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I have the honor to submit to the Legislature the report
required by the provisions of chapter 30 of the Resolves
of the year 1927, entitled “Resolve providing for an Investigation by the Department of Public Llealth as to a Water
Supply for the Cities and Towns of Essex County and
Adjacent Sections of Middlesex County.”
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GEORGE 11. BIGELOW, M.D.
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Acting under tire provisions of chapter 30 of the Resolves
of the year 1927, the Department of Public Health
investigated the water supply needs and resources of
municipalities in the southern portion of Essex County and
adjacent sections of Middlesex County and submits the
following report

Under the provisions of chapter 39 of the Resolves of the
year 1926 the Department began an investigation of the
water supply needs and resources of the municipalities
in
I
the southern section of the- County of Essex and presented
a preliminary report to the Legislature which was printed
in House Document 211 of the year 1927, pages 1
The Department has examined
red the water supplies of the
cities and towns in southern Essex County and adjacent
portions of Middlesex, especially the water supplies of thHe
cities of Lynn, Salem, Beverly and Peabody, and the towns
or
nnfield, Marblehead, Danvers, Middleton
Wilmington and Reading, has considered the records of the
use of water in those municipalities and the safe yield of
their sources of supply, and has caused surveys to be made
of possible reservoir sites to meet future needs.
The results of the investigations of the capacity of the
present reservoirs and probable safe yields of the existing
lources show that the city of Lynn, which supplies also the
owns of Saugus and Lynnfield, has an adequate water
supply to meet its needs for many years in the future, and
there appears to be no need of making further provision
for the water supply of that city and the towns supplied
by it at the present tim
The town of Marblehead has been growing more rapidly
of late than formerly and with the recent additions to its
supply by the introduction of tubular wells probably has
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water enough for present needs. The use of water, however, is increasing and an additional water supply is likely
to become necessary at no distant time. The town can
probably make arrangements to take water from the Metropolitan system through works which supply the neighboring
town of Swampscott or can very probably obtain an additional supply by an arrangement with either Lynn or Salem.
No present action appears to be necessary for providing an
additional water supply for this town.
The remaining municipalities, viz., Salem, Beverly, Peabody and Danvers (including Middleton), seem likely to need

additional water supplies within the not distant future.
The rate of growth in these municipalities has been less in
the last ten years than formerly and in recent years the
increase in the use of water has been materially restricted,
largely by the general introduction of meters, so that the
use of water in each of them in 1926 was actually less than
six

or seven years ago.

It has been the common experience that upon the general
introduction of meters in a municipal water supply system
much waste of water is prevented, the consumption of water
in the municipality reduced and further increase restricted
for a time; but it has also been the experience following
the general introduction of meters that the consumption
of water again increases at a rate somewhat greater than
the increase of population. It is probable that these municipalities will prove no exception to the rule and that the
consumption of water will be restricted for a time and
subsequently will increase again with the increase of population, though at a somewhat greater rate, and in that case
additional supplies will soon be required.
All of these municipalities are supplied with water from
natural lakes or storage reservoirs supplemented in each case
with water taken from the Ipswich River watershed. In
order to develop additional supplies to meet any further
requirements larger quantities of water will have to be
obtained from the Ipswich River watershed, and in order
to secure any considerable enlargements to their present
supplies additional storage will be required.
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The Ipswich River watershed is a very unfavorable one
for the storage of water in reservoirs suitable for water
supply purposes. The streams for the most part flow
through extensive swamps in wide flat valleys ill adapted
for the storage of water for water supply purposes. Previous investigations have shown that it would be practicable
to construct a very large reservoir by means of a dam
above Willowdale in Topsfield, which would flood the extensive area known as the Wenham Swamp and create a
storage reservoir of very large size, though of shallow depth.
By means of such a reservoir a much larger additional
water supply could be developed than these municipalities
are likely to need unless their population becomes several
times as great as at present, but the expense would be
excessive for the municipalities which now need w ater in
the southern Essex district, not to mention other serious
objections to such a scheme. It is possible also to construct
other reservoirs of considerable size on the main river
farther up the stream but all are open to the objection that
the reservoirs would flood extensive areas of swamps to a
very shallow depth and furnish water of objectionable

r

quality.

The most favorable site for a storage reservoir available
for the municipalities in the southern part of Essex County
is found in the valley of Nichol Brook and of an adjacent
stream flowing from the neighborhood of Putnamville in
Danvers to the Ipswich River. It would be possible, as
indicated in a previous report, to construct here a reservoir
holding about 4,000,000,000 gallons which could be filled each
spring from the Ipswich River and would furnish enough
water to meet the needs of the municipalities in question,
if used in connection with their present sources, for the
next twenty to thirty years.
The estimated cost of the
reservoir, if properly prepared for the storage of water, as
given in the previous report (House 211, 1927, page 21) is
$2,541,800, which does not include the cost of pumping
stations and pipe lines necessary for filling the reservoir or
conveying the water to the municipalities to which it would
be supplied.
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It is not essential, however, that the entire Nichol Brook
area be developed at one time. The circumstances of the
location are such that it is practicable to develop that part
of the proposed reservoir in the neighborhood of Putnamville and create a reservoir having a capacity of about
1,800,000,000 gallons, a scheme that was proposed for
Salem and Beverly many years ago, but no action has ever
been taken by those cities to develop a reservoir at this
site. Recent investigations show that the cost of a reservoir
at Putnamville, together with the cost of works for pump-

ing water from the Ipswich River and of a pipe line to
connect it with Wenham Lake, the chief storage reservoir
of Salem and Beverly, would amount to about $1,609,500.
This reservoir, if used in connection with the water supplies
of Salem and Beverly, would increase the yield of their
sources by an amount equivalent to about 8,000,000 gallons
per day, which would be more than double the present safe
yield of the sources of supply of those municipalities.
From present appearances the cities of Salem and Beverly
are likely to need an additional supply somewhat earlier
than the city of Peabody or the towns of Danvers and
Middleton. The city of Peabody by an arrangement made
a short time ago with the city of Lynn is enabled to pump
water from the Ipswich River at the Lynn pumping station
in Middleton, utilizing the Lynn force main through much
of the distance between that point and its principal storage
reservoir, Suntaug Lake. This arrangement, which has
about eight years to run and may be renewed, will probably
provide Peabody with an adequate water supply for eight
or ten years and perhaps for a longer time.
The town of Danvers has already entered upon a scheme
for raising the level of Swan Pond, one of its storage reservoirs, and supplementing the supply by pumping water
from Emerson Brook, one of the tributaries of the Ipswich
River which enters that stream at a point about a mile
above Nichol Brook. The use of water from Emerson
Brook in connection with the storage in present sources,
increased by raising the level of Swan Pond, will increase
its supply sufficiently to last that town, including Middleton,
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until the consumption of water becomes nearly 25 per cent
greater than the maximum amount of water that it has
used in any previous year, which may be from eight to
ten years depending upon the growth of the town. While
it is probable that Salem and Beverly will have to provide
an additional supply at an earlier time than Peabody or
than Danvers, after the proposed additions now contemplated, the indications are that within a comparatively
few years after Salem and Beverly find it necessary to
secure more water additional supplies will be required by
Peabody and Danvers. There is no reason to doubt that
an ample additional supply to meet the needs of all four
municipalities for many years, probably twenty to thirty
years, could be obtained by the construction of a reservoir
on Nichol Brook. The circumstances are such, however,

