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[Committee on Water Supply.

Dec. 15,

1926,

To the General Court.

In accordance with the requirements of chapter 39 of the
Resolves of 1926, the Department of Public Health has
investigated the water supply needs and resources of the
municipalities of the county of Essex and in adjacent portions of the county of Middlesex and submits the following
report.
REPORT

The resolve is

as

follows

Resolved, That the state department of public health is hereby
authorized and directed to investigate the water supply needs and
resources of the municipalities of the county of Essex and of municipalities in adjacent portions of the county of Middlesex. The said
department shall determine the best method of supplying said municipalities with water and of protecting the purity of the water. Said
department shall make such surveys as may be necessary to determine
upon sites suitable for storage reservoirs in the watershed of the Ipswich
river and of the Merrimack river within the limits of the state, with
special reference to developing the highest practicable and economical
yield for water supply purposes of the Ipswich river and its tributaries
for the use of the cities and towns, or groups of cities and towns, which
may reasonably be supplied therefrom, whether within the limits of
Essex county or in adjacent parts of the state. Said department shall
consider the practicability of the development of water supplies for
any of the cities and towns, or groups of cities and towns, in the valley
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of the Merrimack river by the use of any natural ponds now used as
sources of water supply or any ponds or reservoirs which may be made
available for the purpose, either alone or in connection with waters
diverted from the watershed of the Ipswich river. Said department
shall consider and examine proposed sources of water supply already
recommended for the use of any of the municipalities in Essex county
or adjacent parts of Middlesex county in previous reports, whether by
state commissions or local authorities.
The department may employ such engineers, geologists, and other
experts and assistants, and may incur such expenses, as may be necessary to carry out the provisions of this resolve and may expend therefor
out of such amount, not exceeding eight thousand dollars, as may be
appropriated such sums as may be approved by the governor and

council.

Said department shall report to the general court the results of its
investigation, with its recommendations, if any, and maps and plans
showing proposed reservoirs or water supply systems and drafts of
legislation necessary to carry its recommendations into effect, by filing
the same with the clerk of the house of representatives not later than
December first of the current year.

The Department has examined the present water supplies
of the cities and towns of Essex County and of the city of
Lowell and other municipalities in the Merrimack River
valley in adjacent portions of Middlesex County and has
made surveys of possible reservoir sites and investigated
certain watersheds which seemed likely to be available for
water supply uses.
The results of its investigations show in general that
there are two sections in the county in which there is great
need at the present time of providing an additional watersupply in which, so far as present investigations indicate,
it may be desirable to combine several municipalities in
joint works in order to provide a satisfactory solution of
pressing water supply problems. One of these groups is
found in the Merrimack River valley where an adequate
water supply is greatly needed for the town of Methuen,
and a more desirable water supply than the polluted Merrimack River is desired by the inhabitants of the city of
Lawrence.
The investigations indicate that a satisfactory water
supply for these municipalities might be obtained from
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Salmon Brook located northwest of the city of Lowell or
possibly from the Wachusett Reservoir farther away in the
same general direction. But Salmon Brook is also a natural
water supply for the city of Lowell and for the town of
Dracut, which is likely to combine with Lowell in future
water supply developments, and Salmon Brook is inadequate for the requirements of all four municipalities for
any long time in the future without the use of further
additional sources. The question of the advisability of
selecting Salmon Brook as a water supply for Lawrence
and Methuen is consequently dependent upon the future
water supply requirements of the city of Lowell. The
adequacy of the water supply of the city of Lowell, which is
likely also in the future to supply water to the town of
Dracut, is such that an additional supply should be provided for in the immediate future. This subject has been
considered by the city authorities and a limited investigation has indicated that it might be practicable by extending
its well system and developing an additional area southwest of the Merrimack River in the town of Chelmsford
to secure enough water for the requirements of the city
for many years in the future. No thorough study has
been made, however, to determine whether the Lowell
supply can be extended by the method proposed, and
until it has been definitely ascertained that Lowell can
obtain an adequate supply for its needs in the manner
proposed it will be inadvisable to grant exclusive rights
to Lawrence and Methuen in the waters of Salmon Brook.

The pressing needs of Lawrence and Methuen for additional water supply require action at the earliest possible
time, and it is essential under the circumstances that the
water supply needs of the city of Lowell be investigated
as soon as possible so as to determine what rights may
reasonably be granted to any of the municipalities concerned in the development of a water supply from Salmon
Brook. It would be inadvisable for Lawrence and Methuen
to take water from Salmon Brook subject to a similar right
by the city of Lowell and town of Dracut, and it is most
undesirable that, if all four municipalities are to use this
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source in future, duplicate works be installed for the
purpose. It is possible also that if enough water cannot
be
obtained from a development of local sources for the supply
oi Lowell and Dracut, these municipalities by combining
with Lawrence and Methuen can secure a much more
desirable, and perhaps more economical, water supply by
taking water from Wachusett Reservoir than by any other
plan, but this cannot be s atisfactorily determined until

definite information becomes available relative to the cost
of taking water from the sour ces of the Metropolitan Water
District.
In the southerly part of Es; ;ex County the cities of Lynn,
Salem, Beverly and Peabody, and the town of Danvers
obtain their water supplies from local storage reservoirs
which are filled in part from their own watersheds and in
part with water pumped from the Ipswich River during
the period of high flows in the winter and spring. The city
of Lynn with its present storage and its rights in the Saugus
and Ipswich rivers can probably obtain a sufficient water
supply for the requirements of that city and for the towns
of Saugus and Lynnfield, which are supplied with water
from the Lynn works, to meet all requirements for many
years

in the future.

