
SENATE No. 183.

Office of the State Board of Health,
State House, Boston, Jan. 10, 1901.

To the General Court of Massachusetts.

I have the honor to transmit to the Legislature the report of the
State Board of Health required by the provisions of chapter 375
of the Acts of 1888, entitled “An Act to protect the purity of
inland waters, and to require consultation with the State Board of
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The State Board of Health, acting under the provisions of chapter
375 of the Acts of 1888, entitled, “ An Act to protect the purity
of inland waters and to require consultation with the State Board
of Health regarding the establishment of systems of water supply,
drainage and sewerage,” herewith presents a report of its doings
during the year 1900.

REPORT.
The Board has received 104 applications for advice with reference

to water supply, drainage and sewerage and the prevention of pol-
lution of streams, a greater number than in any previous year,
and about double the number presented to the Board for considera-
tion in any year previous to 1896. The number of applications
given above includes those presented under special laws enacted
by the Legislature from time to timerequiring the approval by the
Board of plans of water supply, drainage and sewerage; also peti-
tions for the approval of the taking of land by cities and towns for
sewage-disposal purposes under the provisions of chapter 124 of
the Acts of 1890, and petitions for the establishment of rules and
regulations for the protection of sources of water supply, under the
provisions of chapter 510 of the Acts of 1897.

Examination of Water Supplie

The total population of the cities and towns in the Common-
wealth which are provided with a public water supply is, according
to the census of 1900, 2,565,301, or 91.4 per cent, of the total
population of the State. At the end of the year all of the 33 cities
in the Commonwealth and 133 out of a total of 320 towns were
provided with public water supplies, new supplies having been
introduced in 2 towns, Northfield and Dracut, during the year.

WATER SUPPLY AND SEWERAGE.
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Of the 166 cities and towns now provided with a public water sup-
ply, 116 are supplied from their own works and 50 from private
companies. The total population of places supplied by private
companies, according to the census of 1900, was 237,917. The
city of Boston and 14 other cities and towns in its neighborhood
were supplied during the year from the works of the metropolitan
water district. Many important additions have been made to the
sources of water supply in use in the various cities and towns, to
keep pace with the growth of population and the very rapid increase
in the use of water from public works which is how going on.

PURIFICATION OF THE WATER OF PUBLIC WATER SUPPLIES
The purification of water rendered dangerous to health by sewage

pollution has been the subject of extended and thorough investiga-
tions by the Board, and the establishment by the city of Lawrence
of a filter, the design of which was based on the results of the
investigations and experiments of the Board during several years,
was followed by a very great reduction in the death rate in that
city. A similar filter is now under construction for one of the large
public institutions in the State.

Many of the water supplies of the State which are drawn from
ponds and reservoirs, and not rendered dangerous for use by sew-
age pollution, are affected at times by disagreeable tastes or odors,
due to the presence of microscopical organisms. In a large pro-
portion of such sources trouble from this cause is slight, the water
being for the most part of good quality. In some cases, however,
the water is rendered so offensive to taste and smell as to be unfit
for drinking, and some of the sources are affected in this way for
long periods in every year. The occurrence of such a condition in
a public water supply often results in the use of largo quantities of
spring waters by those who can afford to do so, at a large aggre-
gate cost to the community, or the use of water from polluted wells
not objectionable in appearance and taste, but often very dangerous
to health. The use at one place, in the latter part of the year, of a
private source of supply long disused, at a time when the taste and
odor of the public supply were bad, was followed by numerous cases
of typhoid fever among those who used the water of the private sup-
ply ; and an investigation showed that this water was evidently pol-
luted by sewage from a hospital which contained cases of typhoid
fever.
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In a few cases water affected by disagreeable tastes or odors has
been improved by thoroughly cleaning the reservoir in which it
was stored, using water from some available temporary source in
the meantime, while in other cases the source has been abandoned
and a satisfactory supply secured from a new source.

There is another class of waters, which, while of good quality in
most respects, are objectionable on account of a high color, due to
contact with vegetable matters in swamps, and in some cases such
waters form the only available source of supply for a city or town.

While it is evident that water affected by a high color and a dis-
agreeable taste or odor can be purified by filtration through the
ground, as is shown in the cases where water so affected filters
through the ground to a neighboring filter-gallery or well, there is
no available information as to the necessary dimensions of an artifi-
cial filter suitable for the purification of the water of a given source,
or as to the proper method of operation of such a filter. The city
of Springfield has constructed an experimental filter plant for the
purpose of experimenting upon the purification of the water of
Ludlow reservoir, which is rendered extremely offensive much of
the time in summer by the presence of great numbers of microscopi-
cal organisms, and the advice and co-operation of the Board in the
experiments have been requested. These experiments will soon be
begun, and the results are likely to furnish much valuable informa-
tion upon the purification of waters affected by the presence of
great numbers of microscopical organisms. The Board has also
recently received applications from two other places for advice as
to the purification of water, affected in one case by an excessive
color and in the other by disagreeable tastes and odors, and the
investigations upon the purification of these waters have now been
begun.

About ten years ago an examination was made by the Board of
the various springs in the State, water from which is sold for drink-
ing. The number examined at that time was 45. In recent years
the number has greatly increased, and large quantities of such water
are supplied for drinking in many cities and towns, especially in
cases where the quality of the water of the public supply is objec-
tionable for any cause, very little being sold in cities and towns
supplied with clear and colorless ground waters. During the past
year nearly all of such sources in the State have been examined and

Spring Waters.
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their waters analyzed, to learn whether any of them are in such a
condition as to endanger the health of those who may use these
waters for drinking. The work will soon be completed, and the
results will then be available.

The investigations with reference to the action of various waters
upon service pipes of lead and other metals, referred to in previous
reports, were continued in 1900. Reference was made in the last
annual report to the discovery of numerous cases of lead poisoning
in the city of Lowell, and to the advice of the Board that, to guard
against lead poisoning to a very great extent in that city, either the
lead pipes through which the water from the Cook and Hydraulic
wells was drawn for drinking and cooking should be removed, or
that the Boulevard system of wells should be extended to supply
the whole city. During the past year the work of extending the
Boulevard wells has been carried on, and at the end of the year the
quantity of water that was being obtained from the Boulevard sys-
tem was nearly sufficient for the whole supply of the city, so that
very little water was being drawn from the Cook and Hydraulic
wells.

Under the provisions of chapter 510 of the Acts of 1897, entitled,
“An Act relative to the pollution of sources of water supply,” the
Board is given authority to make rules, regulations and orders for
the purpose of preventing the pollution and securing the sanitary
protection of all streams and ponds used by any city or town, water
or ice company in the Commonwealth as sources of water supply,
together with all springs, streams and ivater courses tributary
thereto. In response to petitions from the authorities of Marl-
borough, Salem and Norwood, the Board has provided such rules
and regulations as appeared to be required to protect the purity of
the sources of water supply of those municipalities.

The condition of the principal rivers of the State has been observed
as in previous years, and analyses have been made of samples of
their waters collected from time to time during the year at various

Lead Poisoning

Rules and Regulations foe the Sanitaky Protection of Pub-
lic Water Supplies.

Examination of Rivers.



WATER SUPPLY AND SEWERAGE. [Jan.6

points. The flow of the various streams during 1900 was greatly
in excess of the normal during the months of February, March and
May, but inall the remaining months of the year the flow was much
less than the normal, and during the summer the flow of the streams
became very low, especially in August and the first halfof September.

The condition of the Neponset River, which, as noted in previous
reports, has been very foul in past years, was even more objection-
able during 1900 ; and the odor from the stream, which in the lower
portion of its course flows through a populous district, was exceed-
ingly foul during its entire length from Walpole to Milton Lower
Mills. The condition of this stream was carefully examined, under
the provisions of chapter 83 of the Resolves of 1895, and a plan for
its improvement reported to the Legislature in 1897. No further
provision has yet been made for its improvement.

Examinations of the Blackstone River, begun in 1887, have been
continued at the same places as in previous years. The results of
the analyses indicate that the condition of the river in 1899 and 1900
has been worse than for several years, and its condition in the lower
portion of its course, as indicated by the analyses of samples col-
lected at Uxbridge and Millville, was worse during these years than
ever before.

Examinations of the Housatonic River below Pittsfield show a
rapid increase in the degree of pollution of that stream by the sew-
age of Pittsfield. By the provisions of chapter 357 of the Acts of
1890, the city of Pittsfield was authorized, through a board of com-
missioners of sewers of the city, to construct and maintain a sys-
tem of sewerage and sewage disposal for the city, in accordance
with any general plan which had been or might be approved by the
State Board of Health ; and inresponse to a petition from the com-
missioners of sewers of the city of Pittsfield for the approval of a
plan of sewerage and sewage disposal, the Board, in May, 1891,
approved the general plan presented by the city providing for the
permanent disposal of the sewage by intermittent filtration through
certain areas of land indicated upon the plan, and allowed the tem-
porary discharge of sewage into the river at a given point during
the construction of the works, but such discharge was not to con-
tinue after June, 1900. The Board has received a petition for an
extension of time for the removal of sewage from the river; but,
no adequate work having been done upon the completion of that
portion of the system necessary for the purification of the sewage,
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the extension of time has not yet been granted. The Board is
informed that plans are now being prepared, with a view to the
completion of the works at as early a date as is practicable.

The condition of the Hoosick River below North Adams and the
effect of the discharge of sewage into this stream from the city of
North Adams has been observed by means of chemical analyses of
samples collected at regular intervals. The pollution of the river
is rapidly producing offensive conditions below the city. Nearly
all of the sewage is now collected in a separate system of sewers
discharging at a point below the main portion of the city, and it
appears to be practicable for the city to remove the sewage from
the river without special difficulty, and provide a means for its
purification.

The north branch of the Nashua River, which receives sewage and
manufacturing wastes from the city of Fitchburg, has become offen-
sive below the city in the summer season, and investigations are
now being made by the city, with a view to providing a suitable
means of sewage purification and the removal of pollution from the
stream.

The Nemasket River continues to receive the sewage of Middle-
borough, and the unsanitary conditions to which reference was made
last year have not been removed, nor has any progress been made
upon the construction of works for the proper disposal of the sew-
age of the town.

Sewage-disposal Systems.

Observations upon the efficiency of the various systems of sewage
purification in operation in the cities and towns of the State and at
some of the larger public institutions have been continued, and many
samples of sewage and effluent from the various works have been
analyzed. Information has also been carefully collected as to the
method of operation of these works. A highly purified effluent has
been obtained in nearly all cases, the quality of the effluent being
poorest in the latter part of the winter and early spring, when, how-
ever, the flow of streams and consequent dilution of the effluent is
highest; while the best-purified effluent is obtained in the summer
and fall seasons, at the time when the flow of streams is low and
the effect of pollution would be most noticeable. The results of
these observations are of the greatest value, taken in connection
with the experiments at Lawrence upon the purification and dis-
posal of sewage, as showing the results to be obtained by various
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plans for the purification of sewage, and the method of operation
necessary to secure the best results.

The condition of the water of the various public water supplies
of the State has been examined from time to time at regular inter-
vals, by means of chemical analyses of samples of water collected
from the various sources of supply, and a considerable number
of samples from proposed new sources of supply has also been
analyzed.

Numei’ous analyses have also been made of the water of the
various springs from which water is sold in the State, and, as in
previous years, many analyses of water from the rivers of the
State and from the various sewage-disposal systems in operation in
the different cities and towns have been made. A large proportion
of the samples examined chemically have also been examined mi-
croscopically. The following is a list of the waters examined chem-
ically at the laboratory at the State House during the year :

From existing water supplies :

From natural ponds 379
From storage reservoirs, 775
From feeders of ponds and reservoirs, 79
From ground-water supplies, 498
From distributing reservoirs, 47
From streams, 91
Special investigations of water supplies affected by tastes, odors, etc., 80

Total existing water supplies, 1,949
In connection with investigations of new sources of water supply, . . 202
With reference to pollution of streams, 422
With reference to sewage purification, 1,189
From underdrains beneath sewers, 35
In connection with investigations of epidemics, ...... 73
In connection with examinations of the effect of water on pipes, . .

199
In connection with examinations of spring waters, 262
In connection with examinations of sources of ice supply, ... 90
Miscellaneous 28

Total, 4,449

Investigations upon the purification of sewage and water have
been carried on at the Lawrence Experiment Station, as in previous
years. Special attention is being paid to the purification of sew-

Chemical and Microscopical Analyse;

Purification of Sewage and Water.
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age at more rapid rates than are attainable by ordinary sand filtra-
tion, in order to develop feasible methods of purification adapted
to localities in which sufficient areas of inexpensive porous soil are
not available. Investigations upon water purification have also been
continued, and much important information obtained, especially as
to methods of testing the efficiency of filters designed to remove
disease germs. Investigations have been carried on during the year
at the experiment station upon the purification of water rendered
objectionable by color, or the presence of large quantities of organic
matter, or both. Much bacteriological work has been done at the
station in connection with special investigations, made in response
to applications from various cities and towns, especially with refer-
ence to ice supplies, and in connection with the examination of
spring waters. A considerable amount of work has also been done
in the bacterial examination of shell-fish of various kinds collected
at various places in the State, in response to the request of one of
the cities as to the desirability of preventing the collection of shell-
fish from certain localities where the water may be affected by sew-
age. During the past year cases of severe illness have been traced
to the use of such articles of food, and continued investigations on
these lines appear to he very desirable in determining the localities
from which shell-fish may safely bo collected and used. A summary
of the work done is presented in a subsequent portion of this report.
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Under the provisions of chapter 375 of the Acts of 1888, entitled
“An Act to protect the purity of inland waters, and to require con-
sultation with the State Board of Healthregarding the establishment
of systems of water supply, drainage and sewerage,” the Board is
required
“ from time to time to consult with and advise the authorities of cities and
towns, or with corporations, firms or individuals either already having or
intending to introduce systems of water supply, drainage or sewerage, as
to the most appropriate source of supply, the best practical method of
assuring the purity thereof or of disposing of their drainage or sewage,
having regard to the present and prospective needs and interests of other
cities, towns, corporations, firms or individuals which may be affected
thereby. It shall also from time to time consult with and advise persons
or corporations engaged or intending to engage in any manufacturing or
other business, drainage or sewage from which may tend to cause the pol-
lution of any inland water, as to the best practicable method of preventing
such pollution by the interception, disposal or purification of such drainage
or sewage : provided, that no person shall be compelled to bear the ex-
pense of such consultation or advice, or of experiments made for the pur-
poses of this act. All such authorities, corporations, firms and individuals
are hereby required to give notice to said Board of their intentions in the
premises, and to submit for its advice outlines of their proposed plans or
schemes in relation to water supply and disposal of drainage and sewage;
and all petitions to the Legislature for authority to introduce a system of
water supply, drainage or sewerage shall be accompanied by a copy of the
recommendation and advice of the said Board thereon.”

During the year 1900 the Board lias given its advice to the fol-
lowing cities, towns, corporations and individuals who have applied
for such advice under the provisions of the general act of 1888, or
under special acts relating to water supply and sewerage.

ADVICE TO CITIES AND TOWNS.
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Acton.
Adams.

Beverly (two).
Blackstone.

Grafton

Hyde Park.
Lenox.
Lincoln
Lowell (three)

Bridgewater,
Haverhill.

Official communications were
provisions of acts relating to wa

made during the year under the
er supply as follows :water

Massachusetts Reformatory (Concord)
Newton (Woodland Park Hotel).

Attleborough (S. O. Bigney & Co.).
Ayer (two).

Northampton
Northampton Insane Hospital,
Northfleld.
Norwood (two).
Orange.Boston (penal institutions).

Dartmouth (Bay View). Peabody (two)
Draout (American Woolen Company).
Gloucester (two).

Southborough (St. Mark’s School).
Southbridge (American Optical Com-

pauy)
Hardwick (Gilbertyille).
Haverhill (three).

Southbridge (Dexter Harrington &

Son).

Holyoke (the Deane Steam Pump Com
pany).

Springfield (two).
Tufts College.
Wareham, Marion and Mattapoisett.
Wenham and Hamilton (two).
West Springfield (the South worth

Company, Mittineague).
Winchemlon (White Bros.)Ludlow (Ludlow Manufacturing Com

pany).

Official communications were made during the year under gen-
eral and special acts relating to sewerage and sewage disposal, as
follows:
Barnstable (State Normal School at Metropolitan Sewerage Commissioners.

