, 141 Mass. 357, 6 N. E. 233
(1886).

125. The proprietor’s sole remedy under the statutes for flowing on, or other in-
jury to, his land is to petition for damages. The jury will then assess past dam-
age (the proceeding may be instituted any time within three years after first
injury) and future damage, and, where put in issue, will determine the reasonable
height or heights for respondent’s dam. Petitioner has three months in which
to elect to make gross damages for all future injury or an annual compensation.
Mass. Laws Ann. c. 263, §§ 3, 4, 8, 9, 10, 11, 13 and 19 (1964), (Cum. Supp.).

An analogous provision is contained in 4 Mass. Laws, Ann. c. 252, § 15, which
provides as follows;
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Roads to Swamps and Quarrie
A. town or person owning low land, ponds, swam which on account of

adjacent lands belonging to other per Ms or occupied as a highway, cannot be
approached, worked, cultivated, draine 1 or used to advantage in the ordinary
manner . .

.
crossing such land or higi ay, may construct roads, drains, tunnel

and railways thereto, and when the com traction of such improvements is required
by public convenience and necessity, n y take the land of such other persons for
the location of such improvements as hereinafter provided.

Similar authorization is contained in 4 Mass. Laws Ann. o. 253, § 39, for the
and in § 41 for dams for ice ponds.erection of dams for cranberry cultivatio:

Statutory rights under the mill acts are expressly made subject to loss by aban-
donment, 4 Mass. Laws Am 1954); and the possibility has been rec-
ognized by those courts which have consic -red the question (see Hatch v. Dwight,

17 Mass. 289 (1821).) The statute d not, however, specify the acts which6

will constitute abandonment; the cour
vague terms as unequivocal manifestati intent. The implication that tl:
will not be quick to find abandonment by their refusal to find aban-
donment for such lengthy periods as n Leteen, Clinton Gaslight Co. v. Fuller,

even for 20 years,” Eddy v. Chase, 140170 Mass. 82, 48 N. E. 1024 (189

Mass. 471, 5 N. E. 306 (1886). This iud dal reluctance to find an abandonment
went even further in Hatch v. Dwight ivilege had not been

ig the site had fallen intexercised for a long time an-

the mill act is not r
the first to complete, but rather tl who first “appropriates” a site to be

th wat .ded he completes construction within
At first blush the mill acts mithereafter. (Ot

taking of property by the exer

in of the exercise of common
rights for common good. Blaokstone Mf Co. v. Blackstone, 200 Mass. 82, 85
N. E. 880, 18 L. R. A. (N. S.) 755 (1908' The constitutionality of the acts has
been sustained against attack in I Co. v. Ludlow Mfg. Co., 186 Mass,
89, 70 N. E. 1009, affirmed as mod 11 U. S. 140 CI9OC

Hinckley v. Nickerson, 117 M 13 (1875); Drake v. Hamilton Woolen
Co., 99 Mass. 574 (1868): Smith v. A i Canal, 84 Mass. (2 Allen), 355 (1861

ight, 17 M 1821); Gould v. Boston Duck, 79
Mass. (13 Gray), 442 (1859

129. Hodges v. Raymond, 9 Mass. 3 Hatch v. Dwight, supra.
s. 396, 24 N. E. 774, 7 L. R. A.10. Whitney v. Wheeler Cotton M 151 M

613 (1890) (inadequate flow at some t othe:

v. Nickerson, 117 Mass. 21 ropriati

days; both plaintiff and defendant used the water to irrigate and flow lan
cranberries, as well as for mil! power); Drake v. Hamilton Woolen Co., 9'
574 (1868) (seasonal alteration of natural flow); Pitts v. Lancaster Mills, 54 Ma

13 Mete.) 156 (1847) (retention of entire flow for time it took to fill pond ne
ary to prevent damage to new dam.)
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131. Compare Mason v. Whitney, 193 Mass. 152, 78 N. E. 881, 7L.R. A.
(N. S.) 289 (190G), with Barrett v. Parsons, 64 Mass. (10 Cush.) 368 (1852).

132. Duncan v. New England Power, 225 Mass. 155, 113 N. E. 281 (1916);
Otis v. Ludlow Mfg. Co., 186 Mass. 89, 70 N. E. 1009 (1906).

133. See note 126 supra.
134. Mass. Laws Ann. c. 40, §§ 39A et seq.
135. See Ellis & Bausinan, “Some Legal Aspects of Water Use in Delaware.”

(Bull. No. 314 (Technical) 1955).
136. See, e.g., Water for the Future in Mississippi, Report of the Mississippi

Water Resources Commission, 1956.
137. Stratton v. Mt. Hermon Boys’ School, 216 Mass. 83, 103 N. E. 87, 49

L. R. A. (N. S.) 57 (1913).
138. Id.
139. Cf. Holyoke Water Power Co. v. American Writing Paper Co., 17F. Supp.

879 (D. Mass. 1936).
140. Mass. Ann. Laws, c. 260 § 21, c. 187, § 2 (1956).
141. Some procedural relief in this situation seems to be afforded by a statute

providing that in certain circumstances, a party may prevent the accrual of an
easement in or over his land in favor of another by giving the notice prescribed by
the statute. Mass. Ann. Laws, c. 187, §§ 314 (1956), Holyoke Water Power Co. v.
American Writing Paper Co., 90 F. 2d 509 (Ist Cir. 1937), vacating 17 F. Supp. 879
(D. Mass. 1936).

142. See Water Resources Discussions, p. 53.
143. Report of the President’s Advisory Commission, December 1944.
144. See Table 4, p. 67.
145. See note 132supra.
146. See note 131 supra.
147. See note 54 supra.
148. See Table 4, p. 67,
149. 8 Mass. 136 (1811).
150. Compare, for example, the licensing powers of the Department of Public

Works with respect to various navigable rivers, great ponds, etc. Mass. Laws Ann.,
c. 91, §§ 12 through 18 (1956).

151. Water Supply in Industry, National Association of Manufacturers and the
Conservation Foundation, 1950.

152. Kerr, Irrigation in Upstate New York, Table 12 (1953)
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As the center heads indicate, these digests of leading cases in the water law of
Massachusetts are grouped under six main headings of: (1) GeneralUse, (2) Muni-
cipal Water Supply, (3) Drainage, (4) Pollution, (5) Flooding, and (6) Miscel-
laneous.

1. General Use.
Rowell v. Doyle, 131 Alass. 474 (1881).

The Commonwealth leased a great pond to a town for the purpose of taking and
cultivating fish. The Fish Commissioners of the town gave the inhabitants per-
mission to fish in the pond on two days of the week. Plaintiff held a lease to land
on the shore of the pond and used the pond to cut ice. Plaintiff cleared the snow
away from an area of the pond and suspended operation for a day or two for the
ice to increase in thickness. Defendant came on the pond and cut holes in the
cleared ice through which to fish. Defendant was aware of the purpose for which
the ice was cleared and of the fact that the holes would interfere with the process
of cutting the ice. Plaintiff sued Defendant in tort for interfering with his ice
harvest.

Held: Plaintiff had no peculiar right to the ice by virtue of being the lessee of
an ice-house and land upon the shore, and could not occupy a part of the pond
for the purpose of artificially thickening the ice to the exclusion of other public
uses. “The right of fishing, as well as the right of taking ice, in a great pond, is a
public right, which every inhabitant who can obtain access to the pond without
trespass may exercise, so long as he does not interfere with the reasonable exercise
by others of these and like rights in the pond, and complies with any rules estab-
lished by the Legislature or under its authority.”