The city of Peabody under an arrangement for pumping
water from the Ipswich River in connection with works
of the city of Lynn can probably obtain an adequate
supply for a number of years, though the arrangement
with Lynn is terminable within a comparatively brief
period, and the storage capacity of the Peabody reservoirs
is inadequate to provide for very much greater requirements
than at the present time.
Further storage should be provided in the immediate
future for the requirements of Salem and Beverly, and
additional storage capacity will also be necessary for the
town of Danvers.

Investigations and surveys for reservoir sites for the use
of these communities have been made during the past year,
though it has not been possible to complete the studies
satisfactorily in season for this report.
They show in
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general that large storage reservoir sites are very few and
for the most part unsatisfactory in this region but that it is
possible to build a storage reservoir on Nichol Brook holding some 4 billion gallons which, used in connection with
the flood waters of Ipswich River, will provide enough
water for the communities in question for a considerable
period of years in the future. The water of the Ipswich
River is much more highly colored than that of any river
of considerable size in the State, excepting possibly in
southeastern Massachusetts, and the watershed of the river,
especially in its upper areas, is rapidly becoming more
densely populated at the present time. While storage in
suitable reservoirs will probably greatly improve the quality
of this water, the conditions may become such as to require
the treatment and purification of the supply before it will
be satisfactory for all domestic use. The expense of the
works is likely to be large and under the circumstances it
is desirable to ascertain whether these communities, or any
of them, can secure a supply more economically and more
suited to its purposes by taking water from the Metropolitan Water District than further development of local
supplies.

Under the circumstances, it seems essential to the Departinvestigation be made to determine the cost
the Metropolitan Water District if supplied
to any of the communities in southern Essex County as
well as to the communities in the Merrimack valley which
might desire a supply from Wachusett Reservoir. It is
also desirable at the same time to complete the investigations
begun during the past year to determine as definitely as
possible the best practicable plan of developing possible
sources of supply, both for the valley of the Merrimack
River and for the district of southern Essex.
The Department has also considered the other cities and
towns and has made surveys of the Chebacco lakes with a
view to their development as storage reservoirs for the use
of cities and towns in the easterly portion of Essex County,
and it is desirable also that these studies should be completed. Ihe studies of water supply for the larger towns
ment that an
of water from
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will include a consideration of means of supplying some of
the smaller towns which are likely to need water in the
immediate future.
The appropriation made for these investigations amounted
to 18,000, of which amount a balance of approximately
$l,OOO remains unexpended. It is probable that the work
undertaken during the past year can be completed within
the appropriation if the balance should be reappropriated
for the purpose, and the Department therefore recommends
that such a reappropriation be made and that the Department be authorized to continue its present study and report
as early as practicable. It will be essential, however, in
case an investigation is to be made of the water supply
resources of the city of Lowell to provide a sufficient sum
for adequate tests of the ground water sources proposed
to be used by that city.
At conferences with representatives of the cities of Lowell
and Lawrence and the towns of Methuen and Dracut the
Department was requested to draft a resolve for further
investigation of the water supply resources of these municipalities to include tests for additional water supply for the
city of Lowell from wells to be located in the town of Chelmsford. A copy of the proposed resolve is appended.
Before final decision is reached it will be necessary to
ascertain the cost of securing water for the various groups
of municipalities involved from the works of the Metropolitan Water District. The usefulness of the data secured
during this and past investigations has been hampered because of the lack of information relative to the policy to be
adopted by the Metropolitan Water District for entrance
to that district. At conferences with the representatives of
the municipalities concerned this need has already been
brought out, and it is the understanding of this Department that a resolve providing for a study and decision on
this general matter, which is of growing importance to an
increasing number of communities, is to be introduced into
the Legislature by the communities interested. With the
results of this study at hand and the extension of the present
investigation herein proposed, sufficient information will
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then be available as to the cost and adequacy of the various
projects already proposed, so that a final decision can be
reached relative to the most advantageous water supply program to be adopted.
A progress report of the engineer of the Department is
appended and forms a part of this report.
Essex

County

Water

Supply

Chapter

39, Resolves

....

Telephone

Charts, maps, films, etc.
Field supplies
Express

1926.