Hyannis, two). Northbridge (Whitin Machine Works).
Brockton (Douglas Shoe Factory). Pittsfield (three).
Chicopee (three). Plymouth.
Concord (American Woolen Company). Sheffield.
Fairhayen (two). Swampscott.
Gardner (two). Templeton (Hospital Cottages for Chil-
Hingham. dren at Baldwinville).
Holyoke. Tisbury (drainage of a hotel).
Longmeadow. Wellesley College.
Medfield Insane Asylum. Westborough.

Replies were made in answer to applications from the following
authorities for advice relative to the pollution of ponds, streams,
and other bodies of water :

Palmer.
Plymouth

W estborough.Hull and Cohasset,
Metropolitan Park Commission.
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Nov. 1,1900.

Oct. 4, 1900.

Replies were also made during the year in answer to applications
from the following authorities and individuals for advice relative to
sources of ice supply :

Boston (Terminal Company). Melrose.
Concord (George G. Russell and others). North Adams (three).
Haverhill. Springfield.
Holyoke. Taunton (H. P. Barstow).
Mansfield. Winchester (Charles E. Hemingway).

Eules and regulations for the sanitary protection of sources of
water supply were made for the following authorities
Water Commissioners of Marlborough, [ Salem Water Board.
Water Commissioners of Norwood.

The following is the substance of the action of the Board duringo o
the past year, in reply to applications for advice relative to water
supply:

Acton. An application was received Oct. 27, 1900, from the
selectmen of Acton, relative to the quality of the water of a well
recently made in that town for public use. The Board replied to
this application as follows :

In response to your communication of October 27, stating that the town
of Acton has recently put in a well in the village of West Acton for public
use, and requesting the advice of the Board as to the quality of the water,
the Board has caused the wT ell and its surroundings to be examined and a
sample of the water to be analyzed. The results of the analyses show that
the water has been highly polluted by sewage and not thoroughly purified
in its passage through the ground before reaching the well. There are
several sources of pollution in the neighborhood of the well, and the cir-
cumstances are such that the Board regards the water as unsafe for drinking.

Adams. An application was received July 5, 1900, from the
board of health of Adams, for advice relative to the quality of the
waters of certain wells and springs in that town which were used
for drinking purposes by a considerable number of the inhabitants.
The Board replied to this application as follows :

In response to your request for advice as to the quality of the water of
certain springs and wells used as sources of drinking water and domestic

Water Supply.
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water supply in the town of Adams, the Board has caused the sources indi-
cated by you to be examined by one of its engineers and samples of the
water to be analyzed.

The first source examined was an open spring, situated in the westerly
part of the village, a short distance west of Forest Park Avenue and south
of West Street, which is used for drinking by several families living in the
neighborhood of Forest Park Avenue. The results of a chemical analysis
of a sample of water sent in by you from this spring show that, while the
water has probably at some time been slightly polluted by sewage, it has
subsequently been well purified in its passage through the ground, and at
the time the sample was collected was of good quality, with the exception
of the hardness, which was much greater than that of the regular sources
of supply of the town. If the spring should be covered and protected from
clanger of pollution in this way it would probably furnish a water which
would be safe for drinking, though on account of its hardness it is not a
desirable drinking water.

The Board would advise that, if it is deemed desirable to continue the
use of this source, suitable provision should be made for protecting it from
pollution. The use of this spring as a source of drinking water supply
should be discontinued if further building should take place on lands in the
neighborhood of the spring, and at a higher level.

The next source examined was a spring in Linden Street, which forms,
apparently, the only source of water supply for three tenement blocks on
Linden Street, containing at the present time about eleven families. The
water of this spring shows evidence of considerable pollution by sewage,
and its hardness is so great that it is objectionable for many uses. While
the water of this spring as it comes from the ground may not be unsafe for
drinking, it is not a desirable drinking water, and the Board would advise
that water for the supply of these houses be taken from the public system
and the use of water of the spring be discontinued.

The remaining sources examined were the wells from which water is
drawn for the supply of the operatives at the Renfrew Manufacturing
Company’s works. The wells are in two groups, one, which has been in
use for many years, being located beneath the weaving room of the factory,
and the other, which has been recently constructed, being located beneath
the floor of that portion of the factory known as the uewr bleaching plant.
The former wells, which it appears have been in use for about fifteen years,
furnish a water which is clear, odorless, practically colorless and nearly
free from organic matter, and is objectionable only on account of its hard-
ness. The new wells furnish a much harder water than the old wells, and
one which has also been at some time considerably polluted by sewage,
though subsequently well purified in its passage through the ground.

The Board considers it important to avoid the use of the very hard
waters, so far as practicable, and would advise that all the water to be
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used for drinking in this factory should be supplied from the old wells, and
the use of the water of the new wells for drinking be avoided.

Attleborough (S. O. Bigney & Co.). An application was
received from S. O. Bigney & Co. of Attleborough, Jan. 18, 1900,
relative to the quality of the water of a certain well which it was
proposed to use for drinking purposes. The Board replied to this
application as follows :

July 5, 1900.

In response to your request for advice as to the quality of the water of
a well located in your factory and close to the Ten Mile River, which you
propose to use as a source of drinking water supply for the factory, the
Board has caused the well and its surroundings to be examined by its engi-
neer and several samples of the water to be analyzed.

The analyses of the water show that it is of good appearance, being gen-
erally clear, odorless and nearly colorless ; but it is quite hard, and has
evidently at some time been polluted by sewage and not completely purified
in its subsequent passage through the ground. The well is located within
a few feet of the Ten Mile River, a stream which receives much direct sew-
age pollution, and there is also a large population in the region about the
well.

Under these conditions, the Board does not consider this well a safe
source of drinking water supply, and would advise that the use of the
water for drinking be prevented.

Ayer. The water board of Ayer applied to the State Board of
Health, March 7, 1900, for advice relative to the “ best practicable
plan and method of obtaining an additional supply of water for the
town.” The Board replied to this application as follows :

Mat 4,1900.

The State Board of Health received from you, on March 8, 1900, an
place and method of obtaining an
of Ayer, and has caused the sm-
other sources in the neighborhood

application for advice as to the best
additional water supply for the town
roundings of your present source and
to be examined by one of its engineers

bed by you that the yield of yourIt is evident from information furnii
present well is inadequate for the supply of the town of Ayer in a dry
season, and that an additional water supply is necessary. A general ex-
amination of the region about your present well indicates that the soil in
the territory easterly from your present well and about the shores of Sandy
Pond is coarse and porous, and the conditions appear to be favorable for
obtaining a large supply of water from the ground in this region. The
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Board would advise that you make investigations at the most favorable
places in this territory, by means of tubular test wells, to determine the
character of the soil and the probable quantity of water that can be ob-
tained from the ground. Among the places at which the investigations
of the Board indicate that it is especially desirable to make tests is the
valley of a small brook easterly from your present well and close to the
southerly side of the Fitchburg Railroad, near the point at which the pond
approaches the northerly side of the railroad.

These tests should be made with the advice of an engineer of experience
in matters relating to ground water supplies ; and the Board will assist you
by making such analyses of water as may be necessary, and will give you
farther advice in the matter when you have the results of investigations
to present.

The water of your present supply is clear, colorless and odorless, and
otherwise of good quality for the purposes of a public water supply as it
comes from the ground ; but it deteriorates upon exposure to light in the
open reservoir, and is objectionable at times on account of a disagreeable
taste and odor. Trouble of this sort can be avoided by covering the reser-
voir or providing a covered tank, so that the water may not be exposed
to light from the time it is drawn from the ground until it is delivered to
consumers.

Another application was received, May 17, 1900, from the Ayer
water board, for advice in regard to a proposed additional water
supply, to be taken from the ground north and east of the present
well. The Board replied to this application as follows :

Ana. 2, 1900.

The State Board of Health has considered your further application for
advice with reference to an additional water supply for the town of Ayer.
It appears that since your last application was made you have made tests
of the ground by means of wells northerly and easterly from your present
well; but the areas of porous soil in the region in which the tests were
made are limited in extent, and ledge w'as encountered quite close to the
surface at several places. Analyses of samples of water from one of the
test wells, where the conditions appeared to be more favorable for obtain-
ing a considerable additional supply of water than at any other place where
tests were made, showed that the water was affected by the presence of
an excessive quantity of iron, which would render it unsatisfactory for
many domestic uses.

The tests as a whole do not indicate that it is practicable to obtain a

suitable additional -water supply for Ayer from the region in the immediate
neighborhood of your present well; and the Board would again advise that
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you have the subject of additional water supply investigated by an engineer
of experience in such matters, with a view to securing a sufficient supply
of good water to meet the requirements of the town for a considerable time
in the future.

The Board will continue to assist you by making such analyses of water
as may be necessary, and will again advise you with reference to the matter
when you present the results of further investigations.

Beverly. An application was received from Dr. J. M. Jackson
of Beverly Farms, Aug. 14, 1900, for advice relative to the use
of the water of Gravel Pond for drinking purposes. The Board
replied to this application as follows :

Nov. 1, 1900.

In accordance with your request of August 13 for advice as to the suit-
ability of the water of Gravel Pond for use for drinking the State Board
of Health has caused the pond and its surroundings to be examined and
a sample of the water to be analyzed. The results of the analysis, when
compared with anatyses of the water of Wenham Lake made at about the
same time, show that the quantity of organic matter present in the water
of Gravel Pond is somewhat less than that in the water of Wenham Lake,
the larger quantity of the latter source being doubtless due to the discharge
of water from the swampy water-shed of Longham reservoir into the lake.
In other respects the waters are not very different in quality and the con-
ditions affecting each source are similar; but provision has already been
made by the city of Salem for rules and regulations to protect the water
from pollution, and similar protection is necessary for Gravel Pond in case
it is to be used as a source of public water supply.

It is understood that you do not intend to construct works for delivering
this water, but to distribute it from carts ; and, considering the circum-
stances, the Board is of the opinion that no considerable advantage would
be obtained by the use of water in the manner proposed sufficient to war-
rant the necessary expenditure and care that will be required in the proper
collection and delivery of water from Gravel Pond.

Beverly. The water commissioners of Beverly applied to the
Board for advice relative to the effect of the use of lead service
pipes upon the quality of the public water supply. The Board
replied to this application as follows :

Dec. 6, 1900.

In response to your request for advice as to the effect of the use of lead
service pipes upon the quality of the water of the public water supply, the
Board has caused samples of the water which has passed through lead or
lead-lined service pipes in Beverly to be analyzed, and finds that in all cases
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■where the water passes through such pipes it takes up lead. The quantities
found in all of the samples examined were less than the smallest quantity
which has thus far been regarded as injurious to health, though the quan-
tity found in one of the samples approached very closely to this limit.

The results of the investigation as a whole do not show that the use of
lead or lead-lined service pipes, with the water of your present supply in
its present condition, would be injurious to health ; but it is possible that
in the future some change may occur in the character of the water which
would cause it to attack the lead pipe to a greater extent than at present,
or a supply of water may be introduced from some new source which might
have a more decided action on lead pipe than the water of your present
source now has. Under the circumstances, it is advisable, in the opinion
of the Board, to avoid the use of lead for mains or service pipes, unless
the pipe is lined in such a way that the lead will not come in coutact with
the water.

Blackstone. An application was received from the water supply
committee of the town of Blackstone, Feb. 6, 1900, for the advice
of the Board relative to a proposed water supply for the town, to
be taken from the public water works of Woonsocket, li. I. The
Board replied to this application as follows :

March 2, 1900.

The State Board of Health received from you on Feb. 6, 1900, an appli-
cation for advice with reference to a proposed water supply for Blackstone,
in which you state that the board of water commissioners of the city of
Woonsocket, R. 1., have agreed to lay a ten-inch main pipe to the town
line, and furnish water to the town of Blackstone by meter at a minimum
rate of 8 cents per 1,000 gallons, if the quantity used amounts to 20,000
gallons or more per day ; and you request advice of the Board as to the
quality of the water and the desirability of accepting this proposition.

The Board has caused the sources of water supply of the city of Woon-
socket to be examined by one of its engineers and samples of the water to
be analyzed. From this examination it appears that the water-sheds from
which the supply is derived are sparsely inhabited and the water is not at
present exposed to serious danger of pollution by sewage, and the quantity
of water which the works will yield is probably sufficient for the supply of
Blackstone in addition to Woonsocket for several years. The results of
the analyses of samples of water from the Woonsocket works show that it
is somewhat highly colored, owing to contact with organic matter in swamps
and in a shallow storage reservoir not prepared for the storage of water by
the removal of the soil and organic matter, and the indications are that it
would be objectionable at times on account of the presence of an excessive
quantity of organic matter.
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The water would be far less satisfactory than a good ground water, and
the results of investigations made by the Board with reference to an inde-
pendent water supply for Blackstoue indicate that a supply of excellent
ground water, sufficient for the requirements of both of the principal vil-
lages of Blackstone for all purposes, can be obtained near Millville, at an
expense that would probably be considerably less than the cost of supply-
ing the town by the plan now proposed.

There are other obvious disadvantages to the plan of supplying Black-
stone with water from Woonsocket, and, considering the circumstances, the
Board does not advise the town of Blackstone to obtain a supply of water
from the Woonsocket works.

Boston (penal institutions). An application was received from
the commissioner of penal institutions of Boston, Feb. 16, WOO,
requesting the Board to examine the water of a new well, driven
upon Deer Island, with reference to the propriety of using it as a
supply for the institution. The Board replied to this application
as follows :

March 6, 1900.

In response to your request of Feb. 15, 1900, for an examination of the
quality of the water of a tubular well recently driven near the buildings of
the institution at Deer Island, and not far from the shore of the harbor,
and for advice as to the use of the well as a source of water supply for the
institution at that place, the Board has caused the location of the well to
be examined by its engineer and samples of the water to be analyzed.

At the time the examination of the source was made, the water had an
offensive odor as it came from the well, but the odor disappeared from a
sample of the water before reaching the laboratory. The analyses show
that the water is so excessively hard that it would be liable to injure the
health of those to whom it might be supplied for drinking, and it would
also be objectionable for many uses on account of the presence of an ex-

cessive amount of iron. The quality of the water is not likely to improve
with continued use of the source, but, on the other hand, it is more likely
to deteriorate, and, owing to the nearness of the well to the sea, the water
may become affected by the presence of salt water.

The Board does not consider that this well is a suitable source from
which to take -water for drinking or cooking.

Dartmouth (Bay View). An application was received from
Franklyn Howland, Jan. 6, 1900, for the advice of the Board with
reference to an additional water supply for a summer settlement at
Bay View in Dartmouth. The Board replied to this application
as follows : —-
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Feb. 5, 1900.

The State Board of Health received from you, on Jan. 6, 1900, an ap-
plication for advice with reference to obtaining an additional supply of
water for the summer settlement of Bay View, by increasing the capacity
of the well from which the present supply is drawn, and as to whether the
water from this source will ever become contaminated. You also request
advice as to the probable quantity of water that may be obtained by deepen-
ing the well from which the present supply is drawn, and the probable
quality of water that the source will then yield. Regarding the location
and capacity of the present source, you have furnished the following
information :

The well is at a summer resort, and is on the highest point of a ridge which
runs parallel with the bay shore. Surface at well is 1,000 feet from and 40 feet
above high-water mark. Probably only three cottages will ever be built on land
as high as at the well. There will never be but one cesspool within 125 feet of
the well, and that one not nearer than 50 feet. All but three cesspools that will
ever be built will be where the surface is lower than at the well, and continues
to descend. Cesspools used but two or three months in a year.

Well 30 feet deep; through a layer of earth, then a thick layer of rock, then
a few inches of clay or marl to bed rock. No water came till bed rook was
reached, when it came up through a crack in it. Well 2 feet in diameter. Last
summer the inflow was so slow and the storage capacity of the well so small that
we failed to get a full supply for the nine cottages attached to the main, by the
use of windmill.

Regarding the quality of the water of your present source, the Board
expressed the opinion last year, that, while the water had been at some
time polluted, the indications were that under the existing conditions it
was suitable for drinking and other domestic uses. The location of cess-
pools so close to the well, as is indicated in your communication, is a great
menace to the purity of the water.

The Board has considered the available information as to the probable
yield of the present well, and is of the opinion that no materialaddition can
be secured by any increase that it is practicable to make in the area of
the bottom of the well.