Eddy v. Chase, 140 Mass. 471, 5 N. E. 306 (1886)

Appendix B.

DIGESTS OF LEADING CASES IN MASSACHUSETTS
WATER LAW, 1881-1957.

Plaintiff sued his grantor’s heirs for breach of covenants of seisin and of freedom
from all incumbrances in the deed by which he took. The description of the
boundaries referred to the “land of William Mitchells’ mill privilege.” Defendant
alleged that the mill privilege had been extinguished by non-user.

Held: The reference in the descriptive part of the deed to the “mill privilege”
cannot be held to take the mill privilege out of the operation of the general cove-
nants. “Mere non-user of an easement like the one in question (the mill privilege),
though continued for more than twenty years, will not extinguish it. The owner
of an easement may abandon it, but mere non-user does not show an abandonment;
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to produce this effect the non-user must originate in, or be accompanied by, some
decided and unequivocal acts of the owner inconsistent with the continued existence
of the easement, and showing an intention on his part to abandon it.”
Ware v. Allen, 140 Mass. 513, 5 N. E. 629 (1886).

In doing so he obstructed a watercourseDefendant built an artificial pond,
which flowed to Plaintiff’s pond. Howe
in building his pond so that Plaintiff re
flow, seepage and water released by De
the watercourse. Both ponds were usei

r er, Defendant tapped additional springs
sived as much or more water from over-
sndant as he had formerly received from
solely for ice-cutting. Plaintiff brought

an action against Defendant for obstructing the watercourse. fral stream, Plaintiff had the right toHeld: As riparian proprietor on a m
] substantially according to its natural
essary and unavoidable by the reasonable

“the use and enjoyment of [the strear
flow, subject to such interruption as is ne

The supply must not dependand proper use of the water in the stre:
upon the convenience or caprice of the owner up the stream, upon accident

ititled to have the water flow to him inmere chance. The proprietor below is ev

tto run through the land.” Plaintiffits accustomed channel, as it had been wc
1 suffered no actual damage since Dewas entitled to recover even though he 1

as might give him a prescriptive rightfendant had invaded his right by such acts
continued for a sufficient period of time

22, 21 N. E. 385; 14 Am. St. Rep. 425People’s Ice Co. v. Davenport, 149 Mass, i
(1889).
Plaintiff and Defendant had ice busine located opposite one another on a

nd. Plaintiff scraped the snow from the f of the pond facin
raping was. Plaintiffwlbusiness. He put down st

ndant cut some of the ice Plaintiff haddid nothing more. Five days later D<
inst Defendant for the conversionscraped. Plaintiff brought a tort act

the
,t ponds have no greater rights to harvestHeld: The owners of the shores of gr

al public. “The right to cut ice [of greatthe ice than other members of the ge
ne has any exclusive title in it.” Merelyponds] is common to all the public, and n

scraping and marking off the ice is not lough; the ice must be cut before any
The court said the case is morear person can acquire any title

immon attempting to take possession of aanalogous to “The case of a tenant in c
it off and thus excluding his co-tenantspart of the common estate, by staking

ferae naturae, or of taking possession ofthan to the case “of capturing an
diet property
tney v. Wheeler Cotton Mills, 151 Mass. 396, 24 N, E. 774; 7 L. IMass. 396, 24 N, E. 774; 7 L. R. A. 61

1 S9f

ntiffs and Defendant held mill privileges along the outlet stream of a great
pond under a common grantor. Defendant owned the privilege closest to therantor. Def

rights of a riparian owner under their
c minimum quantity of water (less than

id. Two Plaintiffs held less than the
deeds, but were entitled to receive a spec
the natural flow) and to go upon Defendant’s land and open the gate of his dar
to obtain the specified quantity of water. The third Plaintiff held as a riparian
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proprietor. The Plaintiffs alleged that Defendant had exceeded his rig’
iking that the water rights of the parties bethe deeds and brought a bill in equity a;

regulatec
t entitled to have Defendant hoiHeld: Plaintiff

wever, cannot “unreasonably let downthe pond for their benefit. Defendant
the water for thereby render nugatory the i

ate if necessary to obtain the specifiedthe two Plaintiffs to open Defendant
quantity of water to which they were entitled. The Plaintiff who held as a riparian
proprietor was entitled to “the whole natural flow of the stream, subject to such

n law allowreasonable use of the water by the upper owners as the
[T]his right . . . does not include the right to have the water held back for hisloes not include the right to have the w
benefit by means of the reservoir and dam above, which tl ipper

mably and properly for his own benefitprivilege may have a right of using reai
The owner of the dam above cannot, however, “let [the water of the great ponde cannot, 1
down in such a way as to leave none for a long time afterwards to maintain the
stream in its usual condition.” In the absence of “any stipulation or acquired
right to the contrary, the owner of an upper privilege may make a reasonable use
of the water, and obstruct and accumulate it in a reasonable way for the benefit
of his own mill, wdiatever may be the effect upon the owner below. But he must
not withhold or let down the water in an unreasonable manne

Attorney General v. Revere Copper Co., 162 Mass. 444, 25 N. E. 605; 9 L. R. A.
510 (18901.

Defendant claimed title to a great pond under a deed executed by a town after
the passage of the Code of 1649, which forbade towns to appropriate great ponds
to private individuals. Defendant also claimed title under a grant from the Colony
which included land along the outlet and the privilege of building a dam. Acting
under these deeds, Defendant and its predecessors in title had altered the outlet
of the pond, maintained a dam, and at times drawn off the water of the pond to a
depth of several feet below the natural low-water mark for a period of over forty
years. These activities were carried on for the benefit of eleven mill sites on the
stream fed by the pond with an invested capital of about 11,800,000.

Held: The deed from the town was ineffective, since it was prohibited by statute,
and the grant from the Commonwealth did not convey any right to interfere with
the natural outflow of the pond. However, Defendant had acquired prescriptive
right in the pond to the extent to which it and its predecessors had interfered with
the property rights of the public in the pond. They were enabled to do so by the
fact that the Commonwealth did have power to grant such a property right, and
by the fact that their prescriptive right was perfected under an earlier statute
[since repealedj which permitted prescriptive rights to be acquired against the
State. The general rule that no length of time will legalize a nuisance is based on

the idea that criminality can gain no toleration in the law. The rule is inapplicable
where, as here, “the invasion of the rights of the public is only in regard to their
enjoyment of property the way in which a private owner would ordinarily use it,
and where there is a statute permitting the acquisition by disseisin of a complete
title against the State, and where there is no other nuisance than an abridgement of
the ordinary use of the property by the public. . . .”
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Davis v. Spaulding, 157 Mass. 431, 32 N. E. 660 (1892)
The common grantor of Plaintiff and Defendant deeded land to Plaintiff with

an easement to draw water from a well on adjoining land. The grantor later sold
Defendant a tract of land near the land on which the well was located. Neither
Plaintiff nor Defendant owned the land on which the well was located. Defendant
built a reservoir on his land. Plaintiff claimed that the reservoir intercepted water
which might otherwise have percolated into the well, and that the well had been
rendered useless.