that the part of this reservoir in the neighborhood of Putnamville could be constructed in the beginning and the
remainder of the Nichol Brook Reservoir completed at a
later time without adding materially to the cost of the
work.

Considering the large additional supply obtainable by the
construction of the Putnamville section alone, it would
probably be of considerable advantage to all of the municipalities if they should combine in the construction of the
Putnamville Reservoir whenever it is needed by either of
them and should subsequently enlarge the reservoir at a
future time whenever needed, dividing the cost on some
equitable basis which would make practicable the use of
the water by some of the municipalities somewhat earlier
than by others.
The present storage reservoirs in most cases are located
close to populous districts and it is likely that considerable
sums of money will have to be expended in the near future
in order to protect these sources from pollution. In the
upper part of the watershed of the Ipswich River also the
population has been growing rapidly in recent years, and
this water also is likely to be affected more and more by
pollution in the future. Furthermore, the water of the
Ipswich River is highly colored and as greater quantities
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are used from that source the water supplied to the munic-

ipalities is likely gradually to become less satisfactory than
at the present time. Under the circumstances it will no
doubt be desirable, and probably before many years necessary, to filter the water supplied to these municipalities.
Considering the fact that the populous areas of these places
are quite closely connected it will very likely be found
advantageous if all of the water should be filtered at a
single works rather than at works operated by each of the
municipalities independently.
Under the provisions of chapter 700 of the Acts of the
year 1913, the Salem and Beverly Water Supply Board,
acting for the cities of Salem and Beverly, appears to have
been given the right to construct a reservoir or reservoirs
for the storage of the water withdrawn from the Ipswich
River for the supply of those cities, subject to the advice

and approval of the Department of Public Health, and
subject further to the following provisions:
Said water supply board shall not be required or allowed, except
as hereinafter provided, to provide additional facilities for the storage
of all or any part of the water diverted from Ipswich river as aforesaid by the construction of an additional reservoir or reservoirs, or
by the acquisition of land therefor, until such time as the state board
of health shall determine that such additional facilities are necessary,
at which time the state board of health shall order such construction,
and upon notice from the state board of health, said water supply board
shall proceed at once to the construction of such additional facilities
in such manner and within such time as may be prescribed and approved by the state board of health; provided, however, that if, in
the judgment of said water supply board, such additional facilities
for storage shall at any time be necessary or advisable, said water
supply board shall so report and recommend to said cities, and upon
the concurrent action of both city governments approving and authorizing such construction said water supply board may proceed with
the construction of such additional facilities for storage. If the two
city governments do not agree as to the time when such additional
facilities shall be constructed, the state board of health shall decide
as hereinbefore provided.

Similar acts were granted at the same time to the city of
Peabody (chapter 698, Acts of 1913) and the town of
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Danvers (chapter 699, Acts of 1913), though the points at
which water could be taken from the Ipswich River and the
amounts to be diverted were different in the various acts.
In none of the acts was any area specifically set apart for
the use of any particular city or town.
Following a threatened shortage of water in 1918, the
cities of Lynn, Salem, Beverly and Peabody and the town
of Danvers were further authorized (chapter 115, Special
Acts of 1919) to take, in case of emergency, water from the
Ipswich River or its tributaries during the months from
June to November, inclusive, in the years 1919, 1920, 1921,
or any of the said years, in quantities not exceeding those
which may be taken from December to May, inclusive, as
set forth in previous acts, whenever in the opinion of the
State Department of Health the taking of water during the
months aforesaid in the years mentioned, or any of them,
is necessary to provide an adequate water supply for these

cities and town but subject otherwise to the remaining
provisions of previous acts. This act was renewed in 1922
(chapter 66, Acts of 1922) and again by chapter 19 of the
Acts of the year 1925.
The Department is of the opinion that no serious injury
is likely to result to any interest from the further extension
of this act for another period of three years, and the Department recommends that the provisions of the act be so
extended.

The results of the investigations by the Department show
that it will soon be necessary for Salem and Beverly to
provide themselves with an additional supply of water either
by constructing a storage reservoir at Nichol Brook, Putnamville, or elsewhere, or by obtaining an additional supply
from some other source, but in view of the rapid introduction of meters in the city of Salem and the reduction in the
consumption of water in the cities of Salem and Beverly in
recent years, it does not appear essential for these cities to
enter at once upon the work of providing an additional
supply. The city of Peabody and town of Danvers are
likely to need more water very soon after an additional
supply becomes essential for Salem and Beverly.
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It seems to the Department probable, in view of the very
limited opportunities for storage in the Ipswich River
watershed or in the neighborhood of their present sources
of water supply, that a considerable saving in expense for
each of the municipalities might be effected by joint action
in the development of additional storage in the Ipswich
River valley, and the Department believes that an attempt
should be made to secure joint action by all four municipalities in such a development before any further outlay
is made by any of them in developing additional water
supplies. Since it is unnecessary for any municipality in the
group to enter at once upon the construction of works for
an additional water supply the delay necessary in order
that proper consideration may be given to the practicability
of combining in the construction of joint works is unlikely
to result in a shortage of water to any of the municipalities,
provided the matter is given reasonably prompt consideration.

The questions involved could probably most satisfactorily
be considered by a committee composed of one or more
officials familiar with the questions involved from each of
the municipalities concerned in a somewhat similar way to
that adopted some time ago in deciding upon questions of
sewerage for these municipalities. The questions to be
considered should be chiefly the question of developing
additional storage, but they should include the question
of the possibility of joint action in the filtration or treatment of the water and its collection and distribution, and
the question of obtaining a supply from any other possible
sources, including the possibility of obtaining water advantageously from the Metropolitan water system, either individually or jointly by the formation of a subsidiary
district. While the investigations of the Department
indicate the probability that these municipalities can supply
themselves by independent works for a considerable number
of years in the future more economically than by taking
water from the Metropolitan Water District, it is advisable
that this question also be included in case the other matters
are to be taken up for further consideration.
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Until the question of additional water supply for Salem,
Beverly, Danvers and Peabody has been given further
consideration with a view to the possibility of joint action
as herein indicated, it does not seem desirable that further
enlargement or improvement of water supplies should be
made by these communities, except in carrying out plans
already entered upon for the development or protection of
local sources of supply.
Financial Statement.