It is probable that the supply can be increased by sinking a tubular well
in the bottom of the present well as proposed, but this is uncertain. If
there are many seams in the rock through which water passes, and one or
more of such seams should be tapped by the proposed well, a considerable

I, but otherwise but little increaseincrease in the supply might be secun
in the supply could be obtained.

Moreover, if a considerable increase

obtained by sinking a well through the
probably be no better than that of the

in the yield of the well should be
rock in its bottom, its quality would
present well, and might not be as

good. Considering all the circumstances, the Board is of the opinion that
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it is not advisable to attempt to increase the supply of water from your
well in the manner proposed.

The Board would advise that you make an examination to see whether
a well cannot be located at some place in the neighborhood where a greater
area of land will drain toward it than in the case of the present well, and
that a location be selected where the water is not likely to be affected by
drainage from cesspools. When you have selected a location which seems
likely to furnish a satisfactory supply, the Board will advise you concern-
ing it, if you so request.

Deacut (American Woolen Company). An application was
received from the American Woolen Compare, Dec. 11, 1899, for
advice relative to a proposed water supply for use in the mill and
dwelling-houses of the company in Collinsville (Dracut). The
Board replied to this application as follows :

Feb. 5, 1900.

The State Board of Health has considered your application for advice
with reference to a proposed water supply for your mill and several dwell-
ing-houses in the village of Collinsville, which it is proposed to obtain from
iubular wells in the valley of Double Brook in Dracut, and has caused the
locality to be examined by one of its engineers and samples of water from
test wells in this region to be analyzed.

The first test wells examined were located near the brook, close to the
village ; but the results of analyses showed that the water of these wells
was considerably polluted by sewage discharged upon or into the ground
in the village, and further tests were then made in a meadow further up
stream and near the outlet of Long Pond. Analyses of samples of water
from the test wells at the last location show that it is soft, nearly colorless
and free from odor, and is otherwise of good quality for the purposes of
a public water supply. Whether the water will remain satisfactory when
the quantity required for the supply of Collinsville is drawn continuously
from wells at this place, cannot be predicted with certainty. The meadow
in which the wells are located contains a considerable depth of peaty soil
and is subject to flooding at times of high water in the brook, and water
drawn from wells in similar locations has in some cases deteriorated after
a longer or shorter period of use and become objectionable on account of
an excess of iron. The chances of deterioration in this case can apparently
be materially lessened by draining the meadow so that water will not stand
upon it for a very considerable time, and it appears to be feasible to pro-
vide drainage at no great expense. The wells yielded water freely when
pumping with a hand pump, and the indications are that a sufficient quan-
tity of water for the requirements of the factory and houses in the village
at all times can be obtained from the ground in this region.
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A supply of pure water for drinking and other domestic uses is greatly
needed in the village at the present time; and, considering all the circum-
stances, the Board would advise the construction of works without delay
for supplying the village with water from the ground in the region in which
the test wells are located, near the outlet of Long Pond.

Gloucester. An application was received from the water com-
missioners of Gloucester, Dec. 29,1899, for the advice of the Board
in regard to a proposed increase of the public water supply by tak-
ing the water of Haskell’s Brook in West Gloucester and of Clie-
bacco Lake in Essex. The Board replied to this application as
follows:

Feb. 3, 1900.

The State Board of Health received from you, on Dec. 29, 1899, an
application for advice with reference to a proposed additional water supply
for the city of Gloucester, in which you present the following outline of
your proposed plans :

It is proposed to add the waters ofHaskell’s Brook in West Gloucester, Ward 8
of the city, to the present sources of supply, and, as soon as practicable, purify and
improve these present sources, consisting of the Dike’s and Wallace reservoirs, by
the removal ofvegetable deposits, stumps, etc., from the basins, the construction
of gate-houses with screening arrangements, etc., as outlined in the report of our
engineer submitted to you herewith.

When a further supply of water is needed, it is proposed to obtain it from the
Chebacco Lakes, using the Haskell’s Brook storage reservoir as a receiving basin
for this Chebacco water, which, however, may be pumped directly into the Bond’s
Hill distributing reservoir, if desired.

The application was accompanied by a report by your engineer, Mr.
Percy M. Blake, relative to the proposed plans, from which it appears that
one of the features of the plan for increasing the water supply is to raise
the dam and increase the storage capacity of Wallace reservoir.

The Board has caused your present sources and proposed new source of
supply to be examined by its engineer, and has carefully considered the
information submitted and the results of the numerous analyses that have
been made of the various sources of water supply in the neighborhood of
Gloucester. A comparison of the estimated probable yield of your present
sources of supply with the records of the quantity of water used by the city
indicates that the present use of water is in excess of the capacity of your
present works, and an additional supply of water is evidently necessary.

The results of analyses of several samples of water collected from Has-
kell’s Brook at the site of the proposed dam at the outlet of the present
mill pond on the brook have shown that it is highly colored, and contains
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a very large quantity of organic matter in the summer season. Samples
collected at other seasons, when a large quantity of water was flowing
through the pond, were found to be of much better quality, and the color
and quantity of organic matter present were not excessive. It seems
probable that the poor condition of the water at times of low flow is largely
due to contact with stumps and organic matter in the bottom of the present
shallow pond; and the indications are, that if the water flowing from this
water-shed should be stored in a reservoir properly prepared for the pur-
pose by the removal of all stumps and other organic matter, its quality
would improve instead of deteriorating ; and by draining any swamps on
the water-shed in which water is likely to remain for a considerable time,
so that the water from the water-shed will flow quickly into the reservoir,
it is probable that a water of good quality, which will have but little color,
can be obtained from the proposed reservoir at all times.

The quality of the water of your present sources of supply is objection-
able on account of its color and the presence of considerable quantities of
organic matter, which impart to the water at times a disagreeable taste
and odor. By removing the stumps and the other organic matters from
the bottoms of these reservoirs, a great improvement can be made in the
quality of the water of these sources. The quality of the water can prob-
ably be further improved by draining the swamps within the water-sheds,
so as to prevent water from standing upon them.

By constructing a reservoir on Haskell’s Brook and raising the dam of
the present reservoir on Wallace Brook, as proposed, the quantity of water
which your sources of supply will furnish can be increased to about one and
one-half times their present yield, and will be sufficient to supply the city
for several years in the future, unless the use of water or the growth of the
city should become much greater than it seems at present reasonable to
expect. Increasing the capacity of Wallace Pond will make that source
capable of storing a greater proportion of the water which it receives from
its own water-shed and the contiguous water-shed of Fernwood Lake, and
will also have a tendency to improve the quality of the water by increasing
the depth of the reservoir.

The proposed plan of constructing a storage reservoir on Haskell’s Brook
and raising the dam of Wallace Pond is, in the opinion of the Board, an
appropriate method of increasing the water supply of Gloucester; and, if
the proposed new reservoir and the present reservoirs are properly pre-
pared for the storage of water, and such drainage of swamps within their
water-sheds as may be found desirable is provided, the Board is of the
opinion that the sources will furnish a water of much better quality than
that at present supplied to the city.

The water board of Gloucester made the following application
to the State Board of Health, June 26, 1900 :



1901.] SENATE —No. 182. 23

The city of Gloucester desires your advice as to the practicability and
expediency of filtering the water of Lily Pond Brook as a means of obtain-
ing a supplementary supply of water; and by this plan have in view the
improving of the water in Wallace and Dike’s Meadow basins.

The Board replied to this application as follows :
Aug. 2, 1900.

In i espouse to the application, the Board has caused the proposed sourceof supply to be examined by its engineer and has examined the results
■of numinous analyses of samples of the water collected at the outlet of
Lilj I ond, a reservoir on Lily Pond Brook, at various seasons of the year.In a communication from this Board in February last, in response to an
application from your board for advice relative to a proposed additional
natei supply for Gloucester, you were advised that the consumption ofwater by the city was at that time in excess of the probable yield of your
piesenl sources of supply in a series of dry years, so that an additional
supply was evidently necessary.

Judging from the information available to the Board, the additional
quantity of water that Lily Pond Brook would furnish, even assuming that
the storage in Lily Pond would be utilized to its fullest capacity, would
not be likely to increase the yield of your sources of supply materiallybeyond the quantity of water used at present, and a further additional sup-ply would be necessary in a very short time.

Lily Pond is a very shallow reservoir, and over the greater portion of
its area, bushes, plants and grasses of various kinds grow above the sur-
face of the water. Analyses of the water show that it is very highly colored,
and contains nearly always an excessive quantity of organic matter. To
improve the quality of this water by filtration and render it satisfactory fordrinking and other domestic uses would be a difficult and expensive opera-tion ; and, before undertaking the construction of works for this purpose,it would be very important to make suitable experiments, in order to obtain
the necessary information as to the best method of improving this water
and the cost of constructing and operating the necessary works.

There are only two ways by which the quality of the water of Wallace
and Dike’s Meadow basins can be improved, one by drawing the reser-
voirs off and properly preparing their bottoms for the storage of water, andthe other by filtration. By the plan under consideration it would not bepracticable to draw off either of the present storage reservoirs, to make
such repairs and improvements as are necessary, without exposing the cityto the danger of an exhaustion of its water supply. It would not there-
fore, be possible to improve materially the water in Wallace and Dike’s
Meadow basins, as suggested in your application, and the only way' ofimproving these waters under this plan would be by filtration. The’taking
ofLily Pond and the construction of works for filtering the water supplied
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to the city would require a large outlay; and, since this plan would not,
in the opinion of the Board, provide an adequate supply of water for the
city beyond a very limited time, and a further outlay would soon be neces-
sary for an additional supply, the Board does not advise its adoption.

The plan presented by you last winter, concerning which you were ad-
vised by the Board on February 3 last, provided for the construction of a
large storage reservoir and for improvements in the present reservoirs, and
the Board advised you at that time as follows ; —•

The proposed plan of constructing a storage reservoir on Haskell’s Brook and
raising the dam of Wallace Pond is, in the opinion of the Board, an appropriate
method of increasing the water supply of Gloucester; and, if the proposed new
reservoir and the present reservoirs are properly prepared for the storage of
water, and such drainage of swamps within their water-sheds as may be found
desirable is provided, the Board is of the opinion that the sources will furnish
a water of much better quality than that at present supplied to the city.

With the conditions now existing, the Board is unable to give you any
better advice than this, and would advise that steps be taken without delay
to provide an adequate additional supply of water for the city of Gloucester,
in view of the present danger of a shortage of water.

Grafton. An application was received from the Grafton Water
Company, Sept. 7, 1900, relative to the propriety of taking a tem-
porary supph’ of water from Lake Quinsigamond, in case of a short-
age of water in the existing supply of the company. The Board
replied to this application as follows :

Oct. 4, 1900.

The State Board of Health received from you, on Sept. 7, 1900, a com-
munication stating that the sources used for the supply of water to the
town of Graftonwere liable to become inadequate at any time, and request-
ing the advice of the Board as to the propriety of obtaining a temporary
additional supply of water from the Quinsigamond River by utilizing the
fire pumps in the factory of Bousfield & Co. at North Grafton.
It appears also that an additional water supply for the town has sometimes
been obtained from the spring known as Nelson’s Spring, located near this
factorv.

The Board has caused your present sources of supply and the proposed
source of additional supply to be examined by one of its engineers, and
samples of the water from the sources which have hitherto been used for
the supply of the town and from the proposed new source to be analyzed.

The water of your present sources of supply, which are located near the
Quinsigamond River at the foot of the slope upon which the main village
of Grafton is situated, is quite hard and shows evidence that it has been
considerably polluted by sewage, though it has subsequently been well
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purified in its passage through the ground; but it is desirable, in selecting
a source of additional supply, that a sufficient quantity of good water be
secured, if possible, for the supply of the town at all times, in order that
the use of water from the present sources may be avoided.

By the plan which you now present for obtaining an additional water
supply the water would be drawn from the Quinsigamond River at North
Grafton. The place at which the water wr ould be drawn from the river is
so located that, when the factory is in operation, the supply would come
from the raceway after the water has passed through the factory ; but when
the factory is not in operation, the water would come from the main river
below the dam. In either case, an examination of the surroundings shows
that the water would be taken immediately below points at which sewage
is discharged into the stream, and would also he subject to pollution by
manufacturing wastes from the factory. Under the circumstances, a sup-
ply obtained from this place, as proposed, would greatly endanger the health
of those who might use the water for drinking, and the Board does not
advise the adoption of this plan for securing an additional water supply for
Grafton.

If water should be taken from Flint’s Pond, above the factory, the danger
from sewage pollution would be somewhat lessened; but it is evident that
much sewage finds its way into Lake Quinsigamond, and would thence find
its way into the source of supply.

A chemical analysis of the water from Nelson’s Spring shows that it has
at some time been highly polluted by sewage, and, though at the time the
sample was collected the water had been well purified in its passage through
the ground, this spring is not a desirable source of water supply.

A supply of good water sufficient for the needs of the town of Grafton
at all times is urgently needed ; and theBoard would advise that you cause
a further investigation to be made as soon as possible, with the assistance
of an engineer of experience in matters relating to water supply, with a
view to securing a source of ground water supply from some unpopulated
territory that will furnish a sufficient quantity of water to meet the needs
of the town at all times.

The Board will assist you in any further investigations that you may
make, by analyzing such samples of water as may be necessary, and will
give you further advice in the matter, when you have the results of further
investigations to present.

Hardwick (Gilbertville). An application was received from the
George H. Gilbert Manufacturing Company, April 12, 1900, for
advice relative to the best method of protecting a proposed system
of water supply from pollution. The Board replied to this appli-
cation as follows :
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Jume 8, 1900.

The State Board of Health received from you, on April 12, 1900, an
application giving notice of your intention to increase your system of water
supply in the village of Gilbertville in Hardwick, and requesting the advice
of this Board as to the best practicable method of assuring the purity thereof.

It appears that the company proposes to acquire the right to the use of
a stream of water flowing from the hills southeast of the village, in order
to increase the water supply to the village, and that you especially desire
to be advised as to how much land it would be necessary to acquire about
the brook, to secure the water from pollution. It appears that you do not
propose to take water directly from the brook, but to take it only from the
ground by means of a well or filter-gallery to be located in the neighbor-
hood of the brook.

The Board has considered your application, and has caused the stream
and its water-shed to be examined by one of its engineers. The only
serious danger of pollution to which the brook appears to be exposed at
the present time is from cattle pastured within its water-shed; but if the
water should be taken from the ground, as proposed, it is not likely, in the
opinion of the Board, that the pollution of the brook would noticeably affect
the character of the ground water, if the well or other works from which
the ground water is to be taken should be located as much as 50 feet
from the brook. It is important that the well or any other source from
which ground water is taken should be tightly covered, so as to prevent
the entrance of animals and exclude sunlight, and that the company con-
trol all the land within 100 feet of any well or other collecting works,
and prevent its use in any manner that would tend to pollute the water.

The Board is informed that the brook dries up in summer, and it seems
doubtful whether any considerable supply of water can be obtained from
the ground in this neighborhood, unless coarse and porous soil of consider-
able depth and extent is found, in which the well or other collecting works
can be located.

Haverhill. An application was received, July 25, 1900, from
the mayor of Haverhill, for the advice of the Board relative to the
protection of the water-shed of Kenoza Lake, the substance of the
application, together with the advice of the Board, being contained
in the following communication :

Sept. 6, 1900.

The State Board of Health received from you, on July 25, 1900, a com-
munication requesting the advice of the Board, in behalf of a committee
of the board of aldermen and the board of water commissioners of Haver-
hill, as to whether the construction of house sewers within the water-sheds
of Kenoza Lake and Round Pond, in accordance with a plan submitted to
this Board last year, together with the construction of a storm-water sewer
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in Kenoza Avenue, as mentioned in the report accompanying the said sewer
1 i

—
j o

plans, will afford sufficient protection of the purity of the water of Kenoza
Lake, even when the density of population on its water-shed shall be greatly
increased ; or whether there would still remain a danger of pollution, which
might be obviated by removing the buildings, and which would be suffi-
ciently great to warrant the expenditure of a larger sum of money in acquir-
ing possession of the water-shed.