Held: Where “the well and the surrounding land are owned by different per-
sons, the ownership of the water is changed as it passes from the surrounding soil
into the well. ... A grantor can so grant and covenant that he and those claim-
ing under him will be precluded from interfering with the supply of even percolat-
ing water to the dominant land. . . However, it would require very definite
terms in the deed to subject the whole remaining tract to Plaintiff’s right to have
the percolation to the well free from interference. Under Plaintiff’s deed she had
received only an easement to the well, which alone gave her no more than would
a conveyance of the well itself and the surrounding land. “It is generally held
that water percolating underground, and not running in a definite stream or water-
course, is in law a part of the land itself, in the same sense that earth, gravel,
stones or minerals of any kind are constituent parts of the land, in the same way
and to the same extent that the other constituent parts of his land are his ab-
solute property. . . .” Like land itself, the percolating waters cannot pass by a
deed of other land as appurtenant to the land conveyed.

Proprietors of Mills on Monatiquot River v. Commonwealth, 164 Mass. 2!
41 N. E. 280 (1895).

Plaintiff was a corporation formed by the owners of mills along a river. The
corporation was authorized in its charter to make a reserve of the waters of cer-
tain great ponds w’hich fed the river on which the member mills were located. The
Commonwealth later took the land around one of the specified great ponds in
order to set up a recreational area for the public. Plaintiff had not exercised its
power to use this pond as a reserve, but it had planned to do so in the future.
Plaintiff petitioned for damages under the statute by wLich the Commonwealth
took the land around the pond.

Held: The charter did not grant the corporation irrevocable rights of property
in the waters of the great pond, but merely permission to use the waters to create
a reserve. In order to do so, the corporation would have had to acquire the right
to enter the land at the outlet of the pond for the purpose of damming up the
water, or deepening the channel. The taking of the land by Defendant meant
only that Plaintiff would have to obtain permission from Defendant, as the owner
of the land, to build a dam there. Defendant, just as the prior owners, could re-
fuse or grant such permission as it chose.

Blood v. Millard, 172 Mass. 65, 51 N. E. 527 (1898)

Plaintiff’s and Defendant’s land had been part of what was formerly a large tract
owned by one person. A portion of this tract was granted to Defendant’s prede-
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cessor in title. In this deed the grantor included an easement to the use of a
spring located on the land he retained, reserving, however, the right to use the
waters of the spring to supply a watering place for his cattle. Defendant’s prede-
cessor in title subdivided the land to which the easement was appurtenant, and
Defendant eventually acquired title to one of the lots. Plaintiff was the eventual
owner of the land on which the spring wr as located. He claimed exclusive right to
the use of the spring by reason of the reservation in the original deed, and a later
conveyance in which the owner of one of the subdivided lots purported to convey
the use of the spring to Plaintiff.

Held: Upon subdivision of the dominant estate, each lot received an interest in
the easement which was appurtenant to the land. The owner of one of the sub-
divided lots “could neither extinguish the easement nor give to his grantee a right
to an easement in gross.” The reservation in the original grantor for one specific
purpose does not entitle the owner of the servient estate to carry off the water for
another purpose. An easement created by grant is not extinguished by mere non-

user. Nor does the use of water from another source of supply extinguish an ease-
ment to obtain water from a different source.

Boston Belting Co. v. City of Boston, 183 Mass. 254 (1903)
Plaintiff petitioned for the assessment of damages caused its manufacturing es-

tablishment by Defendant in diverting the water of a brook to improve the brook
and its tributaries.

Held: Plaintiff’s damages are to be measured by the diminution in the value
of the property by reason of the loss of the water. “This effect upon the value
is to be determined in reference to the uses to which the property was adapted,
including the use to which it was then being put, but it is not to be determined in
reference to conditions which pertain solely to its owner. Loss to the business
which was then carried on there could not be considered as in itself an element
of damage.”

E. 881; 7 L. R. A. (N. S.) 289; 11 Am.Mason v. Whitney, 193 Mass. 152, 78 N
St. Rep. 488 (1906).
Defendant owned a mill and a mill pond with a large storage capacity. Plain-

tiffs owned mills below Defendant’s. Their mill ponds had a low storage capacity.
However, because of the large storage capacity of Defendant’s pond, and because
Defendant and all the other mill owners on the stream for many years had operated

were able to enjoy the advantage oftheir mills only in the daytime, Plaintiff
having the twenty-four hours of flow come
day. Defendant began to operate his n
near-by town. Plaintiff sought to have
night.

to them during their ordinary ten-hour
ill at night to furnish electricity to a
Defendant enjoined from operating at

Held: Custom and usage alone do not;
an upper mill owner to hold back the wate
he has done so for many years. Plaintiffs

ve lower mill owners a right to require
of the stream all night, simply because
gratuitous enjoyment of the benefit of

Defendant’s use does not give them permanent property which they can control
in the future. It is not unreasonablefor a mill owner to use the water of the stream
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at night if his business requires it, so long as the natural flow remains unobstructed
and undiminished during the day. The benefit accorded lower users by the rea-
sonable use of an upper proprietor may be considered a circumstance in determin-
ing if a use by an intermediate proprietor is a reasonable one.

Stratton v. Mt. Hermon Boys’ School, 216 Mass. 83, 103 N. E. 87; 49 L. R. A,
(N. S.) 57 (1913).

Defendant, a riparian proprietor upon a small stream diverted water from th
stream for use at a boys’ school which was located in another watershed. Plaintiff
owned a mill further down the stream. Plaintiff sued Defendant for wrongfully
diverting the water

Held: “[l]n the main, the use by a riparian proprietor by virtue of his right a:
such must be within the watershed of the stream, or at least such that the current
of the stream shall be returned to its original bed before leaving the land of the
user .

.
.

[However] the diversion, if for a use reasonable in itself, must cause
actual perceptible damage to the present or potential enjoyment of the property
of the lower riparian proprietor before a cause of action arises in his favor. The
diversion [of the water for use outside the watershed] alone without evidence of
such damage does not warrant a recovery even of nominal damages.” On the
rights and duties of riparian owners in general, the Court said; “Although the
right to flowing water is incident to the title to land, there is no right of property
in such water in the sense that it can be subject of exclusive appropriation and
dominion. The only property interest in it is usufructuary. The right of eacl
riparian owner is to have the natural flow of the stream come to his land and to
make a reasonable and just use of the water on its course through his land and
subject to the obligation to lower proprietors to permit the water to pass away
from his estate unaffected except by such consequences as follow from reasonable
and just use by him. .

.
. What is a reasonable and just use of flowing water is

dependent upon the state of civilization, the development of the mechanical and
engineering art, climatic conditions, the customs of the neighborhood and the
other varying circumstances of each case. Often the amount and character of the
flow may be modified to some extent by such use, for which, even though injurious
to other proprietors, no action lies . . . but the interference cannot exceed that
which arises from reasonable conduct in the light of all the circumstances.

Taft v. Bridgeton Worsted Co., 246 Mass. 444, 141 N. E. 119; 29 A. L. R. 1319
(1923).

Defendant had the right to flow Plaintiff’s land under various deeds and grants.
Plaintiff built up an ice business, harvesting the ice from the pond formed by
Defendant’s dam on Plaintiff’s land and on the land of a third person. For some
time Plaintiff had paid Defendant $2OO per year not to draw down the water of
the pond during ice-harvesting season. Defendant demanded a higher price,
Plaintiff refused to pay it, and Defendant let down the water during ice-harvesting,
thereby ruining a substantial portion of Plaintiff’s harvest.

Held: The owner of an easement of flowage is not entitled to capriciously abate
conditions he has created, knowing that so doing will cause serious damage to a
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pecuniary interest of the owner of the servient estate, if the owner of the servientestate in his action does not cause legal injury to the owner of the easement. Plain-
tiff was not entitled to recover damages because of the loss of the ice on his neigh-
bor’s land, since he had only a revocable license to use it and the law does not regarddamage to a right to exercise a revocable license as an injury to property.