BB,OOO 00

Appropriation

Expended to Dee. 1, 1926:
Services
Travel

of

$3,771 23

3,124 06
500 00
57 37

74 81
149 81
7,182 38

Balance

sBl7 62
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PROPOSED LEGISLATION.
Resolve to provide for an Investigation of the Matter
of a Water Supply for Municipalities in the Valley
of the Merrimack River especially for the
Cities of Lowell and Lawrence and the Towns of
Methuen and Dracut.
Resolved, That the department of public health is hereby
authorized and directed to investigate and determine the best
method of supplying with water the municipalities in the valley of the Merrimack river, especially the cities of Lowell and
Lawrence and the towns of Methuen and Dracut, from some
point in the metropolitan water supply system or from Salmon
brook or from any other source which appears to the department to be appropriate for the purpose.
Said department shall also make such investigations as it
may deem necessary, including pumping tests, to determine
the practicability of securing an additional water supply for
the city of Lowell of suitable quality for all domestic uses sufficient to make adequate provision for the requirements of
said city for a reasonable time in the future from the ground
in the neighborhood of said river on the north side adjacent
to the present well fields or the area within that portion of the
town of Chelmsford which lies between the Boston and Maine
Railroad and the southerly bank of said river northwest of
the point where Stony brook joins said river and within approximately one mile of said junction; but no such tests shall
be made until after legislative authority has been granted to
the city of Lowell to obtain such water supply from the
ground within the territory herein described by means of
wells or other works.
In case the city of Lowell shall fail to secure such legislato
tive authority, or in case the tests herein provided for fail
Lowell
can
be
for
show that such additional water supply
deobtained from the ground within the territory herein
the
said
dethen
scribed by means of wells or other works,
a
foi
plan
its
report
partment shall prepare and present in
of
Lowell
works
to
the
cities
supplying water through joint
and Lawrence and the towns of Methuen and Dracut and
it
such other municipalities as the department may think
brook,
with
scheme,
from
Salmon
desirable to join in such a
such supplementary sources as may be available in connec-
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tion with said brook, or from some point in the water supply
system of the metropolitan water district or from some other
source, together with estimates of the probable total cost of
the works required and the probable annual expense to each
of said cities and towns for water supplied. If said department shall find such additional water supply for Lowell can
be obtained from the ground within the territory herein
described by means of wells or other works, then the said
department shall prepare and present in its report a plan
showing in detail all the works necessary for providing an
additional water supply for the city of Lawrence and the
town of Methuen, from Salmon brook or from some point in
the water supply system of the metropolitan water district
or from some other source, together with estimates of the
probable total cost of the works required and the probable
annual expense to said city and town for water supplied.
Said department shall study in detail the location of conduits, pipe lines, reservoirs and other works and shall recommend locations for the same. Said department may employ
engineers, experts and other assistants, and may incur such
expenses as may be necessary to carry out the provisions of
this resolve, and may expend therefor, out of such amount not
exceeding twelve thousand dollars as may be appropriated by
the general court, such sums as may be approved by the
governor and council.
The sums so expended shall in the
first instance be paid from the state treasury upon the order
of the department of public health. So much of said sums as
may be expended for investigations and tests to determine the
practicability of securing such additional water supply for the
city of Lowell from the ground within the district herein described shall be apportioned upon the city of Lowell; and the
remaining portion of said sums shall be apportioned upon the
cities of Lowell and Lawrence and the towns of Methuen and
Dracut in such proportion as the department shall determine.
All of said sums shall be assessed, collected and paid over to
the state treasury in the same manner and at the same time
as the state tax. Said department shall report to the general
court the results of its investigation with its recommendations,
estimates of cost, maps and plans showing clearly the location, size and capacity of pipe lines, reservoirs and other works
and drafts of legislation necessary to carry its recommendations into effect, by filing the same with the clerk of the house
of representatives on or before December thirty-first of the
current

year.
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REPORT OE CHIEF ENGINEER.
Office

of Department of

Public Health,

141 State House, Boston, December 10, 192'

To Dr.

George

H. Bigelow, Commissioner of Public Health

Sir:

Herewith is submitted a report of the investigations made during the past year, in accordance with chapter
39 of the Resolves of 1926, as to the water supply needs
and resources in Essex County and adjacent portions of
Middlesex County.
REPORT

In the district under consideration the cities and larger
towns were naturally the first to provide themselves with
public water supplies, and as the smaller towns followed they
also for the most part constructed independent systems,
though in a few cases a water supply was obtained from
an adjacent municipality.
With the growth in population and the increase in the
use of water serious shortages of water supply are now being
experienced in two sections of Essex County, one being in

the valley of the Merrimack River in the northwestern
section, and the other in the southerly areas where the
Ipswich River is becoming the main dependence for water
supply for a number of the larger cities and towns.
The Merrimack River Valley Section.