Appropriation
Expenditures:
Salaries of engineers
Traveling expenses

Blueprints
Miscellaneous

SI,OOO 00

00
343 93

$465

24 07
1 10
834 10

Balance unexpended

1165 90

HELIOTYPE

CO. BOSTON
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REPORT OF CHIEF ENGINEER.

Office of Department of Public Health,
141 State House, Boston, November 16, 1927.

H. Bigelow, Commissioner of Public Health.
Sir;
Herewith is submitted a report upon the water
supply needs and resources of cities and towns in the
southern part of Essex County and adjacent portions of
Middlesex.
To Dr.

George

REPORT,

In the southern section of Essex County and in an adjacent portion of Middlesex the water supplies of most of
the principal cities and towns are taken either wholly or in
part from the Ipswich River and its watershed. The

Legislature has granted rights to the taking of water from
the Ipswich River or its tributaries to Reading and Wilmington in Middlesex County, to Lynn, Beverly, Salem,
Danvers, Peabody and Ipswich in Essex County, and in
addition to these grants water drawn from the Ipswich
valley is supplied by the city of Lynn to the towns of
Saugus and Lynnfleld and by the town of Danvers to the
town of Middleton. The town of Ipswich has not thus far
taken water from the Ipswich River watershed.
Present Conditions affecting the Water Supply of
Cities and Towns in Southern Essex County and
the Adjacent

Section

of

Middlesex.

Reading
The water supply of the town of Reading is at present
taken from the ground by means of wells located near the
Ipswich River a short distance west of the ReadingAndover highway. The water is of very poor quality and,
while before delivery to consumers it is treated and filtered,
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is still very
hard and objectionable in many respects for
domestic uses. Furthermore, the quantity of water which
this source is capable of supplying is inadequate for the

requirements of the town, which has been growing quite
rapidly in recent years. Realizing the importance of securing a new source of supply, the town has caused the matter
to be investigated by engineers employed for the purpose
who have recommended that the town arrange if possible
to obtain water from the Metropolitan Water District.
The following table gives the population of Reading, the
average daily consumption of water, the consumption per
capita and per cent of services metered in 1926 and in
census years from 1905 to 1925;

Water

Consumption
(Gallons).

Year.

Population.

lUALLONBJ.

I

Average

Daily.

Per

Perr Cent
uent
Metered
Services.
ire

Capita.

5,682

158,000

28

89

1910

5,818

206,000

35

90

1915

6,805

224,000

33

95

1920

7,439

287,000

39

98

1925

8,693

329,000

38

97

1926

-

|

1905

319,000

-

97

Wilmington.

The town of Wilmington, which has been growing very
rapidly in recent years, has secured from the Legislature
the right to take water from the ground in the valley of
Martin’s Brook, a tributary of the Ipswich River in the
northeastern part of the town, and has completed investigations which show that a supply of ground water of good
quality and of ample quantity for the present needs of the
town can be obtained in that locality. The necessary
works for supplying this water to the town have not yet
been installed but are likely to be introduced in the immediate future.

1928.]
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The sources of water supply available for the use of the
city of Lynn at the present time are (1) the Saugus River,
(2) the Ipswich River, and (3) four reservoirs which are
supplied with water partly from their own watersheds and
partly from the Saugus and Ipswich rivers. The area and
capacity of the reservoirs are shown in the following table:
Area
*

Ue t?]*?n
Wotlfr
(Reet).

.

HawkesPond

.

Walden Pond

.

.

Breeds Pond

.

.

Square

jtfileB .

Reservoir.

Total

Storage
Capacity
(Million
Gallons).

Acres.
.

.

Area of
i mmediate
Watershed,
including

Reservoir
(Square
Miles).

69.67

0.128

82

392.0

0.68

78.88

0.117

75

328.0

1.86

.

98.00

0.375

240

1,997.5

1.75

.

105.00

0.325

208

1,602.0

1.07

.
.

j

Birch Pond

~

of

Water from the Saugus River is drawn through a canal
Hawkes Pond, thence pumped to Walden Pond and
again pumped from the easterly end of Walden Pond to
Breeds Pond, whence it flows by gravity to the main pumping station of the city situated about one-half a mile south
to

of Breeds Pond.

The water from the Saugus River is taken at a point near
Montrose, where the available watershed is 10.58 square
miles; this watershed includes Quannapowitt Lake. Considerable water is diverted from the Saugus River watershed by leakage into the sewerage systems of Reading and
Wakefield.
Water from the Ipswich River is taken from that stream
at a point near the mouth of Will’s Brook about one-half
a mile above the boundary line between Lynnfield and

Middleton and is pumped thence to Walden Pond. The
area of the watershed above the point of taking is about
43 square miles.
The taking of the water of the Ipswich River is limited
under legislative act to the quantity flowing in excess of
10,000,000 gallons a day at the Paper Mill Uam in Middle-
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located a short distance below the point of taking. The
act also provides that water shall be withdrawn from the
river only in the months from December to May, inclusive.
With these limitations it is estimated that the probable
quantity of water available for the use of the city of Lynn
from these sources in a very dry year is in the neighborhood
of 17,000,000 gallons per day, a quantity approximately
60 per cent in excess of the quantity of water used in any
recent year.
The watersheds of the principal reservoirs now used for
the supply of the city, especially those of Breeds and Walden
ponds, are nearly all owned by the city. There are no
inhabitants on the watershed of Walden Pond. The Breeds
Pond watershed contains about 60 inhabitants per square
mile and the watershed of Hawkes Pond about 190 in all
or about 100 per square mile. Population has encroached
seriously on the watershed of Birch Pond and amounts to
nearly 500 persons per square mile at the present time, but
the latter pond is maintained chiefly for use as an auxiliary
supply in case of emergency.
The watershed of the Saugus River contains a dense population in the towns of Reading and Wakefield, and the
water is very badly polluted by foul drainage in those towns.
The total population on this watershed at the present time
amounts to about 8,600, or over 800 per square mile. This
water has to pass, however, through Quannapowitt Lake
thence through the Saugus River and canals and Hawkes
Pond before being supplied through Walden and Breeds
ponds for the use of the city, and with the long storage
available under present conditions for the water from the
upper end of the Saugus River watershed before it can
reach the consumer the danger from this population is
reduced. The water is highly colored due to contact with
organic matter in the extensive areas of swamps on the
watershed, but the color improves after passing through
ton