Sturtevant v. Ford, 280 Mass. 303, 182 N. E. 560 (1932

Defendant owned and operated a 3,000 acre tract developed for semi-philan-
thropic purposes of a cultural and educational nature. There were several artificial
ponds on the land. One of these was not being used and caused substantial diminu-
tion of the waters of the creek. Much of the water in the pond was then lost by
evaporation or seepage into other watersheds. Plaintiff owned a six-acre parcel

land on the creek below Defendant’; development. Plaintiff had bought the
land for its attractiveness to birds and waterfowl. The brook was the central
feature of the land. The diminut the waters of the brook resulted in sub-
stantially lessening the aesthetic qualit of the land because of mosquito propaga-
tion, stench, loss of birds, etc. Plaintiff sought to restrain Defendant from inter-
fering with his rights as a lower riparian owner to the natural flow of the brook.

Held: Storage of the water in the pond was not a reasonable use, since the
water was not used in any way and re suited in preventing the flow of the water

e into neighboring watersheds. Hence, it
is a proper remedy to require Defend, to release some minimum quantity of the

jntiff for the unreasonable diminution ofwater from this pond tc
the natural flow' of the brook. Ti ation of the compensation for past dam-
ages is to be based on the effect of the i: luito propagation, stench, loss of bird
etc., upi irence to a reasonable man, not to theuse of the f
particular Plaint

Holyoke Water Power Co. v.
D. C., 17 F. Supp. 879 (19
Plaintiff owned a tract of

V, iting Paper Co., 90 F. 2d 509, vacating,

-ter development consisting of a dam
under perpetual leases, many ofals. 1

which contained rights t if a stated amount of water under a;r•e

stated head. Defendant had acquired t
used a large amount of water in connect
brought a bill to enjoin such use as unr

to a number of these sites. Defendant;le

with the processing of paper. Plaintiffm with the processing o
emitted under the lease
;ed that the specified aHeld: The terms of the grants indica

to be used were to be returned to the c titles of water
,1 in rea ondition. Such

ntities of water
implied grants,
ary to any rea-

grants did not include the right to ta
as are required to process paper. N
since “Grants are extended bv imolic, to what i,n

sonable use of the granted property. T
sary for a particular use of it.” There \

do not extend to what may

3ald be an implied grant only of the ind-
ite.) necessary to any manufacturing es-
Laws, Ter. Ed., c. 187, §§ 3, 4) Plaintiff,
lefendant would acquire no prescriptive

dental waters (for drinking, for toilets,
tablishment. According to statute (Gen

by sending notices to Defendant that Defendant would acquire no prescrij

into the brook
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right by its unauthorized use, prevented Defendant from obtaining an easement
by prescription and also prevented itself from being estopped to deny such rights
in Defendant.
Gallerani v. U. S., 41 F. Supp. 293 (1941).

The United States appropriated lands adjacent to Plaintiff’s land in connection
with the improvement of the Cape Cod Canal. As the result of work done on this
adjoining land, ground waters were withdrawn from Plaintiff’s land, causing his
well to dry up.

Held: “Both at common law and under the law of Massachusetts . .
. there is

no property right in underground percolating waters, and any injury resulting
from the loss of same through the lawful acts of an adjoining landowner is con-
sidered damnum absque injuria.” Compensation is not required under the Fifth
Amendment “unless there is an actual invasion of the land or some property right
therein which, in substance, amounts to a complete appropriation.” “Mere in-
jury to land or to incidents of its possession” does not raise the requirement for
compensation.

2. Municipal Water Supply.

Cowdrey v. Inhabitants of Woburn, 136 Mass. 409 (1884)
Defendant town was authorized by statute to take the waters of a great pond

and any water rights connected with it. The town took land near the pond, re-
ceiving a deed in fee to the land. It erected a water gallery on the land and con-
structed a pipe to the pond. However, it did not draw water through the pipe,
but only pumped water from the gallery. Water from the pond percolated into
the gallery. Plaintiff, who owned mill privileges on the stream fed by the pond,
filed a petition to have damages assessed. Defendant maintained that the peti-
tion was brought prematurely, since it had not pumped water directly from the
pond.

Held: Even though the town owned the fee to the land it did not stand in the
position of an ordinary landowner. The town’s authority was derived from the
statute which required it to compensate persons injured by the taking of the
waters of the pond, and it is immaterial whether the town takes the waters di-
rectly by pipe or by percolation. In accordance with the statute, Plaintiff must
recover all present and prospective damages caused by the exercise by the town of
its rights under the statute.

Moulton v. Newburyport Water Co., 137 Mass. 163 (1884)

Plaintiff owned land on both sides of a river at the point where the river emptied
into the ocean at low tide. Plaintiff also owned the land on one side of the river
where it emptied at high tide. There was a public landing on the land located op-
posite Defendant’s at the mouth of the stream. Defendant water company took
certain of Plaintiff’s land and water rights. Plaintiff brought a petition for the
assessment of his damages. Plaintiff excepted to certain instructions to the jury.

Held: It may be that a person holding title to both sides of a stream at the
point at which it empties into the ocean at low tide would have the right to appro-
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priate and sell the water of the stream. However, Plaintiff cannot claim such a
right to one half the waters because he owned the land on one side; this right
might be exercised to the detriment of facilities on the other side. The measure
of damages for land taken for a reservoir is the market value of the land at the
time taken, not the value of the land to the water company for a reservoir, nor
its value to petitioner at the time.

Watuppa Reservoir Co. v. City of Fall River, 147 Mass. 548; 18 N. E. 465; I
L. R. A. 466 (1888).

This case was brought by mill owners on a stream fed by the Watuppa Ponds,
and by a corporation formed by the mill owners under a charter which authorized
the corporation to “make reserves of water in the Watuppa Ponds” by erecting
a dam across the outlet of the ponds for the benefit of the member mill owners on
the stream. Defendant town took a quantity of the waters of the ponds under a
statute by the terms of which the town had compensated the owners of water
privileges along the river. Defendant town made an additional taking under a
different statute. The Plaintiffs brought this bill, asking that Defendant be en-
joined from withdrawing water from the ponds under the latter taking without
paying compensation to Plaintiffs for the substantial damage caused to their
water power.

Held: The corporate charter did not grant “any part of the pond, on any ab-
solute and exclusive right to use and control the waters of the pond.” The State
can “authorize a city or town to use the waters of a great pond for public purposes
without making compensation for damages inflicted upon the owners of land or
privileges upon a stream flowing from it.” The ordinance of 1641-47, established
the property rights of the Commonwealth to the ponds, therefore the usual rules
under the common law do not apply. “Under the ordinance, the State owns the
great ponds as public property, held in trust for public uses. It has not only the
jus privatum, the ownership of the soil, but also the jus publicum, and the right to
control and regulate the public uses to which the ponds shall be applied. The
rights of proprietors owning land either on the pond or on any stream flowing from
it . . . must be determined with reference to the ordinance and the rules of prop-
erty established by it, and . . . must be regarded as subordinate and subject to
the paramount rights of the public declared by the ordinance; . . . each grant
carries with it an implied reservation of these paramount rights, unless the terms
of the grant exclude such reservation . .

..” The owners of land on the outlet
stream “have no vested rights in the waters of the pond . . . .”