The water supply conditions in the Merrimack River
valley have been the occasion of previous investigations
under legislative resolves, the results of which have been
reported in House Document No. 1450, dated March, 1923,
and in House Document No. 1135, dated January, 1926.
The conditions in this valley have presented a serious
problem. The town of Methuen was originally supplied
with water from wells in the valley of the Spicket River in
the northerly part of the town adjacent to the New Hamp-
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shire boundary. This source becoming inadequate, an auxiliary supply was obtained some four years ago from the
ground near the banks of the Merrimack River opposite
Pine Island above the city of Lawrence. These sources taken
together have been found inadequate for the supply of the
town in dry periods in recent years, and from time to time
the supply has been supplemented in emergencies with water
drawn directly from the Spicket River, a source which has
been developed for industrial uses in mills in Methuen and
Lawrence. This is not a desirable source of water supply in
any case and the yield is fully required by the industries.
The city of Lawrence is supplied with water taken from
the Merrimack River which is filtered before delivery to
the city, but on account of the great and increasing pollution
of that stream by sewage this source is an objectionable one,
and it is the desire of the city to secure as soon as possible
an adequate supply of unpolluted water. Previous investigations have shown that the only source in this region from
which it is practicable to secure a satisfactory water supply
for these municipalities at reasonable cost is Salmon Brook,
a tributary of the Merrimack River, the watershed of which
lies about six to seven miles northwest of the city of Lowell.
The question of taking a water supply for Lawrence and
Methuen from Salmon Brook has been considered in previous reports, the results of which show that an adequate
supply of good water might be obtained from that source
if it were to be used for those municipalities alone, but any
consideration of the use of water from Salmon Brook for
Lawrence and Methuen involves also a consideration of the
question of -water supply for the city of Lowell and neighboring municipalities in the adjacent section of Middlesex
County, since Salmon Brook is an even more accessible
supply for those municipalities than for Lawrence and Methuen. The quantity of water used by the city of Lawrence
and the town of Methuen during the past twenty-five years
is shown in the following table;
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1900

62,559

53

3,317,000

7,512

40

298,000

70,071

52

3,615,000

1901

64,057

49

3,108,000

7,745

42

328,000

71,802

48

3,436,000

1902

65,555

53

3,464,000

7,978

42

333,000

73,533

52

3,797,000

1903

67,054

42

2,838,000

8,210

37

302,000

75,264

42

3,140,000

1904

68,552

41

2,834,000

8,443

37

313,000

76,995

41

3,147,000

1905

70,050

43

2,978,000

8,676

43

372,000

78,726

43

3,350,000

1906

73,218

45

3,308,000

9,230

41

380,000

82,448

45

3,688,000

1907

76,387

46

3.511,000

9,785

37

363,000

86,172

45

3,874,000

1908

79,555

43

3,425,000

10,339

38

388,000

89,894

42

3,813,000

1909

82,724

43

3,566,000

10,894

37

400,000

93,618

42

3,966,000

1910

85,892

45

3,879,000

11,448

38

438,000

97,340

44

4,317,000

1911

86,765

45

3,943.000

11,960

41

489.000

98,725

45

4,432,000

1912

87,639

47

4.104,000

12,472

49

615,000

100,111

47

4,719,000

1913

88,512

44

3,898,000

12,983

46

600,000

101,495

44

4,498,000

1914

89,386

46

4,132,000

13,495

48

641,000

102,881

46

4,773,000

1915

90,259

44

4,006,000

14,007

45

630,000

104,266

44

4,636,000

1916

91,061

39

3,548.000

14,243

54

774,000

105,304

41

4,322,000

1917

91,863

44

4,069,000

14,480

59

854,000

106,343

46

4,923,000

1918

92,666

48

4,475,000

14,716

65

952,000

107,382

51

5,427,000

1919

93,468

47

4,431,000

14,953

54

800,000

108,421

48

5,231,000

15,189

50

762,000

109,459

49

5,386,000

110,393

46

5,054,000
5,405,000

1920
1921
1922
1923

94,270
94,121
93,972
93,824

49

4,624,000

45

4,203,000

16,272

52

851,000

49

4,574,000

17,356

48

831,000

111,328

49

51

4,780,000

18.439

55

1,005,000

112.263

53

5,785,000

19,523

57

1,121,000

113,199

51

5,744,000

57

1,166,000

114,133

52

5,891,000

93,676

49

4,623,000

1925

93,527

51

4,725,000

I

1924

Water

Supply of

20,606

Lowell

and

Adjacent

Towns.