the various ponds and reservoirs.
The watershed of the Ipswich River above the Lynn
intake contains a population of nearly 10,000 or about 225
per square mile which is rapidly increasing, as shown by
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recent census reports. This water also is very highly
colored by its passage through the large areas of swamp
on the watershed, but with the quantities thus far used
from this river much of the color is eliminated in its passage
through the reservoirs before reaching the city.
The city of Lynn supplies water to the town of Saugus
and also, under an act of 1926, to the town of Lynnfield.
iggregate population
The
me aggregate
as
supplied
opulation or
lumcipal ities sup
plied as
of the nmunicipalities
indicated by the census
census of 1925 is 117,155. The population
of Ly nn, Saugus and Lynnfield, the average daily consumption of water, the consumption per capita and per cent of
services metered in 1926 and in census years from 1905 to
1925 are shown in the following table:
:

Water

Consumption
(Gallons),

Year.

1905

Population.

Lynn

.

77,042
6,253

Saugus
Lynnfield

-

797

.

Per Cent

Average
Daily.

Per

Services.

Capita.

4,924,000

59

30

-

-

-

72

41

-

-

84,092
1910

Lynn

.

.

89,3361
8,047 j

Saugus
Lynnfield

911

7,027,000

-

98,294

1915

Lynn

.

Saugus

.

95.803

.

10,226
1,112

Lynnfield

6,385,000

-

60
-

54
-

107,141

1920

Lynn

.

.

99,148
9,113,000

83

10,874

Saugus

1,165

Lynnfield

-

-

64
-

111,187
1925

Lynn

.

Saugus

.

103,081

9,597,000

93

82

.

12,743

630,000

49

60

1,331

Lynnfield

-

-

117,155

1926

Lynn

.

Saugus
Lynnfield

.

.

.

8,629.000
700,000
-

.

-

82

-

63

-

-
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In view of the ample supply of water available to the
city of Lynn, that city has authorized the city of Peabody,
under the authority granted by chapter 215, Acts of 1924,
and chapter 274, Acts of 1925, to utilize its pumping station
and force main for pumping water from the Ipswich River
at the Lynn intake for the use of the city of Peabody, under
an agreement which has still some eight years to run, with
a provision for renewal if a continuance of the arrangement
should prove to be mutually satisfactory.
Peabody.

For many years the water supply of the city of Peabody
has been obtained largely from two ponds, known respectively as Spring Pond and Brown Pond, located in the
southwesterly part of its territory, and from Suntaug Lake,
located in Peabody and Lynnfield. Water from Spring
Pond is drawn through an open channel about 3,000 feet
in length to a pumping station adjacent to which is a small
collecting reservoir or basin from which the water is pumped
for the supply of the city. The water of Brown Pond may
be drawn either into Spring Pond or into the channel to the
lower basin a short distance below Spring Pond. Water
from Suntaug Lake is drawn by gravity to the pumping
station in Peabody and may also be delivered into Spring
Pond. The area and capacity of these ponds are shown
in the following table:
Area Water
Surface

Available

Miles).

Gallons).

(Square
Miles).

0.492

(Square

Storage

(Million

Area of
Watershed

Spring Pond

0.099

275.0

Brown Pond

0.043

123,0

0.640

Suntaug

0.261 1

768.0>

0.570

Lake

1 Raised

feet

As previously stated, under an arrangement with the city
of Lynn, under the authority of chapter 215, Acts of 1924,
and chapter 274, Acts of 1925, a pump for the use of the
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city of Peabody has been installed in the Lynn pumping
station at the Ipswich River and a branch pipe line from
the Lynn force main has been laid to Suntaug Lake by
means of which when water is not being pumped by the city
of Lynn the city of Peabody utilizes the water of the
Ipswich River for filling Suntaug Lake.
Under present conditions it is estimated that the probable
quantity of water available for the use of the city of Peabody
in a very dry year is in the neighborhood of 6,500,000
gallons per day, or about 60 per cent in excess of the actual
amount used in any recent year.
The watershed of Spring Pond is rather thickly inhabited,
although the city has acquired considerable areas of land
about it to protect it from pollution, and there is comparatively little population in the neighborhood of Suntaug
Lake, though the population in that region has been increasing considerably in recent years so that its protection is
likely to involve greater expense in the future. The watershed of Brown Pond contains a very large population in
proportion to its area and as its yield is small it is undesirable to incur further expense for its protection. Its use
should be discontinued. The present method of drawing
the water from Spring Pond to the pumping station through
an open channel exposes the water to considerable danger
of pollution from lands on either side, and it will be advisable, unless extensive areas of land in this neighborhood
are purchased for the protection of the supply, to replace the
open channel with a covered conduit. The latter method of
improvement is advisable since the protection of the water
in the open channel from pollution in a populous district
like this will be increasingly difficult no matter how much

land is controlled in its neighborhood.
The water of Suntaug Lake is naturally of excellent
quality for all purposes and the same is true of that of
Spring Pond. The water of the Ipswich River is very
highly colored and, as already indicated, the watershed
contains a considerable and rapidly growing population.
The introduction of water from Ipswich River into Suntaug
Lake has increased the color of the lake water somewhat,
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and this water will presumably have an increasingly unfavorable effect on the water of the lake as the quantity
used increases in the future. Nevertheless, the effect of its
storage in Suntaug Lake is likely to improve the quality of
the water materially and, unless excessive quantities of water
are introduced into the lake from the Ipswich River, the
water supplied to the town from this source is unlikely to
become seriously objectionable. The population of Peabody,
the average daily consumption of water, the consumption
per capita and per cent of services metered in 1926 and in
census years from 1905 to 1925 are shown in the following table:
Water
Year.

Consumption

Per

Per Cent
Metered
Services.

4

(Gallons).

Population.

Average

Daily.

Capita.

1905

13,098

1,747,000

133

1910

15,721

2,645,000

168

7

1915

18,625

2,629,000

141

60

1920

19,552

3,967,000

203

80

1925

19,870

3,280,000

165

87

1926

-

3,154,000

-

92

Salem and Beverly.
The cities of Salem and Beverly have been supplied with
water for many years from Wenham Lake supplemented
with water diverted into the lake by gravity from Longham
Brook. In recent years a further supplementary supply
has been obtained by pumping water diverted from the
Ipswich River a short distance below the village of Topsfield into the northerly end of Wenham Lake. The area
and capacity of Wenham Lake and the reservoir on Longham Brook

are as

follows:
.