Dissent: (Knowlton, J., joined by W. Allen and C. Allen, JJ.
The usual law of riparian proprietorship on a natural watercourse should be

applied. Neither the State nor any one else has any more right to divert the
waters feeding the watercourse from a great pond than they would have to divert
the water farther down on the river itself without being constitutionally obliged to
compensate riparian proprietors damaged by such a diversion. The circumstances
at the time of the passage of the ordinance of 1641-47, the language of the ordi-
nance itself, and subsequent histories show that no differentiation was made be-
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tween riparian rights in streams fed by great ponds and riparian rights on streams
fed by other sources; and that the Commonwealth had no greater rights in great
ponds than would a private owner with unrestricted title to such a pond; and a
private owner would not have the right to divert the water to the damage of owners
on the stream. (See sequel to this decision, 154Mass. 305.)

Proprietors of Mills on Monatiquot River v. Braintree Water Supply Co., 146
Mass. 478, 21 N. E. 761; 4 L. R. A. 272 (1889).

Plaintiff was a corporation formed of the owners of mill privileges along a river.
The corporation was organized under statute for the purpose of creating reserves
in various great ponds for the benefit of its members. The corporation dammed up
the great pond in question and relied heavily upon it as a source of supply during
the dry season for over sixty years. The dry season lasted about six weeks. De-
fendant corporation was organized under statute to provide a near-by town with

ear the pond. Most of the water coming
; pond or was percolating waters which

a water supply. It built a water gallery ne
into the gallery filtered through from the
would otherwise have reached the pond.

iant acted did not authorize it to takeHeld: The statute under which Defe
the waters of this pond, and “if the watei
it cannot be drawn therefrom by peroo
have been within Defendant’s rights to
reached the pond, since Defendant had I

taken directly from [the pond]
ition.” (Apparently, however, it would
intercept the percolating water before it
;en given authority to take the waters of

any spring or artesian or driven wells in the area.) Defendant’s valuable public
work does not alter the fact that it is limited to the rights conferred in the chart

no private property in the waters of theA littoral proprietor on a great pond 1
iant. Even if Plaintiffpond, and so could convey none to I )

t to the paramount right of the monwealth to use the watC

! it, either with or without compensation,
ainst one to whom this authority has not

purposes, or to auth
the plaintiffs have a right to use it as
been granted, in which right they are

titled to enjoin Defendant from furth
altered to prevent the drawing of the i

ntitled to be protected.” Plaintiff is en-
use of the water gallery unless it can beif

iter from the pond.

65 Mass. 186, 42 N. E. 574 (1896)Hollingsworth & Vose Co. v. Foxborou

in lands in the vicinity of Plaintiff’s artifi-
n this land and pumped away percolating
itrument under wdiich Defendant took the
;er upon the land. Plaintiff brought a bill
er interference with the water of Plaintiff’s

Defendant town acquired title to oe
cial reservoir. Defendant dug wells upi

water from Plaintiff’s reservoir. The in
land made no mention of drill!
in equity to enjoin Defendant from furtf
res

to complain of the withdrawal [ofHeld: The Plaintif
the water from the reservoir] by percolation that it would have if the water were
+.n W, direct.lv from the nond bv -Dines. . . . The mere acquisition of the land didtaken directly from th
not carry with it the right to use the water coming from the pond without paying
for it.”
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Framingham Water Co. v. Old Colony R.R. Co., 176 Mass. 404, 57 N. E. 680 (1900

Defendant raib-oad was a riparian owner upon a great pond and used the waters
from the pond in its operations. Plaintiff was incorporated to supply water to a
near-by town. Several statutes and a
determining Plaintiff’s and Defendant’s r
brought cross bills, Defendant asserting

iking by another town were involved in
>hts in the pond. Plaintiff and Defendant
nd Plaintiff denying Defendant’s right to

take water from the pond.
Held: Defendant has the right to use

for the operation of its railroad so far as
use in supplying the town with pure wat

nch water from the pond as is necessary

its use does not interfere with Plaintiff’s
ir. A corporation given the right to take

land or water by eminent domain “can take only what is reasonably necessary for
the purpose. It does not usually acquire the fee, but only such easement as is
necessary for the purposes for which it is permitted to take.” The water company
is not the sole judge of what is reasonably necessary for its purposes.

Hittinger Fruit Co. v. City of Cambridge 218 Mass. 220; 105 N. E. 868 (1914).

Defendant city acquired land under statute to construct a reservoir. It took a
deed to the land in fee from the former owners. To prevent leakage and to gather
underground waters, Defendant made certain improvements in the reservoir
which resulted in material decrease in the flow of water in a stream upon which
Plaintiff was a riparian owner.

Held: The city acting under the statute “has not the rights of an ordinary
proprietor.” Since under the statute the city had authority to take the land only
for the construction of a distributing reservoir, “it took no water rights whatever.”
The deeds from the former owners did not add to the scope of its rights, since “its
power to purchase, like its power to take, comes only from the statute.” Since
Defendant had exceeded its statutory authority, Plaintiff’s remedy is a tort action
rather than a petition for assessment of damages under the statute. Defendant
cannot complain of being given the option of supplying a constant amount of water
into the stream, since this would be a less onerous alternative than returning the
situation to its original state.

Inhabitants of Lynnfield v. Inhabitants of Peabody, 219 Mass. 322; 106 N. E. 977
(1914).

The ordinance of 1641-47 declared great ponds to be public property. However,
prior to this legislation the General Court granted the great pond, Humphrey
Pond, and the surrounding land to a private person, Mr. Humphrey. Petitioners
(a town and four private persons) filed a petition for the assessment of damages
sustained by thembecause of the taking of the waters of the pond by the respondent
town.

Held: Great ponds could be made the subject of private property prior to the
ordinance of 1641-47. Since the grant did not mention the tributaries of the pond,
Mr. Humphrey took only the pond, and neither he nor his grantees were entitled
to impair the riparian rights of persons owning land upon the outlet. The grant
of the pond to Mr. Humphrey was not intended to pass absolute ownership in the
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water itself. “Property in the water of a flowing stream, or in any large pond or

lake which has a flowing stream for its outlet, is at best of a precarious nature.
Such water is hardly susceptible of absolute ownership or of any other than a usu-

fructuary right, capable to ownership and enjoyment only while it remains within
the domain of its possessor. ... In this respect such water resembles the uncon-

fined fish which swim therein.” Therefore, petitioners claiming under the
Humphrey grant are not entitled to recover for the loss of the privileges of the pond
and for the diminution in the market value of their property, due to the fact that
the pond (which abutted their property and therefore made that property more
valuable) no longer retained its natural condition, due to Defendant town’s taking.
The damages “must be assessed according to the taking that has been made,”
even though Defendants may draw more water at some time in the future to supply
their needs. “The respondeat by its taking did not become the absolute owner
of the waters of the pond, nor entitled to use the waters for any other purposes
than those stated in the act which authorized the taking, and ... all public and
private rights not inconsistent with the new and limited right acquired by the
respondent remained as before.”

Inhabitants of Town of Holliston v. Holliston Water Co., 306 Mass. 17; 27 N. E.
2d 194 (1940)

Defendant had been chartered to furnish a water supply to Plaintiff town.
Plaintiff contested a certain taking of land for percolating water by Defendant
under this act.

Held: Percolating water is neither stream nor spring, and thus not covered by
the charter which granted Defendant power of eminent domain to obtain the
water of “any spring or springs or of any stream or streams.” Hence the taking
by Defendant was unlawful.

3. Drainage

Jackman v. Arlington Mills, 137 Mass. 277 (1884).