The water supply of the city of Lowell is obtained chiefly
from groups of tubular wells on the northerly bank of the
Merrimack River known as the Boulevard wells and partly
from the Cook wells so called in the valley of Hales Brook
in the southerly part of the city. In past years water has
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been also taken from the Hydraulic well system so called
which is also located in the valley of Hales Brook. The
water of the Boulevard wells, which was introduced about
thirty years ago, gradually deteriorated in quality on account of the presence of an excess of manganese and iron,
but this water is now treated and filtered with satisfactory
results. The quantity of water which these sources will yield,
however, is limited, and it has become necessary to draw
more and more water from the Cook wells. The water of
the latter sources, however, is corrosive, and when used
continuously in the past has caused serious menace to health
from lead poisoning. It would probably be practicable to
remove the excess of carbonic acid by some form of treatment of the water, though at a large expense, and in any
case the supply obtainable from both sources is hardly equal
to the requirements of the city in an extremely dry period.
Investigations have been made with a view to obtaining an
additional supply, the results of which indicate that an additional quantity of suitable water might be obtained from
the ground on the southerly bank of the Merrimack River
within the limits of the town of Chelmsford about opposite
the westerly end of the Boulevard well system, but no adequate investigations have been made to determine the
quantity and quality of the water to be obtained in this
region. It will also be necessary before water can be obtained there by the city of Lowell that legislative action be
secured to authorize the withdrawal of large quantities of
water from this area and the taking of the lands necessary
for the purpose.
The town of Dracut, adjacent to the city of Lowell on
the north, has also a very limited water supply, and it appears probable that in the future the supply must be obtained largely from the city of Lowell.

Water

Supply Requirements of Lowell and Dracut

The quantity of water used by the city of Lowell and
town of Dracut during the past twenty-six years was as
shown in the following table. The introduction of meters
several years ago reduced the quantity of water used and
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the growth of the city in recent years has been small;
in fact, a reduction in population took place in the last
five years. Such occurrences have happened before and it
is probable that the city will again become prosperous and
in that case the quantity of water required for water supply
purposes will be likely to increase more rapidly than in the
past.
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Lowell

and

Dracut.

The studies of water supply resources in the region about
the city of Lowell show that, aside from the further possible
development of its well system by taking water from the
south side of the Merrimack River in the town of Chelmsford, the most appropriate source of supply for Lowell and
Dracut is probably Salmon Brook, which is much nearer to
Lowell than to Lawrence and Methuen. Under these conditions regard for the needs and interests of Lowell and
adjacent towns would probably make it inadvisable to
grant to Lawrence and Methuen the exclusive right to the
development of Salmon Brook. On the other hand, if
Lawrence and Methuen should construct works for taking a
supply from Salmon Brook, and Lowell should later take
water from the same source, a duplication of works would
be required, entailing a great and unnecessary additional
cost which might be obviated if all the communities should
join in a single system of works. Furthermore, the supply
of water available from Salmon Brook and two small tributary streams which can readily be turned into it is but little
more than the present quantity of water used in the communities in question, and at its highest practicable development Salmon Brook is hardly capable of yielding more than
double the amount of water required by these municipalities
at the present time. The cost of the development will be
large in any case, amounting as estimated in a previous
report to some $4,683,000, and the ultimate development
to yield about twice the present use of water in the four
municipalities in question would amount to $6,468,000.
This development would furnish enough water probably for
at least twenty-five or thirty years, when a further supply
might become necessary.
Possibility

of

Obtaining a

Water

Supply

for

the

Merrimack Valley from the Metropolitan System.
Previous resolves of the Legislature relating to these
questions have included a requirement for investigating the
practicability of supplying Lawrence and Methuen from the

16

HOUSE

No. 211.

[Jan.

Metropolitan water supply system, the results of which
have indicated that the most satisfactory method of obtaining a supply from the Metropolitan works would be to
take the water directly from Wachusett Reservoir which is
high enough to supply water by gravity to the cities in the
Merrimack valley. It would be impracticable on account
of the expense to supply Lawrence and Methuen from other
parts of the Metropolitan system. If, however, it should be
decided to take water from the Wachusett Reservoir the
conduit which would be required to convey the water to
Lawrence and Methuen would necessarily pass through or
very near the city of Lowell, and, as in the case of Salmon
Brook, if Lowell should later decide to take a water supply
from Wachusett Reservoir it would be necessary to duplicate a long line of conduit in order to make provision for
that city and adjacent towns which might desire an additional water supply from the Lowell works. It is consequently desirable before deciding as to the advisability of
any plan for supplying Lawrence and Methuen from Wachusett Reservoir to determine whether Lowell and Dracut or
other municipalities may desire to join in the plan. Until
it has been determined definitely whether it is practicable
for the city of Lowell to obtain an adequate supply for its
own requirements for a reasonable time in the future from
its present well system, supplemented by an additional
supply from the North Chelmsford area, it would be impracticable to decide as to the most appropriate and desirable
method of providing a water supply for the municipalities
in question from any of the available sources. For these
reasons it is essential that an investigation of the cpiestion
of enlarging the Lowell supply adequately from local
sources shall first be undertaken before satisfactory conclusions can be reached as to the advisability of joint action
or as to the best practicable method of providing water
supplies for these municipalities.
It is also essential before a final determination of these
questions can be reached that fairly definite information
be made available as to the probable charge for water if the
water for the supply of these municipalities should be taken
from Wachusett Reservoir.
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The Southern Essex Section