(Square
Milool
Mdes).

Available

Area of
Watershed

(Million
Gallons).

(bquare
Miles).

Wenham Lake

0.39

1,218.0

2.18

Longham Reservoir

0.07

55.0

3.28
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The area of the watershed of the Ipswich River above the
point at which water is diverted for the use of Salem and
Beverly is 99.01 square miles. Under the limitations of the
act authorizing the taking of water from the Ipswich River
by Salem and Beverly the cities are allowed to divert water
only when the flow of the river is in excess of 20,000,000
gallons a day at the point of taking and the diversion of
water is limited to the months from December to May,
inclusive. The cities are also limited in the total quantity
they can take to 2,500,000,000 gallons in any calendar year.
These limitations, however, were temporarily extended in
1919, under the provisions of chapter 115 of the Special
Acts of that year, so that Salem and Beverly, together
with the other cities and town taking water from the
Ipswich River, viz., Lynn, Peabody and Danvers, were
authorized in case of emergency to use water from the river
or its tributaries during the months from June to November, inclusive, in the years 1919, 1920, 1921, whenever
in the opinion of the state department of health, the taking of
water during the months aforesaid in the years mentioned, or any of
them, is necessary to provide an adequate water supply for the cities
and town herein mentioned, .
...

.

.

This act was extended in 1922 and again in 1925 and
terminates with the year 1927.
By utilizing to the fullest practicable extent the storage
capacity of Wenham Lake and Longham Reservoir and
utilizing also the summer flow of the Ipswich River under
the terms of recent acts allowing the use of water in the
summer season, the quantity of water available for the
supply of Salem and Beverly is about 9,000,000 gallons per
day, a quantity which is somewhat over 20 per cent in
excess of that used in 1920 when the consumption was
greater than in any other year. The use of water was
materially reduced following the year 1920 and has increased
at a comparatively slow rate in recent years, a condition
due largely to the rapid introduction of meters in the city
of Salem. The population living within the watershed of
Wenham Lake is already large in proportion to its area and
amounts to about 270 persons per square mile.
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The watershed of Wenham Lake is held for the most part
in estates of considerable size, and the population on the
watershed has increased rather slowly since this source was
first used. It is likely, however, that considerable expense
will have to be incurred in the future in the purchase of
land near the lake in order to protect adequately the
purity of the water. The watershed of Longham Reservoir
contains at present a population of about 140 per square
mile, but in that region also adequate protection of the
purity of the water in the future is likely to involve considerable expense.
The water of Longham Reservoir is very highly colored
and contains at times a considerable quantity of organic
matter. The water of Wenham Lake is naturally of good
quality for water supply uses, though its quality has been
less satisfactory since the introduction of water from Longham Reservoir and the Ipswich River than in earlier years.
The population of Salem and Beverly, the average daily
consumption of water, the consumption per capita and per
cent of services metered in 1926 and in census years from
1905 to 1925 are shown in the

Water
Year.

table:

following

Consumption

Average
Daily.

Salem
Beverly

1910

1915

1920

37,627

Per

Capita.

89

3

87

3

3,935,000

90

3

1,702,000

91

4

3,336,000

15,223

1,321,000

52,850

4,667,000

Salem

43,697

Beverly

18,650
62,347

5,637,000

Salem

37,200

3,699,000

Beverly

22,959

1,605,000

99

70

60,159

5,304,000

Salem

42,520

5,700,000

134

Beverly

22,561

1,590,000

70

65,090

j

1905

Per Cent
Metered
Services.

(Gallons).

Population.

7,290,000

25

j
|

51

1928.]
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Year.

Consumption

(Gallons).

Population.

Average

Daily.

1925

1926

Per

Per Cent
Metered
Services.

Capita.

Salem

42,821

5,494,000

128

16

Beverly

22,685

1,434,000

63

78

65,506

6,928,000

Salem
Beverly

-

5,661,000

-

1,451,000

-

-

-

23
79

7,112,000

At the present time the town of Danvers obtains its
water supply from Middleton, or Forest, Pond, supplemented
with water from Swan Pond in Middleton. The area and
storage capacity of these ponds are as follows:
Danvers.
Area Water
Surface
(Square

Miles).

Storage

Available
(Million
Gallons).

Area of
Watershed
(Square
Miles).

Middleton Pond

0.226

361.4

1.63

Swan Pond

0.070

117.7

0.18

At the present time the quantity of water used from
these ponds probably exceeds somewhat the safe yield of
these sources in a very dry period, and the town has under
consideration a plan for raising the level of Swan Pond and
increasing the supply further by pumping from Emerson
Brook into the upper end of the pond. At the point at
which water will be drawn from Emerson Brook under the
proposed plan the drainage area is 2.73 square miles, and

with this proposed addition, including raising the level of
Swan Pcsnd, the safe yield of the sources of supply available
to the town would probably be increased to about 2,200,000
gallons per day, a quantity which is about 25 per cent in
excess of the maximum amount thus far used by these towns in
any single year. Since 1920 the use of water has been reduced
somewhat, largely by the rapid introduction of meters.
In addition to the rights of the town in Emerson Brook
the town is also authorized to take water from Boston
Brook, a tributary of the Ipswich River, but only in the
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months from December to May, inclusive.
The water
supplied from the present sources has rather high color due
to swamps on the watersheds of the sources of supply.
The town has acquired much of the land within the
watershed of Middleton Pond, and this watershed is practically free from population at the present time. Considerable improvements have also been effected by the diversion
of the water of swamps from this pond. The watershed of
Swan Pond contains a number of cottages used, however,
only in the summer season, while the permanent population
on the watershed is very small. The watershed of Emerson
Brook contains a few farm houses, and the water can be protected from serious danger of pollution without special

difficulty.

The population of Danvers and of Middleton, which is
supplied by Danvers with water, the average daily consumption of water, the consumption per capita and per
cent of services metered in 1926 and in census years from
1905 to 1925 are shown in the following table:
Water Consumption
(Gallons).

Average
Daily.

1905

Per Cent
Metered

Year,

Per

Services.

Capita.

Danvers
Middleton

1910

Danvers

1

Middleton

1915

Danvers
Middleton

1920

Danvers

5

Middleton

1925

Danvers

17

Middleton

1926

1,470,000

26
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Marblehead.