Defendant built tenement houses upon his land and leased them. The sink
water from the tenements drained into a brook which ran through Defendant’s
land and then across Plaintiff’s land. The increased flow of the brook from the
drainage on Defendant’s land flooded Plaintiff’s cellar and rendered Plaintiff’s
house unfit for habitation because of offensive odors, etc. Plaintiff brought a tort
action against Defendant for having increased the flow of the natural watercourse.

Held: Defendant did not escape responsibility by leasing the premises, since he
must have either authorized or forbade the use of the drains in the leases. “If the
injury to the plaintiff resulting from the defendant’s unlawful pollution of the
waters of the brook can be specifically ascertained, it is no defense that the plain-
tiff in some degree has also polluted the brook.” The owner of the land “has no
right to collect the surface water into an artificial stream, and discharge it upon
the adjoining land of another in such quantities and in such a manner as materially

to injure the land; but . . . such an owner has the right to collect the surface
water and the natural drainage of his land into an artificial stream, and discharge it
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into a natural watercourse on his own land, if the watercourse is the natural outlet
of the waters thus collected, even though, by this artificial arrangement, the flow
of the waters is accelerated, and the volume at times is increased; provided, that
this is done in the reasonable use of his own land, and that the discharge is not
beyond the natural capacity of the watercourse, and the land of a riparian owner
is not thereby overflowed and materially injured. But he has no right to subject
the land of another to a servitude of running water to which it is not naturally
subject.”

Stanchfield v. City of Newton, 142 Mass. 110; 7 N. E. 703 (1886)

Plaintiff brought a tort action to recover for damages to his property caused by
flooding. He alleged that the flooding was caused by the manner in which the
town drainage system was constructed. Plaintiff sought to recover on the ground
that Defendant had interfered with his (Plaintiff's) rights as a riparian owner on a
natural watercourse, and on the ground that Defendant had negligently con-
structed and maintained the drainage system. The jury found for Defendant.
Plaintiff excepted to some of the instructions to the jury.

Held: The instructions were correct. Plaintiff could recover if the injury were
aused by negligent construction or maintenance of the drainage system. Plaintiff

could recover if the injury were due to Defendant’s preventing the flow of water
from Plaintiff’s land by means of the watercourse, of if Defendant had befouled
the water, and Plaintiff could recover on these two grounds only if it were a riparian
proprietor. If Plaintiff were not a riparian proprietor on a watercourse, he could
not recover for mere interference with the waters of the brook or for an increase
in the water volume. The trial judge correctly defined a watercourse as follows:
“To constitute a watercourse, water must usually flow in a certain direction, and

a regular channel, with banks and sides. It may be dry at times, but it must
have a well-defined and substantial existence. To constitute a watercourse, there
must be something more than a mere surface drainage over one tract of land on
to another, occasioned by unusual freshets or other extraordinary causes. The
flowing, through a ditch, of water which has accumulated from rains, or the melting
of snow, or the underdrainage of land, would not constitute a natural watercourse.”

Wells v. New Haven and Northampton Co., 151 Mass. 46; 23 N. E. 724; 21
Am. St. Rep. 423 (1890).
Defendant railroad constructed an embankment and culvert in such a way as

to discharge a great amount of stream and surface water on to an adjacent parcel

of land. The mode of discharging the water on to the land was not necessary in
the proper construction of the railroad. Plaintiff acquired title to the land in
question six years after the embankment and culvert were constructed. Durin

heavy rains Plaintiff’s land was overflowed and his hay crop was damaged. Plain-
tiff sought to recover for this damage. Defendant pleaded the six-year statute
rf limitation

Held: Since Defendant’s erection of the structure had not become a right by
release or grant, by prescription, or by payment of damages, its maintenance,
which was causing a wrongful diversion of water on to Plaintiff’s land, is a con-
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tinuing nuisance and the statute of limitations does not apply, since that statute
only bars recovery for injuries which occurred six years before action is brought.
Plaintiff’s injury is sustained continually. The former owner could have sued at
once, even though his damages were only nominal, in order to prevent Defendant
from gaining a prescriptive right to maintain the structure.

Bainard v. City of Newton, 154 Mass. 255, 27 N. E. 995 (1891

Part of Defendant town’s drainage system discharged surface water into a brook.
The only water from the drainage system that came into the brook was that from
the ordinary wash of the streets, and, except in times of heavy rainfall or thaw,
the flow of the brook was not greatly increased. Even when the flow was most
greatly increased, it did not overflow. However, the water was no longer clear and
fish no longer inhabited it, and at times the water had a disagreeable odor, although
its condition did not amount to a nuisance. Plaintiff owned land downstream on
the brook and sought to enjoin the city from discharging the drainage in to the
stream.

Held: “The pollution of the water by the usual impurities from streets is not a
cause of action. The use of his land for streets, with the usual consequences to
owners lower down upon the stream, would not exceed the common-law rights of an
upper owner.” A change which “only slightly and occasionally enlarges the flow
of a natural stream within its capacity, and does not make it overflow, is not action-
able. If the statutes impose a greater liability than the common law, then the only
remedy is under the statute.”

Manning v. Woodlawn Cemetery Corporation, 249 Mass. 281, 114 N. E. 99 (1924)
Plaintiff owned land adjoining a cemetery. The cemetery constructed a system

of drains which caused surface water to flow on to Plaintiff’s land. In an earlier
suit (245 Mass. 250) Plaintiff was awarded damages, and granted an injunction
which prohibited the cemetery from maintaining the system of drains in such a
manner as to cause surface water to flow on to Plaintiff’s land. The cemetery
brought a bill in equity for review of the former suit.

Held: Regardless of the relative hardships involved, Plaintiff is under no obliga-
tion to sell part of his land to Defendant, or to subject his land to an easement for
Defendant’s benefit.

Ryder v. Town of Lexington, 303 Mass. 281, 21 N. E. 2d 382 (1939).
Defendant town constructed a drain which carried off surface and some ground

water, and which materially increased the flow of a river running through a culvert
below Plaintiff’s land. The culvert was inadequate to carry the additional quan-
tity of water; the water backed up and flooded Plaintiff’s farm.

Held: “The erection and maintenance by a town of a culvert that materially
interrupts the free flow of a stream and causes damage to a riparian owner are
actionable wrongs. The collection by agents of a town of surface or underground
water, some of which comes from private land or from outside the natural water-
shed, and the discharging of it into a natural watercourse in such volume and with
such rapidity as to overload the watercourse and to damage the adjacent land
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constitutes a trespass.” The town would not acquire prescriptive rights to inflict
the damage on Plaintiff’s land merely through maintaining a structure (the culvert)
which until recently caused no damage. Plaintiff is entitled to recover only forPlaintiff is entitled to recover only for
the damages inflicted since he became owner of the land

Fortier v. H. P. Hood & Sons, Inc., 307 Mass. 292, 30 N. E. 2d 253 (1940'

Defendant and its predecessors caused water from the refrigeration and washing
operations in its dairy to flow on to Plaintiff’s land, where it collected into pools.
They had been doing this in increasing amounts for over twenty years. Water
from several other sources also drained on to Plaintiff’s land.

Held: In the absence of an easement, throwing or helping throw an artificial
dream upon another’s land is a continuing trespass. Defendant had a prescriptive

right to throw water upon Plaintiff’s land by means of the artificial stream to the
extent that Defendant and its predecessors had done so for twenty years. Plaintiff
is entitled to a permanent injunction prohibiting Defendant from throwing water
into the stream in excess of the amount thrown in by Defendant’s predecessor
twenty years ago.