The Board has caused the locality to be examined by its engineer, and
has considered the plans for the sewerage of this district and other informa
tion which has been submitted by the city authorities

Kenoza Lake, including the East Meadow River source, the water of
which is supplied through Kenoza Lake, is now the principal source of
water supply of the city; and, with Round Pond and Crystal Lake, this
source seems likely to be capable of supplying the portion of the city north
of the Merrimack River for possibly the next twenty years. After that
time, changes in the sources of supply or other circumstances may possibly
cause the abandonment of the Kenoza soui'c

It appears that the city of Haverhill now owns or controls all of the land
bordering upon the shores of the lake, and extending for a long distance
back from the shores. By providing a system of sewers and a system of
storm-water drains for removing all of the sewage and storm water from
the district around the westerly end of Kenoza Lake, . all sewage and
polluting matters which might be deposited upon the ground within its
water-shed can be kept out of the lake, though by this plan the area of it
water-shed would be considerably reduced. In the opinion of the Board,
considering the large area of land now controlled by the city all about the
lake, which will in the future be kept free from population, an efficient
system of sewers and storm-water drains in the portion of its drainagi
area under consideration can be made to furnish a sufficient protection
of the purity of this source, even if the territory should become densely
populate

would still be some danger that, through lack of proper provision
for removing the sewage and rainfall, or through lack of care in the con-vvaae an

struction and operation of the sewers or drains, or through some unfore'
tance, polluted water from this water-shed might find its wayteen circumstai

into the lake, if the territory should be allowed to become densely popu-
lated. There is no doubt but that keeping the lands free from population
will be a sure means of preventing all danger of pollution of the lake in
the futu

With these conditions, the choice of a plan for protecting the parity of
the water of the lake depends largely on the comparative cost of the two
plans; and it is apparent that the cost of providing systems of seweragrage

and drainage is likely to be much less than the cost of taking control of
all of the lan
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Whatever plan may be adopted, it is important that it be carried out as
soon as possible, to prevent the further pollution of the lake from the houses
on its water-shed. It will also be important to provide at the same time
for the protection of the water-shed of Round Pond, if that source is to
be retained as a source of water supply for Haverhill.

Haverhill. An application was received, May 9, 1900, from
the water commissioners of Haverhill, for advice relative to the
location of a new pumping station at Kenoza Lake. The Board
replied to this application as follows :

June 8, 1900.

The State Board of Health has considered your application for advice
with reference to the location of a new pumping station for the Haverhill
water works on the northerly side of Kenoza Lake, and has caused the
locality to be examined by one of its engineers.

The location of the pumping station and intake to your water works at
the westerly end of the lake is objectionable under present conditions, on
account of the large population in this portion of the water-shed, which is
not provided with a satisfactory means of sewage disposal. It is not
desirable, on the other hand, to move the intake very far toward the east-
erly end of the lake, since it is important that the somewhat highly colored
water from Millvale reservoir, which enters that end of the lake, should be
stored for a considerable time in the lake before reaching the intake.

Considering the circumstances, the location proposed by you for the
pumping station and intake is, in the opinion of the Board, as satisfactory
as any that it is practicable to select.

Haverhill. An application was received, May 3, 1900, from
the superintendent of parks of Haverhill, for the advice of the
Board relative to the purity of certain waters in Winnekeni Park,
which are used for drinking purposes. The Board replied to this
application as follows ;

June 8, 1900.

In response to your application for advice as to the quality of the water
of a spring and well in Winnekeni Park, which is used largely by the public
for drinking, the Board has caused the sources referred to to be examined
by one of its engineers and samples of the water to be analyzed. The ex-
amination shows that there are no buildings in the neighborhood of the
spring, and this source does not appear to be exposed to any danger of
sewage pollution. The analysis shows that the water is soft and other-
wise of good quality, and suitable for drinking.

The analysis of a sample of water from the well located at the castle in
the park shows that some of the water entering the well has been consider-
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ably polluted by sewage, and not as completely purified in its passage
through the ground as is desirable. The well is situated not far from the
house and stable, and it is probable that the pollution of the water of the
well comes from the latter building. Judging from the examinations that
have been made, there is considerable doubt as to whether the water is at
all times safe for drinking; and, considering the circumstances, the Board
would advise that the use of this well as a source of drinking water be
avoided

Holyoke (the Deane Steam Pump Company). An application
was received, April 24, 1900, from the Deane Steam Pump Com-
pany of Holyoke, for advice relative to the quality of the water of
certain wells for drinking purposes. The Board replied to this
application as follows ;

July 5, 1900.

The State Board of Health has considered your application for advice
with reference to the use for drinking of water from tubular wells located
near your factory in the city of Holyoke, and has caused the -wells and
their surroundings to be examined by one of its engineers and samples of
the water to be analyzed. The results of the analyses show that the water
in its present state is clear, odorless and colorless, but it has evidently
been considerably polluted by sewage and to a high degree purified in its
subsequent passage through the ground. The water is also quite hard,
while the water of the city supply, which, it appears, is also supplied for
use in the factory, is soft.

These analyses do not indicate that the water as supplied by the wells at
present is unsafe to use for drinking purposes, but its great hardness is
objectionable, and changes in the height of ground water and in the cir-
cumstances attending its pollution may at any time render it unsafe ; hence
the Board cannot recommend its continued use for drinking purposes.

Hyde Park. The board of health of Hyde Park applied to the
State Board of Health, Dec. 14, 1899, requesting information rela-
tive to the quality of the water furnished by the recent additions to
the works of the Hyde Park Water Company, to which the State
Board of Health replied as follows :

March 2, 1900.

The State Board of Health received from you, on Dec. 15, 1899, a com-
munication stating that water from tubular wells at Four Corners, so called,
in the westerly part of the town near Dedham, and in close proximity to
Mother Brook, was being pumped into the mains of the Hyde Park Water
Company, and requesting that an examination of the water be made and
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a report of its condition be furnished your board. It was suggested at the
same time that a pumping test of the wells was to be begun on December
18 and to continue for six days, and that an examination made at that time
might furnish information as to the quality of the water. You also request
that the supply from the old source be examined and its condition reported
to you.

In response to your request, the Board caused the locality of the tubular
wells at Four Corners to be examined, and samples of the water pumped
from the wells, during the pumping test referred to, to be collected and
analyzed. The results of the analyses of eleven samples, collected between
Dec. 18 and 28, 1899, showed that the water was nearly colorless and odor-
less, and that the quantity of organic matter present was insignificant. The
quantity of chlorine present in the water of these samples was considerably
greater than is found in unpolluted waters in this region, and the excess
of chlorine above the normal for the region, considered in connection with
the large quantity of nitrates and other mineral matters, indicates that the
water has at some time been polluted by sewage ; but during this test the
water had become thoroughly purified before reaching the wells, and in
the opinion of the Board this water in its present state is better than the
water now supplied by the Hyde Park Water Company, and is suitable for
drinking and other purposes of a public water supply.

Whether the water will deteriorate when drawn continuously from the
ground at this place, cannot be predicted definitely. The wells are located
quite close to Mother Brook, a stream which receives considerable pollu-
tion ; and it seems probable that, if a large yield of water is obtained from
these wells, a considerable portion of it will be derived from Mother Brook
by filtration through the ground. Wells in similar situations have in some
cases deteriorated after a longer or shorter period of use, as experience with
present sources has already shown. There also appears to be danger that
the water may become affected by the presence of an excess of iron, on
account of the large deposit of peaty matter in the meadow in which the
wells are located. One of the chief dangers which threatens this supply is
the pollution from the population in the neighborhood of the wells. Sew-
age discharged into the ground in the region about the wells evidently affects
the quality of their water, and the population in this region seems likely to
grow rapidly and to cause a deterioration in its quality in the future.

Considering the circumstances, if this source is to be used, it is desirable
that the water be analyzed frequently, in order that any serious deterio-
ration in its quality may be detected.

You have also requested advice as to the quality of the water supplied
from the old sources. Two samples of water have been collected from the
old sources during the present year. A sample collected at the pumping
station on January 16 shows no improvement in quality as compared with
a sample collected at about the same time last year, but, on the other hand,
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shows a considerable deterioration as compared with its quality a year ago.
A sample collected in February of the present year was also found to be
of somewhat poorer quality than a sample collected at about the same time
last year. Since it does not appear that an improvement has been effected
by any changes that may have been made in the wells from which this
water is drawn, but that, on the other hand, the water is of poorer quality
than the water pumped from these sources last year, the Board sees no
reason to change the opinion expressed in its previous communication
regarding the quality of the water of these wells.

Lenox. An application was received from the hoard of health
of Lenox, Nov. 13, 1900, for advice relative to the quality of the
water of a well in that town used by a considerable number of
people for drinking purposes. The Board replied to this appli-
cation as follows ;

Dec. 6,1900.

The State Board of Health has considered your application of Novem-
ber 13, for advice as to the quality of the water of a well used to supply
several estates in Lenox, where it is used by a considerable number of
people for drinking, and has caused the well and its surroundings to be
examined by one of its engineers and a sample of the water to be analyzed.
The analysis shows that the water is clear, colorless and odorless, and,
while it had at some time been slightly polluted by sewage, it had subse-
quently been well purified in its passage through the ground before enter-
ing the well. The hardness of the water was excessive, being more than
three times as great as the average hardness of the water supplied by the
Lenox Water Company.

The only important danger of pollution to which the water of the well is
now exposed is caused by the presence of a sewage-disposal area upon the
edge of the water-shed. At the time the examination by the Board was
made, this sewage-disposal area was not purifying the sewage, and the
crude sewage was flowing through an overflow from this disposal area upon
the surface of the ground, and thence into a small brook which flows in a
direction away from the well. Sewage entering the ground at this place,
however, is liable to affect the quality of the water of the well.

The Board regards it of importance to health to avoid the use of the very
hard waters; and since in this case a much softer water can be obtained
from the pipes of the Lenox Water Company, which are laid in this neigh-
borhood, the Board would advise that the use of water from this well for
drinking or cooking be discontinued. If the use of this well is to be con-
tinued for any purpose where the water may be available for drinking, it is
important that no sewage be disposed of within the area from which water
may percolate toward the well.
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The sewage-disposal area referred to is not purifying the sewage, and the
result is the serious pollution of a small brook near by. Provision should
be made for the proper disposal of this sewage.

Lincoln. An application was received, Sept. 21, 1900, from the
board of health of Lincoln, for advice relative to the quality of
certain waters used in that town for domestic purposes. The Board
replied to this application as follows :

Oot. 4, 1900

In response to your application of Sept. 21, 1900, the Board has caused
a well on land of Julia Bemis and its surroundings to be examined and a
sample of the water to be analyzed.

It appears that this well has until recently been extensively used for
drinking purposes by families in the neighborhood. The results of the
examination show that the water is turbid and colored, has a disagreeable
odor and is evidently badly polluted, and, in the opinion of the Board, the
water of this well is liable to be very injurious to the health of those who
may use it for drinking.

An examination has also been made, as requested, of the distributing
reservoir of the Lincoln water works. This reservoir appears to be in
satisfactory condition at the present time, and an analysis of a sample
of its water indicates that its quality is not materially different from the
water of Sandy Pond, from which it is supplied. The sample was found
to have a faintly vegetable odor, which is doubtless due to the presence
of microscopic organisms commonly found in surface waters. If the water
of the source of supply, Sandy Pond, is protected from pollution, there
seems to be no reason why it should deteriorate in the distributing reser-
voir under present conditions.

Lowell. An application was received, Nov. 24, 1899, from the
water board of Lowell, requesting the assistance of the State Board
of Health “ for the purpose of examining certain sources of water
supply, such as Beaver Brook in Collinsville, Forge Village and
other places, to determine the quantity and quality of the supply to
be obtained.” The Board replied to this application as follows :

Jan. 19, 1900.

The State Board of Health has caused analyses to be made of samples
of the water of four test wells which have been driven under your direc-
tion in the valley of Beaver Brook, near the boundary between Massachu-
setts and New Hampshire, with a view to securing an additional water
supply for the city which will not injure the health of the inhabitants by
dissolving lead from lead service pipes. The four test wells thus far
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driven penetrated a stratum of gravel from which water could be pumped
with much freedom, and the conditions appear to be favorable for obtain-
ing a large quantity of water from the ground at this place.

The analyses indicated an excellent quality of water in all respects except
in the quantity of iron and in the quantity of carbonic acid. The quantity
of iron from one well was greater than usually found in the Hydraulic well
water ; from another well it was a little less than the quantity usually found
in the Boulevard well water; and from the two other wells the quantity
was so small as to be unobjectionable.

The quantity of carbonic acid present in the water of the wells, to which
the action of the water upon lead pipes is chiefly due, was carefully deter-
mined, and the results show that in one of the wells the quantit}' of carbonic
acid present was less than the average quantity that has been found in the
water of the Boulevard wells during the past year, but the water of the
remaining wells contained a considerably greater quantity of carbonic acid
than the average quantity found in the water of the Boulevard system.
The results of the several analyses are enclosed.

The tests as a whole are somewhat unfavorable with respect to the quan-
tity of carbonic acid present, and indicate that the water might have serious
action upon lead pipes. Further and more thorough tests might show a
considerably different result from those thus far made; and, considering
all the circumstances, the Board would advise that a further test of this
source be made by pumping from a group of wr ells in this region at a rate
as great as would be required in .the city service, and for a sufficient length
of time, perhaps two weeks, to make it possible to determine approximately
the probable quality of the water and its probable action upon lead service
pipes. The Board will assist you by making the desired analyses during
the progress of the experiment.

In a previous communication to your board, on Dec. 29, 1899, the State
Board of Health advised you to make further and sufficient tests beyond
the upper end of the present Boulevard well system, to determine whether
it is practicable to secure in this region a sufficient additional quantity of
water to furnish the whole supply that is at present required by Lowell, so
that the use of water from the Cook and Hydraulic wells may be avoided,
since it appeared that a further supply from the region in which the Boule-
vard wells are located could probably be introduced in a shorter time and
at less expense than from any other source.

The Board would again urge that tests in this region be made without
any further delay.

An application was received from the president of the Lowell
water board, Sept. 6, 1900, for advice relative to the quality of the
water of certain test wells which had been driven upon the Cushing
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Farm, Pawtucket Boulevard, and other land in that locality, special
information being desired relative to its action upon lead. The
Board replied to this application as follows :

Sept. 13, 1900.

The'State Board of Health has considered your application for advice
with regard to the quality of the water obtained from the test wells driven
on the Cushing Farm, Pawtucket Boulevard, and other lands in that neigh-
borhood, shown on a plan submitted by you, and has caused the locality to
he examined and samples of the water to be analyzed.

You especially request that the water be examined and tested as to its
action on lead, and state further that you would like the results of the
investigations of the Board on or before September 15. Within this time
it has not been practicable to make thorough tests as to the probable action
of this water upon lead; but a comparison of the results of determinations
of the quantity of carbonic acid and oxygen present in the water of these
test wells with quantities found by previous tests in the water of the Boule-
vard wells shows that the water of the test wells in these respects compares
favorably with the water of the old Boulevard wells.

In other respects, all of the test wells show a satisfactory quality of water
at the present time. One of them, No. 3, shows that the water has been
polluted, probably by household wastes, and again purified in passing
through the ground. The water of this well is no doubt affected by the
wastes from the house on the plain between Wellington and Wyoming
streets, which can be prevented if you purchase this property. There is
also some evidence that the water of some of the -wells has been affected
by drainage from the barn on the Cushing property, which, it appears, is
not now used, and it is understood will not be used in the future if water
is to be taken from the wells in this locality.

Lowell (trustees of the Lowell Hospital Association). An ap-
plication was received, April 17, 1900, from the trustees of the
Lowell Hospital Association, for the advice of the Board relative
to the adoption of a Barnstead pure water still for the use of the
hospital. The Board replied to this application as follows :

June 11, 1900.

The State Board of Health has considered your request for advice as to
adopting for the Lo-well Hospital a Barnstead pure water still, which you
state is represented to produce chemically pure, palatable distilled water,
and as to whether it is adapted to furnish suitable water for surgical opera-
tions and for drinking. The Board has caused one of these stills, in opera-
tion at one of the hospitals, to be examinedand .samples of the distilled water
to be analyzed. The results of the chemical analyses show that the dis-



1901.] SENATE —No. 182. 35

tilled water is not chemically pure, but contains some organic matter and
chlorine, indicating that the distillationof the water is not complete. More-
over, bacteria were present in the water after distillation, a further evidence
of the defects of the distilling process. Examinations of the water supplied
for drinking from this still showed still less satisfactory results.

The Board does not consider that the distilled water from this still as
operated in the hospital in which it was examined would be an entirely sat-
isfactory water for surgical operations or for drinking. The Board will,
however, make further examinations, in order to determine whether the
defects which have been observed belong to the apparatus itself, or are the
result of improper management of it.