The water supply of Marblehead is obtained partly from
two large wells near Forest River and partly from tubular
wells in the westerly part of the town adjacent to Salem, the
water being filtered before being supplied to consumers.
Judging from observations of the yield of the sources an
additional water supply is likely to become necessary at no
distant time.
The quantity of water used by the town increased rapidly
in earlier years, reaching a total of 750,000 gallons per day
in the year 1908, but following that year by the introduction
of meters the use of water was reduced in 1913 to about
479,000 gallons per day. The population of Marblehead,
the average daily consumption of water, the consumption
per capita and per cent of services metered in 1926 and in
census years from 1905 to 1925 are shown in the following
table:
Water
Year.

Consumption

(Gallons).

Population.

Average

Daily.

Per

Per Cent
Metered
Services.

Capita.

1905

7,209

562,000

78

1908

7.286 1

750,000

103 1

1

1910

7,338

577,000

79

37

1915

7,606

512,000

67

31

1920

7,324

635,000

87

47

1925

8.214

670,000

82

49

637,000

-

1926

-

1

Probable Quantity
of

the

Essex

of

j

1

52

Estimated.

Water

Municipalities in

required for the

the

Supply

Southern Part

of

County.

The sources of water supply of the city of Lynn, from
which the towns of Saugus and Lynnfield are also supplied,
are capable as at present developed of furnishing an adequate quantity of water for the requirements of these
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municipalities for a long time in the future if the quality
of the water can be maintained in satisfactory condition,
and the city is likely to be able to continue the arrangement
with Peabody for ten years or more without danger of a
shortage of water unless the consumption of water in these
municipalities should increase much more rapidly than has
been the case in the past.
It is desirable on account of the pollution of the water by
the large population on parts of the watershed of Saugus
River to discontinue the use of that source, but even in that
case the supply of water available to the city if the Ipswich
River is utilized as fully as practicable is likely to be adequate for many years. Under these conditions additional
water supplies are not required at the present time for the
city of Lynn, including the towns of Saugus and Lynnfield,
or for the city of Peabody, though the latter is likely to
require an additional supply if the use of water should continue to increase as in the past within the next ten to
fifteen years.
In Salem and Beverly the rapid increase in the use of
water has been materially checked by the introduction of
meters in the city of Salem and the quantity of water used
in these cities in recent years has been less than the quantity
supplied to those cities in the years 1920 and 1921. It is
probable that a large part of the saving in the use of water
effected by the use of meters has already been realized,
however, and it is likely that the quantity of water used
will soon begin to increase again and if the cities continue
to grow additional storage is likely to be required within
the next five to ten years.
In the town of Danvers, also, the use of meters has materially restricted the increase in the use of water and it is
probable that with the additions now contemplated by
raising the level of Swan Pond and introducing water from
Emerson Brook the yield of the sources will be sufficient
to meet the requirements of the town for a number of
years, and by utilizing the rights of the town in Boston
Brook a supply can probably be obtained for a somewhat
longer time.

1928.]
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Storage in the Ipswich River Valley.

As stated in the report of last year (House Document 211,
1927) the topographical conditions in the Ipswich River
valley are not favorable for the construction of satisfactory
storage reservoirs of considerable size. It has been proposed
to build a very large reservoir in this valley above Willowdale by flooding the area known as Wenham Swamp, creating a reservoir that would cover some 10 square miles or
more than 6,000 acres. The proposed reservoir would flood
a very large area of swamp to a shallow depth and would
probably furnish water of very poor quality which would
require thorough treatment to render it suitable for water
supply uses. Such a reservoir would furnish a far greater
quantity of water than is required for the present needs of
the municipalities in southern Essex County and the cost
of the scheme, including purification of the water, would
be excessive when considered for these municipalities alone.
The investigations in the Ipswich valley indicate, however, that it is practicable to construct a reservoir by means
of dams on Nichol Brook and certain small adjacent streams
which will have a capacity of about 4,000,000,000 gallons,
including an area near Putnamville in the valley of a small
brook draining toward the Ipswich River below Topsfield.
The cost of such a reservoir, if properly prepared for the
storage of water so that the water might be used without
filtration, as given in the report of last year w as as follows:
r

Preparation of reservoir
Construction of dams and dike
Raising and relocating highways
Real estate
Estimated cost of reservoir

$1,038,000

726,800
339,500
437,500
$2,541,800

(Cost of pumping stations, supply mains, etc., to municipalities
which might Join in this development are not included.)

A reservoir at Nichol Brook could be constructed to about
elevation 70 above mean sea level without excessive lengths
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of dams or dikes, and at that elevation would have an area
of about 730 acres and a capacity in the upper 20 feet of
about 4,000,000,000 gallons.
The aggregate quantity of water used in 1926 by the
municipalities in southern Essex County was approximately
21,000,000 gallons per day. A reservoir at Nichol Brook
as herein outlined, if filled each year from the Ipswich River
and used in connection with the present storage reservoirs
of those municipalities, would increase these supplies by an
amount about equal to the aggregate consumption of water
in those municipalities in 1926, that is by an amount something over 20,000,000 gallons per day. That quantity of
water would probably meet the requirements of the various
municipalities in addition to their present supplies for a
period of thirty years or more in the future if all the sources
now in use continued to be available for the purpose.
Included in the foregoing estimate of cost is a large amount
for thoroughly cleaning and preparing the bottom of the
proposed reservoir for the storage of water to be supplied
to the municipalities without filtration.
There is some
question, however, whether these municipalities will long
continue to use without filtration the water of their present
sources, some of which furnish water having a considerable
color and at times a disagreeable taste and odor, while the
water of others is affected by a large and growing population
on their drainage areas.
Furthermore, the watershed of
the Ipswich River contains already a very considerable
population above the point at which the water would be
diverted, and recent census reports indicate that this population is increasing rapidly. A large population on the
watershed of the river would be likely to affect seriously the
quality of the water, and it will probably eventually become necessary, if the use of water from the Ipswich River
is continued, to filter the water in order to make it safe and
satisfactory for domestic use, and in that case a thorough
preparation of the reservoir by the removal of all soil and
organic matter from its bottom would not be essential and
the cost of much of that work might be invested more
advantageously in the construction of filters.

1928.]

HOUSE

—

No. 301.

27

While the quantity of water supplied from Nichol Brook
would be adequate for the needs of all of the municipalities
under consideration for a long time in the future, it is improbable that the city of Lynn would desire to enter any joint
scheme for the construction of this reservoir since the present
sources of supply of that city are probably adequate for at
least thirty years in the future, judging from its growth in
the past.
Assuming that the city of Lynn would not desire to be
included in any joint scheme for taking water from a reservoir on Nichol Brook, an estimate has been prepared of the
cost of constructing a reservoir of smaller size, to be used
by the cities and towns of Salem, Beverly, Peabody, Danvers
and Middleton.
PUTNAMVILLE RESERVOIR.