In the southerly part of Essex County the Ipswich River
is the source chiefly depended upon to meet the increasing
water supply requirements of the municipalities in that
section. The Legislature has in the past granted rights to
take water from the valley of that stream for water supply
purposes to Wilmington, Reading, Lynn, Salem, Beverly,
Danvers, Peabody and Ipswich.
Reading at present obtains its water supply from wells
on the banks of the Ipswich River in the northerly part of
that town. The water is affected by an excess of iron for
the removal of which it is treated with chemicals and filtered through mechanical filters, and as supplied to the town
it is excessively hard as compared with the water supplied
to other cities and towns in the eastern part of the State.
Furthermore the yield of the wells is barely adequate for
present requirements, and investigations by the engineers
employed by the town having disclosed no satisfactory
source of water supply available for that purpose, it has
been recommended to the town to secure its water in the
future by joining the Metropolitan District.
The water supply of the city of Lynn is obtained from
four storage reservoirs, two of them of fairly large size
situated in the western part of that city into which water is
diverted by gravity from the Saugus River above Montrose,
and by pumping from the Ipswich River above the point
where the North Reading-Middleton boundary line crosses
the river above the old paper mill at Middleton. The city
has the right to divert all of the flow of the stream at that
point in the months from December to May, inclusive, in
excess of 10 million gallons per day. The quantity of water
obtainable in this way is ample for the needs of the city
probably for a good many years in the future.
The city of Peabody has until recently obtained its supply
from Spring and Brown ponds in Peabody and Suntaug Lake
in Lynnfield. The supply obtained in this way has been
inadequate for several years, and after these sources had
become nearly exhausted an arrangement was made recently
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with the city of Lynn whereby Peabody is authorized to
pump water from the Ipswich River at the Lynn pumping
station through the greater part of the length of the Lynn
force main and divert the water into Suntaug Lake. This
arrangement will provide the city of Peabody with sufficient
water for probably at least ten years in the future, but when
the growth of the city of Lynn makes necessary the use of
this water for the supply of that city the arrangement with
Peabody is to be terminated.
The cities of Salem and Beverly are supplied jointly with
water from Wenham Lake and Longham Reservoir, supplemented with water diverted from the Ipswich River in
Topsfield, where these cities have the right to take the flow
of the river in excess of 20 million gallons per day up to
2,500 million gallons per year during the months from December to May. This water is pumped into the upper end
of Wenham Lake. The entire supply obtainable under this
arrangement has not always been adequate in dry periods,
but authority has been granted to these cities by the Legislature to take also all the flow of the river above 20 million
gallons a day in the months from June to November, inclusive, in times of emergency. A similar grant has been
made to the other cities and towns having authority to take
water from this river. During very dry seasons, however,
the amount obtainable from present sources supplemented
by the Ipswich River, even with the use of water during the
summer as well as the winter months, is barely sufficient for
the supply of Salem and Beverly, and further provision for
their needs must be made in the near future.
The town of Danvers obtains its water supply from Forest
Pond in Middleton supplemented by water from Swan Pond
in the town of North Reading, both of which are within the
Ipswich River watershed. The town has also the right
under a legislative act to take water from Boston Brook and
from Emerson Brook, both of which are tributaries of the
Ipswich River. The quantity yielded by the present sources
is barely sufficient for the requirements of the town, and
provision must be made for an additional supply within the
immediate future.
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River Valley.

While the city of Lynn with the amount of storage at
present available in its reservoirs can obtain water enough
from the present available sources to meet its requirements
for a long time in the future, it is evident that supplementary supplies must soon be provided for Salem, Beverly and
Danvers, and also for Peabody within a comparatively
short period of years. Enough water can be obtained from
the Ipswich River and its tributaries to supply the needs
of these communities for a considerable time in the future,
provided additional reservoir capacity can be secured to
make practicable the storage of the flood waters flowing
in the winter and spring for use in the summer and fall
when, in dry seasons, the flow of the Ipswich River is too
small to allow the withdrawal of any water from that stream.
The problem for each municipality in securing an additional
water supply is that of providing additional storage facilities, assuming that dependence is to be placed in future
upon the w’ater to be obtained at times of high flow in the
Ipswich River. The topographical conditions in the Ipswich
River valley are not favorable for the construction of satisfactory storage reservoirs of considerable size. The main
river and its principal tributaries flow with sluggish current
through broad, flat valleys, many of them containing extensive swamps, and the water is highly colored and objectionable for use except after long storage. Investigations
outlined in previous reports have shown that it is possible
to provide a very large storage reservoir by constructing a
dam on the main stream above Willowdale where there are
several sites at which a dam could be constructed without
special difficulty, but such a reservoir would cover a very
large area of land, mostly included in the Wenham swamp,
and would furnish a water of such poor quality that very
thorough treatment and filtration would be necessary to
make it acceptable for general use. There are other serious
objections to the construction of this proposed reservoir,
including its cost, which would be too great to make it
practicable for use unless the cost were shared by a number
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of communities of considerable size. The size of the reservoir
would, moreover, be much greater than is required for the
municipalities likely to use water from this source for a
great many years in the future. Further explorations in the
valley of the Ipswich River have shown 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 million gallons, including an area
near Putnamville which would require an additional dam.
This reservoir could be filled with water each spring from
the Ipswich River and would furnish a large additional
supply which might be used jointly by Salem, Beverly,
Danvers and Peabody, and might possibly be constructed
in sections from time to time as needed. Such a reservoir
used in connection with the present sources of water supply
of these municipalities would probably provide water enough
to meet their requirements for the next twenty to thirty
years. If the bottom of the reservoir were carefully prepared for the storage of water it is probable that much of
the color of the water would be removed by storage and that
the water might be used through the present reservoirs of
the cities in question without filtration. The cost of the
works would be large, however, and might be greater to
some of the communities at least than the cost of water
from the Metropolitan District, but it is impracticable to