Ludlow. An application was received, July 28, 1900, from the
Ludlow Manufacturing Company, for the advice of the Board rela-
tive to the quality of the water of a new well which had been driven
by the company. The Board replied to this application as follows :

Aug. 10, 1900.

In reply to your communication of July 27, 1900, requesting advice as
to the quality of the water of a well which you propose to use as a source
ot drinking water supply for the operatives in the mills of the Ludlow
Manufacturing Company, the State Board of Health has caused the well
and its surroundings to be examined by one of its engineers and a sample
of the water to be analyzed. The well is located near the densely popu-
lated portion of the village, and the analysis shows that some of the water
has been polluted by sewage, but subsequently well purified in its passage
through the ground.

The water in its present state, while harder than is desirable, is, in the
opinion of the Board, safe for drinking; but it is desirable that the water
be analyzed from time to time, to determine whether any deterioration is
likely to take place when the water is in continual use.

Massachusetts Reformatory (Concord). The superintendent
of the Massachusetts Reformatory applied to the State Board of
Health, May 3, 1900, for advice in relation to certain sources pro-
posed as water supplies for the reformatory. The Board replied
to this application as follow

June 11, 1900.

advice as to the quality of the water
•rhood of the reformatory and of the
drinking and other purposes in the

In response to your application for
of certain tubular wells in the neighbi
water of Nashoba Brook for use for
reformatory, the Board has caused these sources and their surroundings
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to be examined by one of its engineers and samples of the water to be
analyzed.

One test well is located east of the reformatory and close to the sewage-
disposal area of the institution, and would be an unsafe source of water
supply. Two test wells, located about 1,000 feet west of the reformatory
and about 500 feet from Warner’s Pond, penetrated coarse material and
the conditions appear to be favorable for obtaining a large amount of water
from the ground in this neighborhood ; but the results of analyses of samples
of water from these wells show that it contains so large a quantity of iron
as to render it objectionable for nearly all domestic uses, and the Board
does not advise the introduction of water from wells in this location for
the supply of the reformatory.

The conditions appear to be favorable for obtaining water freely from
the ground at other places not far from the one in which your last test was
made, and it is advisable, in the opinion of the Board, to make further
investigations in this region.

The sample of water from Nashoba Brook was found to be highly colored
and to contain a large quantity of organic matter. The brook is exposed
o pollution from a large population on its water-shed, and the water of
his source would, in the opinion of the Board, be unsafe for drinking and

objectionable for many other uses.

Newton (Woodland Park Hotel, Auburndale). An application
was received, Aug. 11, 1900, from the proprietor of the Woodland
Park Hotel, for advice relative to the quality of the water of a
tubular well recently driven on the premises of the hotel. The
Board replied to this application as follows :

Oct. 4, 1900.

In response to your request of August 10, for advice as to the quality
of the water of a tubular well on the premises of the Woodland Park Hotel
in Auburndale, which it is intended to use as a source of drinking water
supply, the Board has caused the well and its surroundings to be examined
and samples of the water to be analyzed. The analyses show the water
to be clear, colorless and odorless, but it is very hard, and has at some
time been highly polluted by sewage and not thoroughly purified in its
subsequent passage through the ground to the well.

The Board cannot, therefore, recommend this well as a source of water
supply for drinking or domestic purposes.

Northampton. An application was received, October 5, from
the water board of Northampton, for advice relative to a proposed
additional water supply for that city. The Board replied to this
application as follows :



1901. SENATE —No. 182. 37

Dec. 6, 1900.

The State Board of Health received from you, on Oct. 5, 1900, an ap-
plication giving notice of your intention to introduce an additional system
of water supply in the city of Northampton, and submitting a description
of the proposed sources and works. The description states that it is pn>
posed to take water by gravity from West Brook and its tributaries in the
town of Whately, with an intake basin near the northerly end of West
Whately Street, so called, and a storage reservoir in the future about 2,000
feet above the intake basin. Two plans of conveying the water from the
intake basin to the city are suggested, one by laying a pipe directly to the
present mains in the village of Leeds, and the other by conveying the water
in a pipe to the head waters of Beaver Brook and allowing it to flow in
the brook to a storage reservoir to be formed by a dam near Mountain
Street in Williamsburg, and conveying it thence by a pipe to the present
mains in Le<

The application is accompanied by a report of your engineer, in which
the latter plan is recommended, and by a general plan of the proposed
reservoir on Beaver Brook. Information has also been submitted relative
to the cost of the proposed works, and other information has been furnished
relating to the flow of various streams in the neighborhood of Northampton.

The Board has carefully considered your plans, and has caused the pro-
irhood of Northampton to be exam-
the various waters to be analyzed.

posed source and others in the neigh!
ined by its engineer and samples of
The Board is informed that Roberts’
of supply, proved inadequate for the
part of the present year, and, the re

a temporary additional supply was ii
While the flow of Roberts’ Meadow T

Meadow Brook, your present source
supply of the city during the drier

servoirs becoming practically empty,
Produced from Mill River at Leeds,
rook has occasionally been measured,

it does not appear that any continuous records of the yield have been kept,
or that any measurements of the present consumption of water in the city
have been made ; but, judging from such estimates of the probable flow
of the stream as can be obtained by comparison with the flow of other
streams, it seems probable that the consumption of water in Northampton
is considerably greater in proportion to the population than in nearly all
of the other cities in the State. The indications are that it would be
feasible to diminish the consumption b
of water to such an extent that the pre
the present requirements. Neverthele
supply should be secured to meet the <

y preventing the leakage and waste
nt sources might be adequate for

is, it is important that an additional
rowing needs of the city.

f West Brook, your proposed source
. of October, at a time of low flow in
ft, has but little color, and is other-
ellent quality for the purposes of a

Analyses of samples of the water of

of supply, collected during the month
the streams, show that the water is sol

wise, in its present condition, of exet

public water supply. Moreover, judging from the character of the water-
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shed, it is probable that the quality of the water is not materially different
at other seasons of the year, though its color may be somewhat higher at
times. Compared with the water of Roberts’ Meadow Brook, your present
source of supply, the water of West Brook is found to have less color and
to contain less organic matter, but is slightly harder. The water-shed of
West Brook appears to contain but few inhabitants, and the water can be
protected from pollution without special difficulty.

The water of Beaver Brook, into which it is proposed to turn the water
of West Brook, has more color, hardness and organic matter, and is there-
fore of much less satisfactory quality than the water of West Brook; but
the water-shed is small, and the water can probably be improved at small
expense by draining the swamps. If the proposed storage reservoir upon
this brook is properly prepared for the purpose by removing all the soil and
organic matter from the entire area to be flowed, and the swampy areas on
the water-shed thoroughly drained, it is likely that by carrying out the
proposed plan a water of good quality will be obtained which will not
be materially affected by growths of organisms or disagreeable tastes or
odors.

In the course of this and previous investigations relative to additional
water supply for Northampton and other places in its neighborhood, the
Board has caused examinations to be made of the waters of various other
sources which appear to be available as sources of additional water supply
for Northampton.

The site of the old reservoir which formerly existed on the east branch
of Mill River has been examined, and it is evident that an excellent reser-
voir could be constructed at this place from which a large additional sup-
ply for the city could be obtained. Examinations of the water of this
stream at various times indicate that it is softer than the water of West
Brook and of about the same character in other respects.

Examinations of the waters of both the east and west branches of Mill
River above Williamsburg show that they are both of good quality and
similar to the water of West Brook, though the water of the west branch
has less hardness. There appear to be good opportunities for constructing
reservoirs on both the east and west branches of Mill River, not far above
Williamsburg; and if this is the case, a very large additional water supply
for the city of Northampton could be obtained from either stream. The
quality of the water would be likely to be satisfactory if stored in a reser-
voir properly prepared for the purpose.

The north branch of the Manhan River above Loudville has also been
examined, and the quality of the water found, at the present time, to be
about the same as that of West Brook. This stream also appears to be
capable of furnishing an adequate supply of water for the city of Northamp-
ton, provided a suitable storage reservoir can be built upon the water-
shed.
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est Brook, either alone or in connection with a storage reservoir on
Beaver Brook, can probably be developed so as to furnish an adequate
additional supply of good water for the city of Northampton ; but, with
the limited amount of information at present available to the Board rela-
tive to the various sources, it cannot be said that West Brook would be
the most appropriate source of supply for the city, nor is there any evidence
to show that it may not be possible to obtain better water in equal quantity
and at less expense from some of the other sources mentioned.

Considering the circumstances, it is advisable, in the opinion of the
Board, to make more thorough investigations of all the available sources
before deciding upon a plan for increasing the water supply of Northamp-
ton. these investigations should include examinations and surveys in the
various water-sheds sufficient to determine the feasibility of constructing
a reservoir or reservoirs of ample capacity for the future needs of the city,
and the probable cost of such reservoirs, including the necessary expense
of removing all soil and organic matter from the areas to be flowed and
preparing them properly for the storage of water. Estimates should also
be made of the probable cost of the pipe lines and other works for convey-
ing the water to the city, and of the amount of damage that may be caused
by the taking of land and diversion of water. The quality of the various
waters should also be determined by frequent analyses at all seasons of the
year. When this information is available, it will be practicable to select
the source which is likely to prove most satisfactory in all respects for the
future supply of the city. The Board would advise that these investigations
be begun without delay, since much of the information can doubtless be
obtained even in the winter season; and the Board will assist you by mak-
ing the necessary analyses of samples of water from the various sources,
and will, if you so request, advise you further in the matter when you have
additional information to present.

While an additional supply is urgently needed, it seems very doubtful
whether the necessary steps could be taken and a new supply introduced
from the source proposed in time to meet the requirements of the next
summer season in case the year should be a dry one; '•‘and, if the present
sources should again become inadequate, it would probably be necessary,
as at previous times, to draw water from Mill River in Northampton, a
polluted stream, the use of which as a source of domestic water supply
should be avoided if possible. As already indicated, it is probable that
the quantity of water used by the city is excessive, and, in the opinion of
the Board, it is very important to determine the consumption of water by the
city. It will then very likely be found practicable to reduce considerably
the waste and leakage and prevent a shortage of water, should another dry
season occur before an opportunity has been given to make the investioa-
tions outlined above, and to construct the necessary works for additional
supply.
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Northampton Insane Hospital. An application was received,
May I, 1900, from the superintendent of the Northampton Insane
Hospital, for advice relative to the use of the water of a certain
spring upon the grounds of the hospital. The following reply was
made to this application :

July 5, 1900.

lii response to your request of May 1, 1900, for advice as to whether
the water from a spring on the grounds of the Northampton Insane Hos-
pital is suitable to use for drinking purposes in the hospital, the Board has
caused the locality to be examined by one of its engineers and samples of
water collected from the well to be analyzed. The results of these analyses
and of several made last year show that the water is generally clear, odor-
less and colorless; but it is quite hard, and the analyses show that the
water has been at some time highly polluted, and that it is not always
thoroughly purified in its subsequent passage through the ground to the
well.

Considering the circumstances, the Board does not consider the well a
safe source of water supply, and would advise that the use of the water
from this source for drinking in the hospital be discontinued.

Northfibld. An application was received, Aug. 27, 1900, from
A. G. Moody of Northfield, for the advice of the Board relative to
a proposed water supply for the Northfield schools, hotel and village
of East Northfield. The Board replied to this application as fol-
lows :

Jan. 3, 1901.

The State Board of Health received from you, on Aug. 27, 1900, an
application for advice with reference to a water supply for the schools,
hotel and village of East Northfield, to be taken from Perchog Brook or
Louisiana Brook; and subsequently reports were received from your engi-
neer, giving the results of investigations of various possible sources of
water supply and estimates of the probable cost of works.

These investigations indicate that the flow of Louisiana Brook is much
;reater in proportion to its ■water-shed than the flow of Perchog Brook, and

that it is likely that water of better quality can be obtained therefrom. The
investigations also show that it is practicable to construct a storage reser-
voir on Louisiana Brook at a point where its water-shed has an area of
about .15 of a square mile, which would have a storage capacity of about
6,000,000 gallons ; and that, by taking water from the brook at a point
about 1,000 feet below the storage reservoir, aud utilizing the stored water,
it will probably be practicable to obtain a sufficient supply of water for
East Northfield for several years, though it is recommended that the
present pumping station be maintained ready for use if necessary. It
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is also suggested that it may be practicable to obtain a ground-water sup-
ply in the neighborhood of the present pumping station; but estimates of
the cost of obtaining a supply in this way indicate that it would be con-
siderably greater than by the proposed plan of developing Louisiana Brook.

The Board has considered the application and the reports submitted by
your engineer, and has caused the locality to be examined by one of its
engineers and samples of the water to be analyzed. The results of the
analyses show that the water of Louisiana Brook, at the point at which the
water would be taken to supply the town by gravity, is soft, but little
colored, and otherwise of good quality for the purposes of a public water
supply. The water of Perchog Brook has more color and contains a much
larger quantity of organic matter than that of Louisiana Brook; and, while
it is difficult to judge from a single analysis, made in the summer season,
as to the quality of the water at other seasons of the year, it seems prob-
able that the quality of the water of Louisiana Brook will usually be much
better than that of Perchog Brook.

So-far as can be judged from such observations as have been made, it
seems probable that the flow of Louisiana Brook at the point at which it
is proposed to locate the intake reservoir would be sufficient to supply the
village during all but the driest months of the year, and a water of good
quality at all times would be obtained in this way.

By constructing a storage reservoir farther up the brook, having a
capacity of 6,000,000 gallons, as suggested, Louisiana Brook would prob-
ably yield by gravity a sufficient supply of water for the requirements of
the village of East Northfield at all times for several years in the future,
with a reasonable economy in the use of water. The water of a storage
reservoir like the one proposed on Louisiana Brook is liable, even if the
reservoir should be suitably prepared for the storage of water by the
removal of all stumps and organic matter from the area to be flowed, to
be unfavorably affected at times by growths of organisms, as suggested
by your engineer, which impart to the water a disagreeable taste or odor;
and, while it is not likely that trouble from tastes and odors would be very
serious or long continued, it is desirable to avoid danger from this cause,
if possible.

There does not appear to be any other source from which it is feasible
to obtain an equally satisfactory independent supply of water by gravity.

The water of Louisiana Brook, in the lower portion of the course of the
stream, is exposed to danger of pollution from buildings on its water-shed,
and for this reason this brook, in the neighborhood of the present pumping
station, cannot be considered a safe source of water supply.

An examination of the territory in the neighborhood of the mouth of
Louisiana Brook indicates that it may be possible to obtain a large quan-
tity of water from the ground in this region by means of wells or other
suitable works, as suggested in the report of your engineer, and it is prob-
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able that water of excellent quality would be obtained in this way which
would not be affected at any time by a disagreeable taste or odor; but the
cost of obtaining a sufficient supply at all times in this way would, accord-
ing to the estimates submitted by you, be much larger than by the plan of
taking the water of Louisiana Brook and constructing a storage reservoir
as proposed. If, however, the natural flow of Louisiana Brook could be
utilized by constructing the intake reservoir as proposed and omitting the
storage reservoir, and if a sufficient supplementary supply could be ob-
tained by pumping ground water from the neighborhood of the mouth of
Louisiana Brook, it is probable that water of good quality would be obtained
at all times. The first cost of the necessary works to supply the village
in this way would, according to the estimates of your engineer, be con-
siderably less than the first cost of works by the storage reservoir plan,
and the annual cost of maintaining the works would not be materially
greater than by the storage reservoir plan.

Considering the circumstances, the Board would advise that you cause
investigations to be made, with a view to obtaining an adequate supply of
ground water in the neighborhood of the mouth of Louisiana Brook for
use as an auxiliary supply in addition to that obtained from the intake
reservoir on Louisiana Brook during the summer season, whenever the
yield of Louisiana Brook is insufficient to supply the entire quantity of
water required by the town.

A suitable supply of water might be obtained from the Northfield Water
Company, which is authorized by legislative act to supply water to the
inhabitants of Northfield.

Norwood. The water commissioners of Norwood applied to the
State Board of Health, Dec. 2, 1899, for its advice relative to a
proposed system of water supply for the town, to be taken from
driven wells on the easterly side of Neponset Street, about 600 feet
from the intersection of Pleasant Street. The Board replied to this
application as follows :

Feb. 7, 1900.