It was proposed many years ago to construct a basin near
Putnamville as a source of additional water supply for
Salem and Beverly whenever in the future additional storage
should be required for those cities. Other possible reservoirs
were considered at that time of which the Putnamville site
appeared to be the most favorable.
Surveys of the Putnamville site show that there is an area
of flat land at the headwaters of a small tributary of the
Ipswich River adjacent to the Nichol Brook watershed
which could be readily flowed to a depth of about 20 feet
by the construction of a dam across the valley and two
dikes at low places in the surrounding ridges which would
create a reservoir having a storage capacity of about 1,800,000,000 gallons, or nearly half the total storage of a reservoir
on Nichol Brook of which this reservoir site is part. The
area which would be flowed by a reservoir at this location
contains in some places pockets of peaty matter running
to a considerable depth, but in most parts of the area the
depth of loam and soil is not excessive and it is probable
that the reservoir could be prepared by removing the organic
matter from the bottom or covering it where too deep for
removal with clean earth. By preparing the reservoir in
this way the water of the Ipswich River would be improved
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considerably in quality for water supply uses after storage
in the reservoir during the spring and early summer months
and would probably receive still further improvement by

subsequent storage in Wenham Lake, producing a water
from the latter source which would not differ materially
in color or other respects from the water now supplied
therefrom.
This reservoir could be filled by pumping from the
Ipswich River near the point at which water is now diverted
by Salem and Beverly. The elevation of the surface of the
reservoir would be about 70 feet above mean sea level, and
the water could be diverted by gravity through a pipe line
connected with the present force main of Salem and Beverly
leading from the canal into Wenham Lake through which
water would flow to Wenham Lake by gravity. If this
reservoir were used for Salem and Beverly alone it would
provide a sufficient supply, used in connection with Wenham Lake, for a population more than double that living
in these cities at the present time.
Cost

of

an Additional Water Supply for Salem
from Putnamville Reservoir.

and

Beverly

If it should be decided to construct a reservoir at Putnamville it would be necessary to construct a pumping station
near the Ipswich River from which water could be pumped
into the reservoir through the winter and spring months
when the cities are authorized to take water from the river
up to a total of 2,500,000,000 gallons. There are several
plans by which the water could be diverted from the Ipswich
River and pumped into Putnamville Reservoir and discharged thence to Wenham Lake. A practicable plan would
be to construct a pumping station near the present Salem
and Beverly intake on the Ipswich River and a pipe line
from that point to the Putnamville site through which
the reservoir could be filled in the winter and spring. From
a point on this pipe line about one-half a mile below the
Putnamville Reservoir a branch pipe line would be laid
down to a point of connection with the force main running
from the present pumping station to Wenham Lake. By
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this plan, which would make it unnecessary to pump the
water more than once before it is delivered into Wenham
Lake, the total cost of the works including the cost of a
reservoir at Putnamville is estimated as follows:
Construction of dams and dike

.

.

.

1290,260

488,175

Preparation of reservoir
Other expense including purchase of land

232,000

81,010,435
Total cost of reservoir
Cost of pumping station, including pumping equipment and
334,148
force main to Putnamville
.
264,834
Cost of pipe line to connect with present force main .
11,609,417

Total
Quantity

Salem

Water

of

namville,

holding

Connection
Longham

obtainable

Beverly

and

by

using

about

with

Reservoir

the
and

for

the

Cities

op

a Reservoir at Put-

1,600,000,000 Gallons, in
Present Supplies from
Wenham Lake.

By the use of the reservoir at Putnamville in connection
with the present sources of supply, Longham Reservoir and
Wenham Lake, the quantity of water obtainable for Salem
and Beverly, using the Ipswich River under the limitation
of existing laws, would be increased to about double the
present capacity of those sources; that is, an additional
supply of about 8 million gallons per day would be secured.
If the reservoir were properly prepared for the storage of
water it is probable that the water could be used without
filtration so far as the character of the water supplied by
the Putnamville Reservoir is concerned. It is probable
that the color of the water would not be materially increased,
and its condition might be much the same as the water
supplied to the city at the present time. Putnamville
Reservoir has a very small direct watershed, and it would
be advisable in any case to acquire all of the drainage area
of the reservoir so that undesirable structures could not
be placed in its neighborhood.
It is probable that, in order to protect adequately the
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water supply of Wenham Lake and Longham Reservoir in
the future, it will be necessary to acquire a considerable
area of land around those sources to protect them from
pollution. There is danger also that with the increasing
growth of population on the watershed of the Ipswich
River, while danger of bacterial pollution will be reduced
by storage in the reservoir and in Wenham Lake, the effect
of the pollution may foster growths of organisms in the
water which will result in objectionable tastes and odors
at times in the water supplied to the cities. Under these
circumstances, if the use of these sources were to be continued for many years in the future it is likely that filtration
would eventually be found necessary, and in that case a
saving might be made if the reservoir at Putnamville were
prepared for the purpose less thoroughly than would otherwise be advisable. The estimated cost includes, however,
provision for thorough preparation of the reservoir which
would probably make it unnecessary to resort to filtration
for a considerable number of years.

Additional Water

Supply for Peabody and

Danvers.

The city of Peabody by its arrangement with Lynn has
provided itself with an adequate water supply probably
for the next ten to fifteen years at least, and the town of
Danvers with the additions to its sources contemplated
under present plans will be provided with an adequate water
supply for its own requirements, including those of Middleton, for a similar length of time. Furthermore, each of
these municipalities has rights reserved for it in the waters
of the Ipswich River which can be utilized if need be at
some future time. In order to develop these rights to
additional water from the Ipswich River watershed, however, in such a way as to secure large additional supplies,
it will be necessary to secure additional storage facilities,
and opportunities for adequate and satisfactory storage
reservoirs are extremely limited in this watershed, as has
already been indicated, with the exception of the Nichol
Brook area. By constructing a reservoir at Nichol Brook
which could be filled each spring from the Ipswich River
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these municipalities could obtain a large addition to the
supplies which are furnished from their present sources
and could provide for their water supply needs until their
population becomes much greater than at the present time.
The water of the Ipswich River, though very highly colored,
if stored in a properly prepared reservoir on Nichol Brook
would improve in quality, and if supplied through the
present reservoirs of Peabody and Danvers would probably
not affect very materially the quality of the water, though
the color of the water supply would probably increase
gradually as greater quantities of Nichol Brook water were
used. If, however, the rapid increase of population in the
watershed of the Ipswich River should continue, filtration
of the water from that source would probably be necessary
in order to secure a supply of satisfactory quality. A
reservoir on Nichol Brook could be filled each spring from
a pumping station which might be located near the mouth
of Boston Brook since both Danvers and Peabody have
the right to take water from that stream. In order to
deliver the water from Nichol Brook into Middleton Pond
it would be necessary to pump the water through a pipe
line about 3 miles in length, and to deliver the water to
Suntaug Lake for the use of Peabody would require a pipe
line about 6 miles long.
Practicability
Peabody

of
and

Joint Action
Danvers in

Storage in the Ipswich

by

Salem, Beverly,
Further

developing

River Watershed.