4. Pollution.

Inhabitants of Brookline v. Mackintosh, 133 Mass. 215 (1882)

Plaintiff town took water from the Charles River through a filtering gallery. It
was authorized to take water directly from the river though it had not done so
and at present had no plans to do so in the future. Defendant resumed a wool-
pulling business about 4,000 feet upstream from the gallery. It was necessary in
the conduct of Defendant’s business to use water which when, returned to the
stream, would be somewhat polluted with arsenic and other matter. The pollution
f the water of the stream at Defendant’s factory did not affect the quality of water

at the site of Plaintiff’s gallery. However, it was possible, should Plaintiff decide
to take water directly from the river, that small quantities of arsenic could then
get into the town water supply. Plaintiff sought to enjoin Defendant from pollut-
ing the river.

Held: Since Plaintiff suffered no present damage and Defendant was prevented
by statute from acquiring a prescriptive right, Plaintiff is not entitled to enjoin
Defendant from carrying on a useful and necessary business which cannot be con-
ducted without polluting the water of the stream. Even if the pollution of the

ibitedby the statute, the pollution would
1 have no standing to enjoin, since it had

stream at the site of the factory were prc
be a public nuisance which Plaintiff wov
suffered no special injury.

,t had

Martin v. Gleason, 139 Mass. 183, 29 N E. 664 (188.

larged the human excrement and sewr age
ights in the stream were taken by a town
ra brought a petition to enjoinDefendant

Defendant operated a hotel. Pie disi
from the hotel into a stream. All water
for a water supply. The mayor of the tc
from polluting the water.

Held: Any prescriptive right Defendant may have had to pollute the water was
taken by the town. Defendant’s remedy would have been a petition for assessment
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d

of damages under the statute authorizing
acquired a prescriptive right to pollute the
ing of the water thereafter would be a pub'
the continuance of such illegal fouling by

the taking. Defendant could not have
water after the taking, since any pollut-
lic nuisance. Defendant “cannot justify
showing that the city has thus far been

able, by the maintenance of special works, to prevent the natural result of his act;
which would be the pollution of the town water supply.

Sprague v. Dorr, 185 Mass. 10, 69 N. I 14 (1904)

Defendant manufacturer discharged
ployees directly into a near-by river,
right to do so. Members of the metr

the contents from privies used by his em-
He maintained that he had a prescriptive
>politan water board brought a petition to

restrain Defendant from polluting the river under a statute which forbade the
pollution of a water supply used for drinking purposes. Several cities and towns
used the waters of the river for a town water supply.

Held: Laws forbidding “the discharge into streams of polluting matter of such
kind and amount as will corrupt or impair the quality of the water” are a reason-
able limitation on private rights of property in reference to the common good,
and “they are not an interference with property that calls for compensation to
the owners.” The rules and regulations designed to protect the town water supply
from pollution, control the exercise of the ordinary rights of a riparian proprietor,
and are binding without any taking of the riparian proprietor’s rights or provision
for compensation. However, the act in question did provide compensation for the
deprivation of a prescriptive right to pollute a stream. Quxre if the legislature, in
the exercise of the police power for the preservation of the public health, could
forbid the pollution of a stream by a person who had acquired a prescriptive right
to do so as against other proprietors on the stream, without providing compensa-
tion.

Sprague v. Minon, 195 Mass. 581, 81 N. E. 284 (1907)

The metropolitan water board appropriated a great pond for domestic water
supply purposes. Acting under statutory authorization, the board prohibited
boating upon the pond without a permit from the board. Defendant went boating
on the pond without obtaining a permit. Defendant did not claim private rights
in the pond, but only his rights as a member of the public to the use of great ponds
for boating, cutting ice, etc.

Held: The Legislature has the power to regulate or take away altogether public
rights in great ponds in order to serve a paramount public interest. Since there
are no private rights in great ponds, the Legislature can control their use under its
sovereign power over such ponds —it need not invoke the police power. There-
fore it is irrelevant whether or not such boating, as ordinarily practiced by Defend-
ant and others, would be harmless.

591, 81 N. E. 468: 10 L. R. A. (N. S.)Parker v. American Woolen Co., 195 Mai
584 (1907).

Plaintiff and Defendant owned mills along a stream. Polluting matter discharged
into the water from Defendant’s mill rendered the water of the stream unfit for use

in Plaintiff’s mill.
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Held: “No riparian proprietor has the right to use the waters of a natural stream
for such purposes or in such a manner as will materially corrupt it to the substan-
tial injury of a lower proprietor, or to cast or discharge into it noxious and dele-
terious substances which will tend to defile the water and make it unfit for use.”
The lower riparian cannot complain, however, unless there has been “a material
and sensible deterioration” of the quality of the water. Plaintiff can obtain an
injunction, even though the pollution does not interfere with any present use by
him, in order to prevent the Defendant from gaining a prescriptive right. An
injunction cannot “properly be refused on the ground of the magnitude of the
defendant’s interests and the importance of its business. . . . Nor is it material
that other causes have contributed to the pollution of the stream. This does not
excuse the defendant for its wrongdoing.” (See 215 Mass. 176 for the latter dis-
position of the damages issues involved in this case.)

MacNamara v. Taft, 196 Mass. 597, 83 N. E. 310 (1907)

Defendant owned a factory a mile above Plaintiff’s farm on a stream. Defendant
discharged noxious matter from his factory into the stream, so polluting it that
Plaintiff’s cows refused to drink from it. Plaintiff sought an injunction and
damages.

Held: “Ordinarily, the question whether the use of a stream by an upper riparian
owner is reasonable is a question of fact.” However, this determination is “limited
by certain rules of law. One is that a permanent diversion of a substantialportion
of the water, to the detriment of an owner below, cannot be found to be reasonable,
although it may be convenient and profitable to the diverter. It is an invasion of
a legal right. In like manner, the discharge of a noxious substance into the stream
in such quantity as to affect the purity of the water when it reaches the land of a
lower riparian owner, so as to interfere with his use of the water, is an invasion of
his right of property and as a matter of law is unreasonable. But in a use of a
stream of a kind that is generally recognized among the people and in the courts
as legal, a slight impairment of the quality of the water, which is necessary and
incident to the use, when properly and carefully regulated, is not unreasonable.
.

. . It is only when the owner in the stream below is materially affected in his right
to use the water, because of its impurity as it enters his premises, that he has a
remedy.

. .
. [dTjor a slight impairment of quality, necessarily resulting from a

reasonable use of the stream or of the land abutting it, there is no liability

5. Flooding

Babbitt v. Safety Fund National Bank, 169 Mass. 361, 47 N. E. 1018 (1897).
An artificial watercourse flowed through Plaintiff’s and Defendant’s land. De-

fendant was under contract from the company whose mill the watercourse served
not to put up any building or obstruction which would interfere with the flow of
the water. Defendant constructed a grating across the watercourse which became
clogged up with rubbish wrongfully thrown into the watercourse by third persons.
As a result the water was held back and flooded the basement of Plaintiff’s build-
ings.
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Held: If the screen “was an obstruction which might be expected to set back
the water of the stream under such conditions as would be likely to arise and as the
iefendantmight reasonably anticipate and provide against, it would be no defense

that these conditions arose from the negligent acts of third persons, without which
the injury would not have happened. . . . Although the watercourse was artifi-
cially constructed, it was rightfully located and maintained. . . . Everybody
whose property was liable to be affected by setting back the water had a right to
exemption from disturbance by an interference with its flow. . . . The liability
of the defendant in reference to obstructions caused by it which would naturally

injure the plaintiff’s property was the same as it would have been if the partie
had been riparian proprietors upon a natural watercourse.