make any satisfactory comparisons of the relative cost of
water supplied from such a source with the cost of water
from the Metropolitan District until further information
has been obtained.
In considering the Ipswich River as a source of water
supply for the communities in this region for a considerable
period in the future it is necessary to take into account the
probable future conditions within its watershed. This
watershed is located not far from the Metropolitan District
and at no great distance also from the populous valley of the
Merrimack River, and with the spread of population that
is taking place in this region in recent years the increase
in the number of inhabitants on this watershed has been
marked and the population per square mile is now greater
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than desirable on the watershed of a public water supply.
It seems likely that the growth of popidation in this watershed will continue until the number of inhabitants living
within it becomes much greater than at the present time,
and this consideration seriously impairs its desirability for
use as a principal source of domestic water supply.
Estimated Cost of Nichol Brook Reservoir,

including

the Putnamville

Basin
81,038.000

Preparation of reservoir

Construction of dams and dike
Raisins and relocating highway

726,800

Real estate

437,500

339,500

....

Estimated cost of reservoir

$2,541,800

Note. Cost of pumping stations, supply mains, etc., to municipalities which might join in this development are not included.
Water

Supplies in

Other Communities

in

Essex

County.

Of the towns in the extreme southern portion of Essex
County, Swampscott and Nahant have long been supplied
from the Metropolitan system, while Lynnfield and Saugus
obtain their water from the city of Lynn. The town of
Marblehead has grown quite slowly for many years, but
with a growing summer population the use of water has

been steadily increasing until the available supply is but
little more than equal to its requirements. With the growth
of the town and the introduction of a sewerage system now
under construction, an additional water supply is likely to
become necessary in the near future. The town is so situated that it might obtain water from the Metropolitan
water supply in connection with the adjacent town of
Swampscott, or it might join either with Lynn or Salem,
which are adjacent to the town on the southwest and west.
It is improbable that a supply of good water can be obtained
from local sources.
Ihe town of Manchester obtains its supply in part from
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w ells within the limits of the town and in part from Gravel
and Round ponds, two of the group of natural ponds in the

town of Hamilton known as the Chebacco lakes. The supply
set apart for Manchester from these sources, together with
the local sources now in use, is likely to prove adequate for
the town for many years. The lands around the ponds,
moreover, are owned in large estates and are consequently
at present well protected from serious danger of pollution.
The city of Gloucester obtains its water supply from three
storage reservoirs in the uninhabited region in the westerly
part of the city, and for the present these sources appear to
be adequate for its requirements. The water supply of the
town of Rockport is taken chiefly from Cape Pond in that
town, which yields no more than sufficient water for present
requirements. It may be possible to augment the supply
somewhat from local sources, but any considerable future
requirement will probably have to be met from sources
outside the town. While the growth of Gloucester and
Rockport has been comparatively slow, nevertheless additional supplies for both communities are likely to be needed
before many years, and the most favorable sources from
which these supplies can be obtained are likely to be the
Chebacco lakes in Essex, and any rights to water supply
from those sources should be subject to possible needs of
Gloucester and Rockport, though provision should first be
made for the small town of Essex in which Chebacco Lake
itself is in part situated and which has not yet provided
itself with a public water supply.
The question of a water supply for Wenham and Hamilton
has been considered from time to time in previous years
and no water supply has yet been introduced into either
town. It is probable that both towns can obtain a supply
from Wenham Lake if desired by some arrangement with
Salem and Beverly.
The town of Hamilton may be able, however, to secure
an independent supply from the ground in the valley of
Miles River, since the quantity of water required would not
be large. The town of Ipswich takes water from a reservoir
on Dows Brook supplemented with water from Bull Brook.
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way at the present time to further develop
the latter source to meet the requirements of the town.
In the central part of the county the towns of Boxford,
Topsfield, Rowley and Georgetown are not yet provided
with public water supplies, though a public supply is
greatly needed, at least in Rowley and Georgetown. It is
probable that each of the towns can supply itself with
water from local sources when it is decided to introduce a
public water supply. In the lower part of the Merrimack
River valley the city of Haverhill and the town of Groveland are supplied with water from several natural ponds
and the Millvale Reservoir, some being on the north side
and others on the south side of the river. The quantity of
water which these sources are capable of furnishing is ade-

Work is under

quate for present needs and is likely to meet their requirefor a considerable number of years in the future
the
population grows much more rapidly than has
unless
been the case in recent years. A public water supply has
not yet been introduced in either of the towns of Newbury
ments

or

West

Newbury.