The population of Salem, Beverly, Peabody and Danvers
(including Middleton with the latter town) has grown less
rapidly in the past ten years than formerly and the use of
water in each municipality has been greatly restricted in

recent years by the rapid introduction of meters. It is
probable that for several years, if the introduction of meters
is continued until it has been made general, the use of water
in these municipalities will not increase materially over the
quantity used at the present time. Further action in providing additional storage for Ipswich River water for either

32

HOUSE

No. 301

[Jan.

of them can probably be postponed for a few years without
serious danger of a shortage of water. The most favorable
opportunity for developing further storage, considering the
needs of these municipalities, is the construction of a reservoir on Nichol Brook, and it should be practicable by joint
action to effect a considerable saving in the cost to each
municipality if all should join in the development of a
reservoir at that point.
It would be practicable without materially increasing the
cost of the whole project to build a part of the works in the
beginning by constructing the section of the reservoir near
Putnamville and completing the remainder at a later time.
Furthermore if the growth of population in this region
continues, as seems very likely, filtration of the supplies
will be desirable and perhaps necessary in order to provide
a satisfactory quality of water, and it would be practicable
by further joint action to filter the entire supply at one
point and thus save the cost of constructing and operating
three separate filtration plants, one for Salem and Beverly
and the others for Peabody and Danvers, respectively.
Water Supply

of

Marblehead.

An additional water supply is likely to be required in
Marblehead in the not distant future and there appears to
be no practicable way of further developing the present
sources or securing a supply from an independent source
within reasonable distance of the town. A water supply
can doubtless be obtained from the Metropolitan District
in connection with Swampscott and Nahant, or an additional
supply could be obtained by purchasing water from the city
of Lynn or the city of Salem. In any further extension of
the Metropolitan water supply in Essex County this town
should be given an opportunity to join, if it should so elect.
Metropolitan

Water

Supply.

There is no doubt that an excellent water supply could be
obtained by the municipalities in southern Essex County by
purchasing water from the Metropolitan Water District.
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None of these municipalities is eligible to join the Metropolitan Water District since admission to the district under existing laws is limited to the cities and towns any part of which
is within 10 miles of the State House, and all of these municipalities are beyond the specified limit. Under existing laws,
however, the Metropolitan District Commission may arrange
to sell water to cities and towns outside the district, but since
the Metropolitan water supply could obviously be obtained
more economically by joint action by all of the four municipalities chiefly concerned, joint action would be desirable
in case they should decide to take water from the Metropolitan system.
With the information at hand at the time this report is
written, it is impracticable to determine the probable
charge by the district for water supplied either individually
to the municipalities in question or to a subsidiary district
which would include two or more of them. This question
should be given further consideration at the same time as
the question of joint action and developing further storage
and possibly providing filtration for the water of these
cities and towns.

Conclusions.

It does not appear that at the present time the city of
Lynn is in need of an additional water supply since the
present sources seem likely to meet the requirements of
that city for a long time in the future or until the aggregate
population in Lynn, Saugus and Lynnfield becomes much
greater than at the present time. As greater quantities of
water are used from the Saugus and Ipswich rivers the
color and organic matter in the water are likely to increase,
and an increase in population on the watersheds of those
rivers may produce considerable deterioration in the quality
of the water from that cause. By discontinuing the use
of the Saugus River, however, and taking more water from
the Ipswich River a water of a better quality would be
secured. Under the circumstances, it does not appear to be
necessary to consider further at the present time the ques-
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tion of additional water supply for the city of Lynn and
the towns of Saugus and Lynnfield.
The population of Salem, Beverly, Danvers and Peabody
has increased very slowly in the past ten years, while the
use of water has been reduced in all of these places in recent
years by the rapid introduction of meters. It is probable
that the full effect of the introduction of meters has not
yet been reached, and the indications are that Salem and
Beverly have water enough available in present sources for
their immediate needs. Additional storage will soon be
required but need not be provided immediately or until
the quantity of water used begins again to increase materially, since in an emergency a temporary supply could
be obtained from the Chebacco lakes, though those sources
are likely to be needed ultimately for the supply of other
municipalities.
Peabody and Danvers with the additions now proposed
to the sources of the latter town are provided for, so far as
water supply needs are concerned, probably for the next
ten to fifteen years or a somewhat longer time than in the
case of Salem and Beverly. All of these municipalities

must look to the Ipswich River for their future additional
water supplies if they are to be obtained from independent
sources and must secure additional storage in order to make
the freshet flows of the river available for use in the drier
part of the year. The most favorable storage reservoir site
in the valley for the use of these municipalities is found in
the watershed of Nichol Brook and the adjacent small
stream at Putnamville. The Putnamville site has been
considered as the future additional storage reservoir for
Salem and Beverly but a development on Nichol Brook in
connection with Putnamville would furnish more than
double the storage capacity of a reservoir at Putnamville
alone, and since Salem and Beverly have double the population of Danvers and Peabody their fair proportion of all
the available storage on Nichol Brook would be considerably greater than that at the Putnamville area alone. The
circumstances are such, however, that a reservoir at Putnamville could be developed separately in the beginning
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and the larger area constructed at a later time without
adding materially to the total cost of developing Nichol
Brook Reservoir to its full capacity.
Under the circumstances it seems probable that it would
be to the advantage of each of the municipalities concerned
to develop the storage in

Nichol Brook and Putnamville

Inswich River valley has been very

rapid in
water

wholly to
is likely to result which it will be impracticable
prevent. It is likely under the circumstances that it will

sursnlied to these
nunicipalities before many years, and since a large saving
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in cost might be effected if the water were treated at a
joint works it is desirable that the practicability of such
an arrangement be considered in connection with any plan
for joint action in developing further storage at Putnamville or Nichol Brook. In any case it is desirable that these
matters be considered jointly by the municipalities before
any further extensions of their sources of supply are undertaken. Since additional storage is likely to be needed in a
very few years by Salem and Beverly, the question of
combined action should be considered in the immediate
future and the possibility of joint action definitely determined.

Respectfully submitted,
X. H. GOODNOUGH

Chief Engineer.