Duncan v. New England Power Co., 225 Mass. 155, 113 N. E. 781 (1916).
The owners of real estate on a river brought a bill to enjoin the power company

from maintaining a dam across the river. They contended that a dam used to
generate electricity does not fall within the provisions of the Mill Acts.

Held: A mill operated by water power to generate electricity to be transmitted
and sold is a water mill under the mill act. [R. L. c. 196, sec. I.] The motive
power which drives the machinery of a mill determines whether or not it is a water
mill. If the motive power is in whole or in part water power, the mill is a water
mill, regardless of whether the mill is used “to grind corn, to roll iron, to manu-
facture goods, to generate electricity, or to make any other article or thing.” Since
the dam falls within the provisions of the Mill Acts, the only remedy for Plaintiff
is to petition under those laws.

Mahoney v. Barrows, 240 Mass. 378, 134 N. E. 246 (1922)

Defendant maintained a dike and flume to collect water from neighboring lands >

including that of Plaintiff, to be used in the cultivation of cranberries. When De-
fendant placed dashboards in the flume to gather water on the cranberry bog the
water flowed back upon part of Plaintiff’s land.

Held: Defendant has a right to gather
cultivation; however, he has no right to al
back upon the land of an adjoining owner.

surface water upon his land for use in
ow the water thus accumulated to flow

Dickinson v. New England Power Co., 257 Mass. 108, 153 N. E. 458 (1926), cert.
. Ed. 872 (1927).denied, 47 S. Ct. 449, 273 U. S. 748, 71 I

Upper riparian owners on the Deerfield River alleged that the dam maintained
by Defendant on the river held back water and ice at break-up time in the spring,
causing their land to be flooded and depositing ice combined with waste material
upon their premises. Plaintiffs sought an injunction prohibiting Defendant from
allowing the waters to be set back so as to overflow their land.

Held: A dam setting back water so as to overflow the land of another is not a
nuisance. The only remedy available to the proprietor of the flooded land is a
petition for compensation under the Mill Acts. Since the Defendant is not liable
for “incidental injury,” the consequential injuries caused by the deposit of ice
and refuse are not recoverable. The provisions of the Mill Acts for compensation
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for damages are adequate to meet the requirements of Article 10 of the Massachu-
setts Constitution, and the Fourteenth Amendment of the U. S. Constitution.

Yaskill v. Thibault, 273 Mass. 266, 173 N. E. 504 (1930).

Plaintiffs sought a decree enjoining Defendant from obstructing a natural
watercourse. The obstruction caused the waters to flow back and flood Plaintiff’s
lands.

Held: The stream which originated in a natural pond was a watercourse even
though it sometimes spread out over a level area, and even though it was sometimes
dry in periods of low rainfall. Contamination of the stream by Plaintiffs does not
justify the obstruction of the stream by Defendant. Such acts are “not connected
as a legal cause with the water being flowed back upon plaintiff’s property.

. .

.”

Fitzgerald v. Fortier, 292 Mass. 268, 198 N. E. 167 (193,

Defendant and Plaintiff owned adjoining land. Surface water from various
hills in the neighborhood gathered into natural channels and into artificially con-
structed ditches and culverts. These channels and ditches formed a stream coming
from the direction of Plaintiff’s land into Defendant’s land. The water sometimes
spread out, but formed a well-defined channel across part of Defendant’s land,
then spread out, then formed a channel again on the far side of Defendant’s prop-
erty. Defendant in filling in a swampy part of his land also filled in the channel,
and consequently Plaintiff’s land was flooded in the spring and fall. Plaintiff
sought to enjoin Defendant from obstructing the flow of the stream.

Held: The finding that the stream constituted a natural watercourse was correct.
Therefore Defendant was not entitled to obstruct it to the injury of other owners
along the stream.

Golden v. Amory, 329 Mass. 484, 109 N. E. 2d, 131 (1952)

A public highway had been raised to form a dike near Defendant’s mill pond.
The elevation of the dike was about the same as Defendant’s dam. As the result
of a hurricane, the waters of the mill pond overflowed and washed out the dike,
and damaged Plaintiff’s property.

Held: Defendant was not negligent in failing to foresee such an unprecedented
rainfall. Though there had been similar danger during a flood two years earlier,
that flood had been unprecedented itself and it could not have been foreseen that it
would be repeated, much less exceeded. Rylands v. Fletcher (the doctrine of
strict liability for harm caused by the escape of water or other things collected on
one’s land) is not applicable where the injury is caused by vis major, the act of
God. In the absence of causal relationship, Defendant’s omission of certain statu-
tory preliminaries to the construction of a mill pond does not make him liable for
the injury to Plaintiff.
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6. Miscellaneoi

Slater v. Gunn, 170 Mass. 509, 49 N. E. 1017, 41 L. R. A. 268 (1898).

Plaintiff owned land bordering on a great pond. He brought an action of trespass
against Defendant for crossing his land. Defendant claimed the right as a member
of the public to enter land bordering on great ponds for the purpose of harvesting
ice from the pond.

Held: The privilege to “pass and repass through any man’s property for that
end [fishing and fowling], so they trespass not upon any man’s corn or meadow”
(Ordinance of 1649) did not create a right of way over such lands, but rather “re-
lieved persons crossing them in the manner and for the purposes named from lia-
bility as trespassers. . . .” The right to pass and repass is limited to “unimproved
and unenclosed lands lying on the ponds.” As the value of the public right to the
use of ponds increases and the land around them becomes more developed, it is to
be expected that means of access will be provided by the public authorities. Though
only fishing and fowling were named in the ordinance, the mention of them did not
exclude other uses to which the ponds might be put from time to time, such as
harvesting ice. However, since public means of access to the pond were available
to Defendant, he was guilty of trespass for crossing. Plaintiff’s land, even though
he had not damaged the land. “In cases where there are no convenient means
of access, fishermen and hunters, and possibly others, may still pass and repass
on foot through wild lands lying upon them for the purpose of gaining access to
great ponds.”

202 Mass. 422, 89 N. E. 124, 24 L. R. A.Home for Aged Women v. Commonwealth
(N. S.) 79 (1909).

Plaintiffs were riparian proprietors on the Charles River. The Charles River
Basin commissioners acting under statutory authorization made certain changes in
the waterway. Plaintiffs sought an assessment of the resultant damages to their
property. The question to be determined was what rights, if any, riparian pro-
prietors on a river have in navigable waters within the area in which the tide ebbs
and flows?

Held: Under the 1647 ordinance, private title extends to low-water mark subject
to rights of navigation, fishing and fowling. Beyond the line of private ownership,
the Commonwealth holds the waters and the land underneath “both as owner of
the fee and as the repository of sovereign power, with a perfect right of control in
the interest of the public.” The right to pass directly to the water is of special
value to riparian owners on navigable streams, and they can recover for wrongful
interference with this right. However, this right is subject to diminution or loss
caused by changes in the waterway made by the government on its own land in
the interests of navigation. Since the property owner’s right was always subject
to the servitude of the government’s rights, the exercise of the government’s right

private owner for which compensation is
to be served was the improvement of navi-
ies were also to be served does not entitle

is not a taking of the property of the
required. As long as one of the purpose:
gation, the fact that other useful purpc
Plaintiffs to compensation.