Merrimac on the north side of the river
The
below Haverhill is provided with a supply of ground water
from wells near Lake Attitash and is unlikely to need more
water for several years. Amesbury obtains its water supply
from wells near the Powow River below Lake Attitash, and
the quantity obtainable from these sources is ample for all
present requirements. The quality of the water is very
objectionable on account of the presence of an excess of
iron, and works for treating the water for the removal of
the iron are now’ under construction.
The town of Salisbury is supplied from large wells in the
extreme northerly part of the town lying on both sides of
the boundary line of the State of New Hampshire. The
quantity obtainable is rather limited, and hardly sufficient
during the summer season, on account of the requirements
of the large summer resort at Salisbury Beach. The city
of Newburyport obtains its supply from wells near the
Merrimack River supplemented with water from a reservoir
on the Artichoke River which is filtered and supplied in
town of
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connection with the water of the wells. This city in the
past has grown very slowly and the quantity of water
obtainable from the existing sources is adequate for present
requirements.

The population of the lower part of the Merrimack River
valley has in general grown quite slowly and the water
supplies obtained from local sources are probably adequate
to meet all requirements for a number of years to come.
If the population in this region should become much greater
than at the present time it would be difficult for these towns
to obtain additional supplies in large quantity from sources
within the immediate limits of the Merrimack River valley.
Conclusions.

The serious problems of water supply in Essex County are
at present found at Lawrence and Methuen in the northerly
portion, and in the region of Salem, Beverly, Danvers and
Peabody in the south. The nearest available sources adequate for the supply of Lawrence and Methuen are Salmon
Brook and its tributaries west of the city of Lowell, or the
Wachusett Reservoir farther away in the same general
direction, from which a supply could be obtained by gravity.
It would be inadvisable, however, for Lawrence and Methuen
to attempt to develop a water supply from Salmon Brook
if, as is probable, it would be necessary to reserve rights
therein to the city of Lowell and adjacent municipalities,
and in case the cities of Lowell and Lawrence and the towns
of Methuen and Dracut should join in the development of
Salmon Brook, either the maximum development of that
stream would be necessary or additional sources would have
to be developed in the not distant future to meet any considerable increase in the water supply requirements of these
communities. On the other hand, if Lowell and Dracut
should unite with Lawrence and Methuen in the development of an additional supply, it is not improbable that in
the long run, if not in the beginning, the most satisfactory
and economical source for all of the communities would be
the Wachusett Reservoir, from which water could be sup-
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plied to all of the communities by gravity. It is impracticable under the circumstances to reach a definite conclusion
as to the most appropriate method of supplying these communities with water until it is possible to determine the
probable future needs of Lowell and Dracut. Certain plans
have been suggested for increasing the water supply of the
city of Lowell by enlarging its tubular well system in the
neighborhood of the Merrimack River and extending the
collecting works to areas south of the river in the town of
Chelmsford, but no definite tests have yet been made to
determine the practicability of securing any considerable
additional quantity of water by such a plan. It seems essential that these necessary tests be made at once to determine the probable future water requirements of the city of
Lowell before the problem of water supply for these various
communities can be definitely solved. It is also important
at the same time to ascertain the probable charges that
would be made for a water supply from Wachusett Reservoir,
and this question will require an authoritative determination
before any comparison can be made of the cost of a water
supply from Salmon Brook wdth the probable cost of water
from the Metropolitan reservoir.
In the southerly part of the county the great water supply
need is additional storage for the cities of Salem and Beverly,
and in the not distant future for Peabody and Danvers, and
surveys of possible reservoirs for these communities have
been made during the past year. It has not been practicable, however, within the time available, to complete the
necessary surveys in season to make satisfactory studies of
the possible reservoir sites and the means of utilizing them.
Furthermore, here, as in the case of the upper Merrimack
River valley, it is possible that some of the communities
can be supplied more economically in the long run, and
perhaps in the beginning, in connection with the Metropolitan District than by the development of local sources of
supply. It is consequently important that the probable
charge for Metropolitan water if supplied to these towns
should be more definitely determined than is possible at the
present time.
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As a result of the studies of the past year it is recommended that the investigation be continued during the
coming year to make possible the completion of the work
now begun, and especially that provision be made for a
determination of the probable charge for water from the
Metropolitan District to communities in the southerly part
of Essex County and in the upper part of the valley of the
Merrimack River.

Respectfully submitted,
X. H. GOODNOUGH,
Chief Engineer.