The State Board of Health received from you, on Dec. 2, 1899, an ap-
plication for advice with reference to a proposed additional water supply
for the town of Norwood, in which you state that you propose to take water
from driven or drilled wells on the easterly side of Neponset Street, in Nor-
wood, at a point about 600 feet from the intersection of Pleasant Street;
and subsequently you furnished the results of tests made at this place,
which is in the south-westerly side of Purgatory Swamp, by sinking six
tubular wells and by pumping from five of the wells for a period of two
weeks, between Dec. 29, 1899, and Jan. 12, 1900, at a rate ranging from
about 340,000 to 460,000 gallons per day.
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The Board has caused the locality to be examined by its engineer and
several samples of the water collected from the test wells at this place,
both before and during the pumping test, to be analyzed.

Regarding the probable quantity of water which wells in this region can
be expected to yield, a satisfactory estimate cannot be made with the in-
formation which is at present available ; and, while water could be pumped
from the ground with much freedom, and a large quantity was pumped
nearly continuously during the test referred to, it qaunot be stated definitely
from the results of this test that an adequate additional supply for the town
can be obtained by drawing water from the ground at this place.

Analyses of samples of water from the five wells, Nos. 2,3, 4, 5 and 6,
collected soon after the wells were completed, while found to differ con-
siderably, indicated that the water had at some time been polluted by
sewage aud subsequently well purified in its passage through the ground.
During the pumping test, which ended on January 12, water was pumped
from wells Nos. 1 to 5, inclusive, and ten samples of water were collected
in the course of the test. The results of the analyses of these samples
showed in even more marked degree than those from the individual wells
that some of the water entering the wells had been polluted, but at the time
these investigations were made it was thoroughly purified in its passage
through the ground before reaching the wells.

The source of the pollution referred to is probably the sewage discharged
into the ground from the houses in the portion of the village nearest the
wells, many of which are located at no great distance. The effect of this
pollution upon the quality of the water was to make it somewhat hard, and
the conditions are such that the water would be likely to become consider-
ably harder if a sufficient additional water supply for Norwood should be
drawn regularly from the ground at this place. Moreover, the information
furnished by you as to the character of the soil in which the wells are driven
shows that there is a layer of peat at the surface of the ground, which ex-

tends to a depth of about 11 feet; and, judging from experience with other
ground-water supplies in similar situations, there is danger that water taken
from the ground at this place will deteriorate and become affected by an

excess of iron after a longer or shorter period of use, making the water
objectionable for many purposes.

A comparison of the record of the quantity of water pumped for the
supply of the town during the past year with the estimated capacity of the
source of supply, indicates that the yield of the present source is insuffi-
cient to meet the requirements of the town in a dry period, and an addi-
tional supply is required. In order to determine whether it is practicable.cticable
to supplement the present source, an examination has been made by the
Board of the feasibility of diverting into Buckmaster Pond the water of
any of the surface sources in its neighborhood. The only source from
which it appears to be practicable to supplement the yield of the pond by
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gravity is ColburnBrook, which could be diverted into the pond from some
point near where it crosses the Medfield Road about half a mile west of
the outlet of the pond. The results of analyses of the water of this brook
show that it is highly colored and contains at times a considerable quantity
of organic matter, due, probably, to the slow passage of the water through
swamps. There are several dwelling-houses and other buildings situated
close to the stream, and, if this source should be selected, provision would
have to be made for preventing the pollution of the brook from these build-
ings. The water of Buckmaster Pond, while it has but little color, con-
tains usually a larger quantity of organic matter than is found in a good
surface water, and it has at times been very offensive to taste and smell,
chiefly on account of the presence of certain microscopical organisms. It
is not likely that any material improvement in the quality of the water of
the pond would take place after supplementing it with the water from Col-
burn Brook, and it might have a somewhat higher color than at present.
An examination of the bottom of the pond, at the end of last year, when
the greater part of it was exposed, has shown that a considerable portion
of its area is covered with mud and decomposing organic matter, which
probably has an unfavorable effect upon the quality of the water, and it
is not practicable to remove this mud while the source is being used for
the supply of the town.

A good ground-water supply would be far more satisfactory to consumers
than the water of the present source ; aud, if a supply sufficient for the
needs of the town at all times, and which is capable of being developed to
allow for the growth of the town in the future, could be obtained, it might
be found more economical and otherwise satisfactory for the town to draw
all the water from the new source, and discontinue the use of water from
Buckmaster Pond.

Much of the soil in the lands bordering the Fowl Meadows, especially
on the north-easterly side of the meadows which border Purgatory Brook,
appears to be coarse aud porous and favorable to the absorption of a large
proportion of the water falling upon it; and it is possible that a supply of
good water, adequate for the needs of Norwood, can be obtained from the
ground in this region.

The Board would, therefore, advise that, before deciding upon a source
of supply, you cause a further and thorough investigation to be made, with
a view to determining whether it is feasible to obtain from the ground at
any place in the region referred to a water of satisfactory quality and in
sufficient quantity for the supply of Norwood. The investigation should
be made under the direction of an engineer of experience in the selection
of ground-water supplies, and should include a thorough test of the probable
quantity and quality of water to be obtained at the place or places where
the conditions are found to be most favorable for obtaining a satisfactory
water supply.
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It appears that a large proportion of the service pipes through which
water is supplied to consumers in the town are of lead, or are lined with
lead. In the course of investigations made by the Board, it has been found
that most waters take up lead in passing through pipes of that metal, and
in some towns numerous cases of lead poisoning have resulted from the
use of water drawn through lead pipes. Your present supply acts consid-
erably upon such pipes, but, so far as can be judged at present, the quan-
tity of lead taken up has not been sufficient to cause lead poisoning. In
selecting a new source, however, it is important, unless the lead service
pipes in use be removed, to determine whether the water from the proposed
source is likely to act upon lead sufficiently to be injurious to health.

The Board will, if you so request, assist you in any further investigations
you may decide to make, by making such analyses of the water as may be
necessary to advise you as to its quality and its probable action upon lead
pipe.

Another application was received, Aug. 6, 1900, from the water
board of Norwood, for advice relative to the quality of the water of
the public supply of the town. The Board replied to this appli-
cation as follows :

Aug. 10, 1900.

In response to your request of August 6, the State Board of Health ha;
considered the conditions affecting the quality of the water of Buckmaster
Pond, and the results of the analyses of recent samples of the water. The
analyses show that the water is of better quality than usual at this season
of the year. The bad taste and odor sometimes occurring in this water,
but not now noticeable, are undoubtedly due to the presence of organic
matter, generally in the form of microscopic organisms not known to be
injurious to health

The purity of the supply is now threatened by the presence of a picnic
grove not far from the shore of the pond ; hut at the present low stage of
the water, serious danger from this cause can be prevented by preventing
the deposit of sewage and faecal matter in such a manner that it is liable to
be washed into the pond. Provision should be made for properly disposing
of all sewage and waste matter from this grove as soon as possible.

The investigations which have been made by the Board show that the
presence of a considerable number of cases of typhoid fever in the town at
the present time is due to polluted milk, and not to the public water supply.

Orange. An application was received, April 5, 1900, from the
water board of Orange, for advice and information relative to the
existence of a foul taste and odor in the water of the public water
supply. The Board replied to this application as follows :
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Mat 4, 1900.

In response to your application of April 3, 1900, relative to the quality
of the water drawn from faucets in the town of Orange, which you state
has an oily and fishy taste and smell, which is very disagreeable, the Board
has caused the sources of supply and the distributing reservoir to be ex-
amined by one of its engineers and samples of the water to be analyzed.

The water with which the town is now supplied is taken from a small
basin, which is fed by a spring, the water of which is of excellent quality.
The water in the basin is pumped to an open distributing reservoir and
thence supplied to the town.

The cause of the disagreeable odor and taste is the presence in the water
of considerable numbers of a microscopic organism known as Uroglena,

which has in many other cases been found to impart to water a very offen-
sive oily and fishy taste and odor, and the complaints as to the character
of the water supplied to consumers are doubtless due to the presence of
this organism in the water.

It has been well known for many years that a ground water deteriorates
on exposure to light in an open reservoir, such as that in use at Orange;
and experience has clearly shown that the remedy for this trouble is to keep
the water from exposure to light from the time it comes from the ground
until it reaches the consumer. To accomplish this in the case of the Orange
water works it would be necessary to cover the basin and spring, and either
to cover the present distributing reservoir or to build a new covered reser-
voir or tank, which may be of comparatively small capacity, and sufficient
only for ordinary purposes, if the present reservoir is kept for use in
emergency.

There is no reason to think that, if the quality of the water of your
present source remains as good as it has been found to be, it will support
any growth that will cause the water to deteriorate if kept entirely from
exposure to light.

Peabody. The board of health of Peabody applied to the State
Board of Health, Feb. 10, 1900, for its advice relative to the quality
of the water of a well used as a public drinking place in that town.
The Board replied to this application as follows ;

Mat 4, 1900.

The State Board of Health has considered your application for advice
with reference to the quality of the water of a well used to supply a public
drinking place at the junction of Lowell and Forest streets in Peabody, and
has caused the well and its surroundings to be examined and a sample of
the water to be analyzed. The results of the analysis show that the water
has been highly polluted by sewage and not thoroughly purified in its pas-
sage through the ground. There are several sources of pollution in the
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immediate neighborhood of the well, and the circumstances are such that
the Board regards the water unsafe for drinking.

It appears that one of the water mains of the town water works' passes
near the well, and, if it is desirable to maintain a public drinking place in
this neighborhood, it would be best to use the town water for the purpose.

Peabody. An application was received, Aug. 8, 1900, from the
board of health of Peabody, relative to the quality of the water of
a certain spring in that town, used for the water supply of a small
factory. The Board replied to this application as follows :

Sept. 6, 1900.

In response to your request, received Aug. 8, 1900, for advice as to the
quality of the water of a spring on an estate on English Street in Peabody,
which supplies water for a factory, the Board has caused the spring and its
surroundings to be examined by one of its engineers and a sample of the
water to be analyzed.

The results of the analysis show that the water is clear, nearly colorless
and odorless ; but it is highly impregnated with sewage, apparently derived
from the cesspools and other similar receptacles for sewage, of which there
are a large number in the neighborhood of the spring, and the sewage has
not been well purified in its passage through the ground to the spring.

The use of water from this spring for drinking is liable to be very injuri
ous to health, and the Board would advise that its further use for drinking
should be prevented.

Southborough (St. Mark’s School). An application was re-
ceived, May 29, 1900, from the head master of the St. Mark’s
School at Southborough, for advice relative to the quality of the
water supply of the school. The
as follows :

Board replied to this application

July 5, 1900.

May 29 for advice with reference to
Mark’s School, the Board has caused

In response to your application of
the quality of the water supply of St.
the well from which the supply is taken and its surroundings to be exam-

ined by one of its engineers and samples of the water to be analyzed.
The analyses show that the water is clear, odorless and colorless, and

of good quality for drinking and other domestic purposes. There are no

dwelling-houses in the neighborhood of the well, and its surroundings at
present are such that there appears to be no danger of the pollution of the
water from any source. The wT ell appears to be capable of yielding suffi-
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cient water for the present needs of the school, at least; and the Board
is of the opinion that this well is a suitable source from which to take
water for drinking and other purposes in the school.

Southbridge (American Optical Company). An application was
received, July 27, 1900, from the American Optical Company of
Southbridge, for the advice of the Board relative to the quality
of the water of certain wells used as sources of water supply by
the company. The Board replied to this application as follows :

Sept. 6, 1900.

In response to your request, received July 27, 1900, for advice as to the
quality of the water of certain wells used in the factories of the American
Optical Company for drinking purposes, the Board has caused the wells
and their surroundings to be examined by one of its engineers and samples
of their waters to be analyzed.

A sample of water collected from the group of wells located in the factory
on Mechanics Street was found from analysis to be clear and colorless, but
it contained a slightly larger quantity of organic matter than is found in a
good well water. The analysis does not indicate that the water is at present
unsafe for drinking; but the Board would advise that it be analyzed from
time to time, to observe whether any deterioration takes place in its quality.

The analysis of a sample of water from the well located in the factory
at Lensdale shows that a considerable portion of the water entering this
well has previously been polluted by sewage and that it has not been well
purified in passing through the ground to the well. The Board would advise
that the further use of water from this well be prevented.

A sample of water was also collected from a spring on the opposite side
of the river from the Lensdale works, and the results of the analysis show
that the water is clear, colorless and odorless, and, in its present state, of
good quality for drinking. The location of the spring is such, however,
that, if a large quantity of water should be drawn from a well or wells at
this locality, a portion of the water might come by filtration from the river,
and its quality might become very different from what it was found to be
at the time the recent sample was collected. It is probable that water of
good quality can be obtained from the ground on the opposite side of the
river from the Lensdale works, if the water is collected at a sufficient dis-
tance from the river to avoid danger of drawing unpurified water from that
source.

Southbridge (Dexter Harrington & Son). An application was
received, July 16, 1900, from D. Harrington & Son of Southbridge,
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for the advice of the Board relative to the quality of the water of a
certain well used by the operatives in their factory. The Board
replied to this application as follows :

Sept. 6, 1900.

Ihe State Board of Health has considered your application for advice
with reference to the quality of water from a certain well which is used for
drinking in your factory, and has caused the locality to be examined by
one of its engineers and a sample of the water to be analyzed.

The results of the analysis show that the water in its present state is
odorless and nearly clear and colorless, but it contains a somewhat larger
quantity of organic matter than is usually found in good well water. This
analysis does not show that the water, as supplied from this well at the
time the sample was collected, was unsafe for drinking purposes ; but there
are several sources of pollution in its neighborhood, and changes in the
height of the ground water and other circumstances may at any time render
it unsafe. Hence the Board cannot recommend its continued use for
drinking purposes.

Springfield. An application was received, July 24, 1899, from
the water board of Springfield, for advice relative to the public
water supply of the city, the subjects indicated in the application
being the advisability of cleaning the Ludlow Reservoir and of
taking certain additional sources of supply, mainly the west branch
of the Swift River, the Westfield River and certain sources in Bland-
ford. Advice was also asked relative to the subject of the filtration
of the water of Ludlow Reservoir. In a later application, dated
Jan. 24, 1900, advice was also asked relative to the use of the north
branch of the Westfield River as a source of supply for Springfield.
The Board replied to these applications as follows :

Mat 11, 1900.

The State Board of Health received from you, on July 24, 1899, an
application requesting the advice of the Board as to the present and future
sources of water supply of Springfield, taking into consideration the feasi-
bility of improving the water of Ludlow Reservoir by various methods,
of taking water from the west branch of the Swift River, of taking water
from the Westfield River and also from other sources. Subsequently you
caused the water of Ludlow Reservoir to be drawn out, to afford an oppor-
tunity for an examination of the bottom of the reservoir, and caused sound-
ings to be made, showing the depth of mud and organic matter in the bottom
of the reservoir. On Jan. 24, 1900, you submitted the following outline
of your proposed plan for supplying water to Springfield :
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It is proposed to take water in such quantity as may be needed for the future
supply of the city from the north branch of the Westfield River or any of the
tributaries of that branch, at points above Norwich bridge, so called, in the town
of Huntington, by constructing such dam or dams as may be necessary for the
purpose of creating storage reservoirs for equalizing the variable flow of the
streams impounded, and conveying the water from such reservoirs in a cast-iron
main or mains of proper size through the easterly part of the village of Hunting-
ton to and in part through the State highway leading down the valley of the West-
field River through the towns of Russell, Westfield and West Springfield to the
city of Springfield, crossing the Connecticut River on a suitable bridge or bridges.
It is proposed to remove all objectionable matter found within any storage basin
area, and to exercise all reasonable care to prevent future pollution of the water
in any case.

The elevation of the bed of the north branch at the confluence of its two main
tributaries next above Norwich bridge is about 395 feet above mean sea level, or
about 20 feet above the overflow level of Ludlow Reservoir, the present prin-
cipal source of supply of Springfield. By the construction of dams the water may
be raised to an elevation of 450 feet above mean sea level.

The main tributaries of this north branch of the Westfield River consist of an
easterly branch flowing southerly through the towns of Savoy, Windsor, Cum-
mington, Chesterfield and Worthington, and a westerly branch flowing southerly
through the towns of Peru, Worthington, Middlefield and Chester. The water-
shed areas above the confluence of these two branches are, for the easterly branch,
a little more than 160 square miles; for the westerly branch, about 50 square
miles.

The city of Springfield will offer no objeclion to the reservation of rights in this
stream or its tributaries to the adjacent cities of Holyoke and Northampton, pro-
vided it [the city of Springfield] is granted the unrestricted right to take from
these sources any and all the water it may need in the future for all the various
uses of its inhabitants, and is protected in its investments made for the purpose.

Later, a report and plans by Mr. Percy M. Blake, civil engineer, giving
the results of investigations with reference to the present and proposed
water supply of Springfield, were submitted, and informationwas furnished
as to the areas within the water-shed of the Westfield River, which it is
proposed to reserve for the water supply of the city of Holyoke.

In response to your applications, the Board has examined Jabish Brook,
Ludlow Reservoir and the other sources now used for the supply of Spring-
field, and has caused an examination of the proposed sources to be made
by its engineer and samples of the water to be analyzed. The Board has
also examined the results of previous investigations of your present sources
of supply, and has carefully considered the plans and information submitted.

Your present source of supply, Ludlow Reservoir, furnishes a water which
has nearly always been very objectionable on account of an offensive taste
and odor caused by the presence of large numbers of microscopical organ-
isms ; and there is no indication that the quality'of the water has improved
since the works were constructed, twenty-five years ago. The trouble is
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doubtless caused principally by the great deposits of mud, stumps and
organic matter iu the bottom of the reservoir; but the character of the
water-sheds of the streams which feed the reservoir is not satisfactory.
The water-shed of the principal feeder, Jabish Brook, contains a storage
reservoir and several mill ponds, which have not been properly prepared
for the storage of water, together with considerable areas of swamp land,
and the water takes up large quantities of organic matter both from the
ponds and the swamps. The discharge of this water into the reservoir
during the past few years has apparently made its condition worse.

Three ways of improving the water of Ludlow Reservoir have been sug-
gested : first, by removing all of the mud and organic matter from the area
covered with water when the reservoir is full; second, by removing the
mud and organic matter from the portions where the depth of mud is
small, and covering with sand the places where the deptli is so great that
the cost of covering would be less than the cost of removal; third, by fil-
tering the water, leaving the reservoir practically in its present state.

Ludlow Reservoir, with its tributary water-sheds and canals, if the
capacity of the latter was large enough to convey all of the flow of the
streams which are tapped by them into the reservoir, would be sufficient,
judging from the growth of the city, to supply Springfield until about the
year 1923 ; and, even allowing a considerable loss of water from various
causes, this source would probably be sufficient for nearly twenty years.
But under present conditions the capacity of the canals is not sufficient to
convey the higher flows of the tributary streams into the reservoir, and
large quantities of water are lost. To secure the full capacity of the
present works and to provide for a supply from Ludlow Reservoir sufficient
for twenty years, the capacity of the canal system must be greatly enlarged.
After the full capacity of Ludlow Reservoir and its present tributary water-
sheds has been reached, it appears that the only available source from which
a supplementary supply can be obtained is the west branch of Swift River,
the water-shed of which lies easterly from the water-shed of Jabish Brook.
The water of Swift River can be conveyed into Ludlow Reservoir, either
by a conduit 17.4 miles long, w'hich would convey the water by gravity,
or by pumping the water a distance of about two and one-half miles to an
elevation of nearly 200 feet. By either plan a quantity of water could be
obtained, which would, in conjunction with Ludlow Reservoir, be capable
of supplying the city of Springfield probably for the next forty years.

The first plan of improving Ludlow Reservoir, suggested above, that of
removing the mud from the bottom of the reservoir completely, would be
an expensive one in any case. There is, moreover, much doubt as to the
feasibility of removing this mud completely and disposing of it in a satis-
factory manner; and, if the plan should be tried, complications might arise
which would make it impracticable to do the work as thoroughly as it ought
to be done. In connection with this plan, it would be essential to improve
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the quality of the water from the water-sheds which now supply the' reser-
voir, and from which large quantities of organic matter now find their way
into the reservoir, and to enlarge the capacity of the canals. If it were
feasible to thoroughly clean all mud and organic matter from Ludlow
Reservoir and to drain all swamps and clean the bottoms of the ponds and
reservoirs on its tributary water-sheds, or remove their dams and drain
them, a very great improvement would be made in the quality of the water
over its condition at present, and, as already stated in a previous reply of
the Board, the indications are, judging from experience in other places,
that the water would generally be of excellent quality; but it might still
at times be affected by the presence of organisms which impart to water
a disagreeable taste and odor.

The second method of improving this reservoir that has been considered
is to remove the mud and organic matter from portions where its depth
is not excessive, and cover the remainder with sand. The experience in
covering a portion of the bottom of this reservoir with sand to a depth of
eighteen inches twenty-five years ago was a satisfactory one, in that the
sand has remained in place to the present time, and this method of treat-
ing such deposits of organic matter in storage reservoirs is now being tried
in other places in the State. But in the main portion of Ludlow Reservoir
the conditions have evidently changed materially since the ground was first
cleared for the storage of water, and there is evidence that a considerable
portion of the roots and fibrous matter in the upper layer of the mud has
become decayed. The condition of the bottom is such at the present time
that it seems very doubtful whether it would support efficiently a layer of
sand of such depth as would prevent the water from coming in contact
with the organic matter beneath, unless some extra provision should be
made for supporting the covering material. If the work could be success-
fully performed, it would still be necessary to clear the remaining portions
of the reservoir and improve the water-sheds of tributary streams and en-
large the canals, as in the case of the plan previously considered, and the
results, as in the former case, might not be wholly satisfactory in improving
the quality of the water.

The third method suggested, of securing a supply of good water from
Ludlow Reservoir, is to filter the water through prepared beds of sand. In
a previous reply of the Board, in 1897, in response to a request from your
board for advice as to improving the quality of the water of Ludlow Reser-
voir, the Board advised you to construct experimental filters in the vicinity
of the reservoir, and make experiments upon the filtration of this water
during that portion of the year when the water contains an excessive amount
of vegetable matter, beginning about the first of May and continuing until
nearly the end of the year. The Board offered to assist you in these inves-
tigations by advising you as to the construction and operation of experi-
mental filters, and by making all necessary examinations of water. It does
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not appear that any investigations such as were suggested have been made,
nor has the Board information as to any place where such a water has been
effectually purified by filtration. Moreover, no investigations appear to
have been made upon the purification of a water of this sort which would
furnish information as to the feasibility of purifying it effectually and as
to the design and probable cost of the necessary works

The feasibility of building a dike around the portion of Ludlow Reser-
voir in which the depth of mud is excessive, and cleaning thoroughly the
remaining portion of the reservoir, has also been considered. By this plan
the capacity of the reservoir would be materially reduced and a large por-
tion of the reservoir that would remain would be undesirably shallow, and
with this condition there would be much danger that the water would still
be affected by the presence of organisms which would give it a disagree-
able taste and odor.

The plan proposed in your recent application, for securing a suitable
supply of water for the city of Springfield, is to take water from the north
branch of the Westfield River, so called, above Norwich bridge in the town
of Huntington by the construction of one or more storage reservoirs on the
main stream or one of its tributaries, and a pipe line to convey the water
to the city.

The portion of the Westfield River described drains an extensive but
very sparsely settled area, including several very small towns in wr hich the
population has been steadily decreasing for many years. The sources of
possible pollution of the water on this area are comparatively few and it
should not be difficult to protect the purity of the water supply.

Upon the plans accompanying the report of your engineer two possible
sites for storage reservoirs are shown in considerable detail, one located
on the stream called the middle branch of the Westfield River, a short dis-
tance above its confluence with the east branch, and the other upon the east
branch, just above the mouth of the middle branch. Your investigations
show that these reservoirs would be of about the same capacity, but the
reservoir on the middle branch would be somewhat more expensive to con-
struct than the reservoir on the east branch.

Several samples of water have been collected since September last, both
from the main stream and the middle branch, at the sites of the proposed
reservoirs, and the results of analyses of these samples show that the waters
of both streams are soft, generally clear and but little colored, and of ex
cellent quality for the purposes of a public water supply. At times, after
heavy rains, the water of both streams is more turbid and colored, and con
tains a larger amount of organic matter than usual; but, by the construc-
tion of a storage reservoir, the variation in the quality of the water at
different times would be greatly lessened. Of the two waters, that of the
middle branch is slightly better in quality than that of the east branch, but
the difference is not great



WATER SUPPLY AND SEWERAGE. Jan.54

In the absence of definite records of the flow of the streams in this terri-
tory in very dry years, it is difficult to form a satisfactory estimate of the
probable yield of the proposed reservoirs. So far as can be judged, from
our present information, the proposed reservoir on the middle branch will
yield sufficient water for the supply of the city for many years, but, on the
other hand, it is possible that its capacity might soon be reached if this
source alone should be used for the supply of the city. The east branch,
with the proposed storage reservoir, would furnish a much larger quantity
of water than the middle branch, and the yield of the east branch, with the
proposed reservoir, would be considerably greater than the quantity now
required for the supply of Springfield, even allowing that about 37 square
miles of water-shed may be diverted for the supply of the city of Holyoke.
But the city of Springfield is growing rapidly; and it is probable that, if
the proposed works are built, the town of West Springfield can obtain a
supply from them more satisfactorily than in any other way, and in the
future it is not unlikely that other districts in the immediate neighborhood
of Springfield may find it desirable to secure a supply in connection with
the Springfield works. Under the circumstances, it will probably be neces-
sary at some future time for the city to use the water of both branches,
and there would be much advantage in making both branches available for
use in the beginning.

If all areas to be flooded with water by the construction of reservoirs
should be thoroughly cleaned by the removal of all mud and organic mat-
ter, the Board is of the opinion that a water of excellent quality would be
obtained from each branch, which would not be subject to disagreeable
tastes and odors, and that the proposed source of supply would be capable
of furnishing all the water that Springfield would require for a very long
time in the future, even allowing that about 37 square miles of water-shed
might be diverted for the supply of the city of Holyoke. The cost of a
supply from the Westfield River would probably be soraewffiat greater than
the cost of filtering the water of Ludlow Reservoir and providing an addi-
tional supply from Swift River ; but, considering all the circumstances, the
Board is of the opinion that the east and middle branches of the Westfield
River, which form the so-called north branch, are appropriate, and would
be satisfactory sources of water supply for the city of Springfield.

Springfield. An application was received, July 28, 1900, from
the board of health of the city of Springfield, for the advice of the
State Board of Health relative to the quality of the water of two
springs in that city which were being used as drinking water. The
Board replied to this application as follows :

Aug. 10, 1900.

In accordance with your request of July 28 for advice as to the quality
of the water of two springs in Springfield from which much water is used
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by the public, the State Board of Health has caused the springs and their
surroundings to be examined and samples of their water to be analyzed.

There is a considerable population in the territory -which apparently drains
toward the Ingersoll Spring, but there appear to be no sources of pollution
in its immediate neighborhood.

The analysis of the water of this spring shows that some of the water
entering the spring has been polluted by sewage, but has subsequently been
well purified in its passage through the ground. The examinations made
by the Board indicate that the water of this spring in its present state is
safe for drinking, but it is desirable, on account of the situation of this
spring, that analyses of the water be made from time to time, in order that
any deterioration in its quality may be detected.

Dickinson Spring, so called, located on Chestnut Street, is situated in
the densely built-up portion of the city. The analysis shows that the water
is clear, colorless and odorless ; but it is quite hard, and has evidently at
some time been highly polluted by sewage and not thoroughly purified in
its subsequent passage through the ground to the spring.

The circumstances are such that the Board does not consider this spring
a safe source of drinking water supply, and would advise that the use of
water from this source be prevented.

Tufts College. An application was received, Sept. 10, 1900,
from the president of Tufts College, for advice relative to the use
of the water of a well on the college grounds for drinking purposes.
The Board replied to this application as follows :

Oct. 4, 1900.

In response to your request for an examination of the water from the
well on the Tufts College grounds, which it appears is used by the students
and others for drinking, the Board has caused the well and its surroundings
to be examined and a sample of the water to be analyzed.

The results indicate that some of the water entering the well has at some
time been considerably polluted, probably by the annual dressing put upon
the grass, and not thoroughly purified in its subsequent passage through
the ground to the well. Judging from the examination, there is consider-
able doubt as to whether the water is safe for drinking; and, since water
of excellent quality from the public water supply is available for drinking
at the college, the Board would advise that the use of this well as a source
of drinking water be avoided.

Wareham, Marion and Mattapoisett. An application was re-
ceived, Dec. 19, 1900, from Edgar Welch and others, for the advice
of the Board i-elative to a proposed water supply for the towns of
Wareham, Marion and Mattapoisett, the sources of supply named
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in the application being Mary’s Pond in Rochester, Blackmore’s
Pond in Wareham and driven wells at some point near the Sippican
River. The Board replied to this application as follows :

Jan. 3,1901.

The Board has caused the two ponds mentioned in your application to be
examined by its engineer and samples of the water from each of them to
be analyzed. The analyses show that at the time this examination was
made the water of Blackmore’s Pond was soft, clear and colorless and
otherwise of good quality for the purposes of a public water supply; but
the area of the water-shed of the poud, so far as can be judged from the
information available, is so small, that, considered in connection with the
small area of the poud, it is not probable that a sufficient supply of water
for the three towns mentioned in your application could be obtained from
this source after public water supplies in these towns had come into general
use.

The water of Mary’s Poud, like that of Blackmore’s Pond, is soft and
free from turbidity or color, and is in other respects of somewhat better
quality thau the water of Blackmore’s Pond. Whether the yield of this
pond would be sufficient for the supply of all of the towns after water had
come into general use cannot be determined from the information now

available to the Board; but the indications are that this source would yield
sufficient water for the supply of the three towns for several years after the
works were constructed.

It is not practicable to tell from a single analysis, especially at this season
of the year, what the quality of the water may be at other seasons. Judg-
ing from experience with similar sources, it seems probable that the water
of this source will generally be of excellent quality; but it is likely that at
times it will be affected by the presence of organisms which have caused
disagreeable tastes and odors in other ponds and reservoirs.

With regard to the third source mentioned, driven wells near the Sip-
pican River, it appears that no definite location has been selected.

A good ground water would be more satisfactory for drinking and other
domestic uses than the water of Mary’s Pond or other surface source, on
account of its freedom at all times from disagreeable tastes and odors;
and, under the circumstances, the Board would advise that investigations
be made to determine whether it is practicable to obtain a sufficient supply
of good ground water for these towns before definite plans are prepared for
taking water from any surface source.

o

If you should decide to make further investigations, with a view to obtain-
ing a ground-water supply, the Board will assist you, if you so request, by
making such analyses as may be necessary of samples of the water, and
will give you further advice in the matter when you have the results of
investigations to present.
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Wenham and Hamilton. Geo. W. Fitz of Wenham applied to
the Board, March 24, 1900, for advice relative to the propriety of
supplying the towns of Wenham and Hamilton with water from the
valley north of Brown’s Hill in Hamilton. The Board replied to
this application as follows :

Mat 4, 1900.

The State Board of Health has considered your application for advice
with reference to the use of water from a spring a short distance north of
the Essex Branch Railroad and half a mile east of Hamilton station, for the
supply of the towns of Wenham and Hamilton, and has caused the locality
to be examined by one of its engineers and a sample of water from the
spring to be analyzed. The results of the analyses show that the water is
clear, colorless and quite soft, and otherwise of good quality for a public
water supply. At the present time the quantity of water flowing from the
spring is probably ample for the requirements of the towns which it is pro-
posed to supply ; but it is not practicable to tell, from information available
to the Board, whether the yield of the spring would be ample in the drier
portions of the year, or whether the quality of the water would be liable to
deteriorate if a large quantity of water should be drawn from the ground
in this region. The Board would therefore advise that, before preparing
plans for the use of the source for the supply of Wenham and Hamilton,
you cause further examinations to be made, to determine the probable yield
of the source and the quality of the water. The Board will cause such
further analyses of the water to be made as may be necessary during the
next few' mouths, if you will collect the samples, and will, if you so re-
quest, give you further advice in the matter when further information is
available as to the probable quantity and quality of the water.

A second application was received, July 19, 1900, from George
W. Fitz of Wenham, for the advice of the Board relative to a pro-
posed water supply for the towns of Wenham and Hamilton. The
Board replied to this application as follows :

Jan. 3, 1901.

The State Board of Health received from you, on July 19, 1900, an ap-
plication for advice with reference to a proposed source of water supply
for the towns of Hamilton and Wenham, in which you state that it is pro-
posed to obtain the supply from wells in the valley of Miles River in the
neighborhood of Brown’s Hill, and that tests were then being made by
means of tubular wells. After the application was received additional test
wells were put in by you in the region designated, and subsequently a large
test well with tubular wells driven in its bottom was dug at a point in the
valley of Miles River, just north of the Essex Branch Railroad and about
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half a mile east of the Hamilton station. A pumping test was then made
by pumping water from this well continuously at a rate of about 200,000
gallons per day from Dec. 9 to Dec. 18, 1900, with the exception of a stop
of several hours on December 10 and 11.

The Board has caused the locality to be examined by its engineer and
analyses to be made of samples of the water of the tubular test wells and
of the water drawn from the large well during the pumping test. The
wells are located in the immediate neighborhood of the spring concerning
the use of which, as a source of water supply for Hamilton and Wenham,
the Board advised you last year.

The region is sparsely settled, and the purity of water taken from the
ground in this region can be protected without special difficulty. The
results of the recent pumping tests show that water can be drawn freely
from the ground at this place in large quantities, and the indications are
that a sufficient quantity of water for the supply of Hamilton and Wenham
for many years can be obtained from the ground in this region by means
of suitable works.

The water of many of the test wells was found upon analysis to contain
iron in such quantities that this water would be unsatisfactory for many
domestic purposes. In the water of some of the test wells the quantity of
iron present was small, and the large test well was located at a place where
one of the previous tests had shown that the quantity of iron present in the
water was not excessive. Samples of water from the large well collected
at frequent intervals were found upon analysis to contain only a very small
quantity of iron ; and the water was also soft, generally clear, colorless and
free from odor, and contained but little organic matter. In its present
state the water would be of excellent quality for all domestic purposes.

While the investigations thus far made have been as thorough as practi-
cable under the circumstances, it is not possible to predict from themwhether
the quality of the water would change if a quantity sufficient for the supply
of the towns of Hamilton and Wenham should be drawn continuously from

location of the large test well. The
large spring mentioned in your former
of excellent quality, and there are
If works should be constructed for

the ground in the neighborhood of th
location, however, is not far from the
application, which furnishes a wate
other springs in the neighborhood.
taking water from a well near the location now suggested, and the water
should deteriorate sufficiently in quality to make a change in the source
desirable, it would probably be practicable, without special difficulty, to
secure an ample supply of good wr ater from the large spring referred to and
other springs in the immediate neighborhood.

Considering all the circumstances, the Board is of the opinion that a suf-
ficient supply of water of good quality can be obtained in the region referred
to in your application to warrant the construction of works for supplying
water to the towns of Hamilton and Wenham.
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West Springfield (the Southworth Company, Mittineague).
An application was received, Oct. 16, 1900, from the Southworth
Company, for advice relative to the quality of the water of certain
springs used by the company for the supply of its tenement-houses
in that village. The Board replied to this application as follows :

Dec. 6. 1900.

In response to your application of October 16, for advice with reference
to the use of water from certain springs in the village of Mittineague for
the supply of tenement-houses of the Southworth Company, the Board has
caused the locality to be examined by one of its engineers and samples of
water of the proposed sources to be analyzed. Analyses of the water from
the springs used to supply these houses at present show that it is quite
hard, and has at some time been considerably polluted by sewage and that
it has not been thoroughly purified before entering the springs. The springs
from which it is proposed to take the supply in the future are located at a

somewhat higher level than the present sources ; but there is a considerable
population above them, and analyses of the water of the springs show evi-
dence of pollution from this population. The proposed sources, moreover,
judging from the information available as to the flow of the springs, are
unlikely to furnish a sufficient quantity of water for the population which
you propose to supply from these sources. Under the circumstances, the
Board does not advise the use of these springs as sources of water supply
for the houses referred to in your application, and advises that the use of
water from the springs from which
continued.

the present supply is drawn be dis-

Winchendon (White Bros.).
19, 1900, from White Bros, of
relative to the quality of the w

An application was received, Jan.
Winchendon Springs, for advice
ater of a spring at Winchendon

June 8, 1900.

In response to your request for advice as to the quality of the water of
a spring at Winchendon Springs, the State Board of Health has caused the
spring and its surroundings to be examined and a sample of the water to
be analyzed. The results of the analysis show that the water is clear,
colorless and odorless, but it has evidently been somewhat polluted by
sewage, probably from houses on the higher lands sloping toward the
spring, and the water has been subsequently partially purified in its pas-
sage through the ground. One characteristic of the water is the excessive
quantity of iron in solution, which, when the water is exposed to the air,
gradually oxidizes and separates out of the water, forming a rusty precipi-

Springs. The Board replied to this application as follow
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tate. While in its present state this water may not be unsafe for drinking,
it is not a desirable drinking water, and, considering the circumstances,
the Board would advise that its use be avoided.

Sewerage and Sewage Disposal.

The following is the substance of the action of the Board during
1900 in reply to applications for the advice of the Board relative to
sewerage and sewage disposal, under chapter 375 of the Acts of
1888, or for the approval of sewerage systems or the taking of land
for sewage disposal, under other acts ;

Barnstable (State Normal School at Hyannis). The board of
health of Barnstable applied to the State Board of Health, May 29,
1900, for its advice relative to the disposal of the sewage of the
State Normal School at Hyannis. The Board replied to this appli-
cation as follows :

June 8, 1900.

On May 31 a communication was received by this Board from George W.
Doane, M.U., member of the board of health of Barnstable, Mass., relat-
ing to the present method of disposing of the sewage of the State Normal
School at Hyannis, the prevention of further nuisance from odors in the
neighborhood, and the pollution of the brook into which the sewage now
flows ; and in response to this request the State Board of Health has caused
the locality to be examinedby one of its engineers and samples of the water
from the brook which receives the sewage to be analyzed.

It appears that the sewage is at present discharged into a cesspool, from
which it overflows on an area of marshy laud and finds its -way to a brook,
causing a serious nuisance, and a suitable method qf sewage disposal should
be provided with as little delay as possible.

The circumstances are such that it does not appear to be practicable to
dispose of the sewage by discharging it into cesspools, and the best way
of disposing of the sewage of the school -would be to convey it to areas of
sandy land and purify it by intermittent filtration. It is possible that the
sewage can be conveyed by gravity to the sandy lands in the neighborhood
of the marsh or near the railroad, and that filter-beds can be prepared on
these lands, which will have a depth of five feet of sand or gravel above
the water level of the marsh or the brook which flow's from it. In that

case, by preparing four beds, each about twenty-five feet square and sur-
rounded by embankments, and by discharging the sewage on each bed
alternately for a period of not more than two days at a time, the sew'age
will be efficiently purified if the beds are given the small amount of care
that is necessary to keep the surface in proper condition. It is desirable
to collect the sewage in a tank, from which it will be discharged automati-
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cally at intervals of several hours. If a suitable area in which the soil is
adapted to the purpose cannot be found, upon which the sewage can be
discharged by gravity, it is probable that filter-beds of a depth of four or

five feet can be constructed on the marsh, of the sandy or gravelly material
found in the lands about it.

If you will select a location for the filter-beds and prepare outlines of a
plan by which the sewage can be conveyed to them, the Board will give
you further advice in the matter, if you so request.

Baenstable (State Normal School at Hyannis). An application
was received, Sept. 13, 1900, from the principal of the State Normal
School at Hyannis, for advice as to the efficiency, location and ar-
rangement of the filter-beds used for the sewage disposal of the
school. The Board replied to this application as follows :

Dec. 6, 1900.

On Sept. 13, 1900, the State Board of Health received from you a com-
munication stating that you have established filter-beds upon which the
sewage of the State Normal School at Hyannis is now discharged, and
requesting the Board to inspect the premises and advise you as to the effi-
ciency, location and arrangement of the filter-beds; and in response to
this request the Board lias caused the locality to be examined by its
engineer.

It appears that the sewage is collected in a large cesspool, capable of
holding a day’s flow of sewage or more, and it is evident that the sewage
decomposes and putrefies to a considerable extent in this cesspool, so that
when it is discharged upon the filters the odor is noticeable in the neighbor-
hood. If the use of the cesspool should be discontinued and the sewage
discharged directly upon the beds, it is probable that the odor will be less
noticeable than at present. Nevertheless, there will be much advantage,
in the opinion of the Board, in removing the location of the filters to a
greater distance from dwelling-houses.

It appears to be practicable to prepare an area of gravelly land at a con-
siderable distance east of the present filter-beds and more remote from
dwelling-houses; and, if the sewage should be applied beneath the surface
of the area, there would be very little danger that any odor from it would
be noticeable in the neighborhood. While the experience with the appli-
cation of sewage to pipes beneath the surface of the ground has shown that
they will become clogged after a longer or shorter period of use, so that it
is necessary to take them up and clean and relay them in order to secure
efficient disposal of the sewage, this method of disposal would, neverthe-
less, in this case, probably prevent any further complaint of odors from the
sewage. If an area of at least four thousand square feet should be pre-
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pared for the purpose, it is not likely that the relaying of the pipes will be
necessary oftener than once in two years, and may not be found necessary
for a longer period. The pipes for the distribution of the sewage should
be laid not over three feet apart and about two feet beneath the surface,
with open joints surrounded by gravel in such a manner that sand cannot
enter the joints, while, on the other hand, the sewage can pass out quite
freely from them. It is probable that it will not be' necessary to under-
drain the filters, but provision should be made for discharging the sewage
intermittently into the pipes ; and for this reason the area should be divided
into three or four systems of pipes, so that the different parts of the area
can be used in rotation, and opportunity given for sewage to soak away
and air to enter the ground.

The Board will, if you so request, give you further advice in the matter
when you have prepared a plan for the further disposal of the sewage.

Brockton. The board of health of Brockton applied to the State
Board of Health for its advice, Feb. 2, 1900, relative to the pro-
priety of allowing certain waste products from the Douglas Shoe
Factory to discharge into the Salisbury Plain River. The Board
replied to this application as follows :

May 4, 1900.

In response to your application of Feb. 2, 1900, for the advice of this
Board relative to the disposal of waste liquors from the Douglas Shoe Fac-
tory in Brockton, the Board has caused the locality to be examined by its
engineer, and finds that the discharge into the Salisbury Plain River of
certain liquors used in treating leather in this factory is creating a nuisance.
It appears that these liquid wastes are passed through a settling basin with
the object of removing matters in suspension, but that the tank has not
been cleaned out as frequently as necessary, so that much suspended matter
has been discharged into the stream at times.

Since your application was submitted, it appears that the city govern-
ment has begun preparations for extending the sewerage system of the city
as far as the Douglas Shoe Factory during the coming summer, and it is
probable that it will soon be possible to discharge all of the offensive wastes
from the factory into the city sewmrs, and thus dispose of them in a satis-
factory manner. Under these circumstances it does not seem essential, in
the opinion of the Board, to make any further provision at present for dis-
posing of these wastes; but during the short time before the sewer is com-
pleted and ready to receive them, the tank through which the liquid passes
should be cleaned out as frequently as may be necessary, to intercept as
much as possible of the solid matter and prevent it from entering the river.

Chicopee. An application was received, June 15, 1900, from
the mayor of Chicopee, relative to the proposed removal of the out-
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let of a sewer in Montgomery Street, Chicopee Falls, from its loca-
tion east of the Chicopee River bridge to a point above the dam of
the Chicopee Manufacturing Company. The Board replied to this
application as follows :

July 5, 1900.
The State Board of Health received from you, on June 15, an application

for advice with reference to the removal of the outlet of a sewer in Mont-
gomery Street, Chicopee Falls, from the present outlet just east of the
Chicopee River bridge to a point of discharge above the dam of the Chicopee
Manufacturing Company. You state that the discharge of sewage into the
Lamb Manufacturing Company’s pond, the present place of disposal, creates
a nuisance during warm weather, when the mill pond is drawn off and no
water is passing over the dam above it; and you propose to remove all of
the dry-weather flow of sewage and a large part of the flow at times of storm
to the new outlet.

The Board has caused the locality to be examined by one of its engineer's
and has carefully considered your application and the plan submitted there-
with. There is no doubt that the present method of disposing of the sew-
age from the Montgomery Street sewer creates a very serious nuisance in
the summer season, and it is desirable to remove all of the sewage from that
sewer to some suitable place of disposal. The removal of the outlet of the
sewage from its present location to the mill pond above the dam of the
Chicopee Manufacturing Company will, in the opinion of the Board, mate-
rially relieve the objectionable conditions now complained of, and the change
will not be an expensive one to make ; but the water in the Chicopee [Manu-
facturing Company’s mill pond at the proposed point of discharge has but
little current during a considerable portion of the year, and the discharge
of sewage into this mill pond is liable to give trouble by causing deposits
in the pond and offensive odors at times of low water after the outlet has
been in use for a time

It is desirable that the sewage bi
in this city and disposed of in som

removed from the river above the dams
suitable manner. The proposed plan

should, therefore, be considered a temporary one, to be abandoned when
a suitable means of disposing of the sewage has been provided.

An application was received, June 1, 1900, from the mayor of
Chicopee, for advice relative to a proposed system of sewerage
and sewage disposal for the villages of Willimansett and Alden-
ville, having an outlet into the Connecticut River. The Board
replied to this application as follows :

June 8, 1900.

The State Board of Health received from you, on June 1, 1900, an appli-
cation for advice with reference to the disposal of the sewage of the village
of Aldenville and a portion of the village of Willimansett in the city of
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Chicopee, accompanied by a plan showing the location of the proposed
sewer system and outlet. The plan provides for a main sewer, beginning
in Grattan Street, a short distance south of Chapel Street in Aldenville,
and running through Grattan Street to Willimansett, and along Alden,
Nassau, Chicopee and Perry streets to the Connecticut River, where it is
proposed to place the outlet at low water and discharge the sewage into
the river through a few feet of submerged pipe.

You propose to construct the system of sewers for Aldenville upon the
separate plan, excluding storm water; but in Willimansett you propose to
provide a combined system, to remove both sewage and storm water. Your
plan also includes a drainage system to lower the level of the ground water
in Aldenville, the outlet of the system to be into a deep ravine, from which
the water would find its way ultimately into the Connecticut River.

The Board has caused the locality to be examined by one of its engineers
and has carefully considered the plans and information submitted. The
proposed method of disposing of the drainage and sub-soil water from the
village of Aldenville by discharging it into the dingle, so called, is a satis-
factory one, provided that all sewage be kept out of the drains or channels
receiving drainage. It is unnecessary to convey the storm water from the
village of Aldenville to the Connecticut River, since this water can be dis-
posed of into natural water courses without objection, and a large saving
in expense will be made by keeping the sewage separate from the storm
water. In the village of Willimansett, ■which lies quite close to the river,
it will probably be less expensive to provide a combined system of sewers,
as proposed, taking both the sewage and storm water in the same pipes.

The plans submitted do not show the grades of the sewers, and the Board
is unable to advise you as to their capacity; but it is understood that the
proposed sewer through Willimansett is not expected to be of sufficient size
to provide for the removal of the rain -water from all of the district -which
might be made tributary to the sewer, and that other means of disposing
of the storm water will have to be provided at some future time. The pro-
posed method of disposing of the sewage by discharging it into the Con-
necticut River is the best that it is practicable to adopt; but it is essential,
in order to avoid a nuisance along the river bank, that the ordinary flow of
sewage be conveyed to a sufficient distance from the bank to prevent float-
ing matters from returning and collecting upon it, and causing an odor in
the vicinity of the outlet.

The plan as a whole is, in the opinion of the Board, a suitable one for
the collection and disposal of the sewage of the village of Aldenville; and
it will serve for the disposal of the sewage and a part of the storm water
from the portion of Willimansett for which it is designed.

An additional application was received from the mayor of Chico-
pee, Aug. 2, 1900, for advice relative to the enlargement of the
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sewer mentioned in the foregoing application, and also in regard to
a proposed change in the outlet. The Board replied to this appli-
cation as follows :

Sept. 6, 1900.

The State Board of Health has considered your further application for
advice with reference to the sewerage of the villages of Aldenville and
Willimansett in the city of Chicopee, in which you state that you propose
to enlarge the size of the main sewer from the Boston & Maine Railroad to
the Connecticut River, from a maximum of two feet to five feet, in order to
receive Powder Mill Brook; and that you also propose to change the out-
let from Ferry Street, as proposed in the former plan, to a point opposite
Call Street, about 350 feet further up stream.

The elevations of the proposed sewer and of the surface of the water in
the brook at the upper end of the sewer and in the river at its lower end
under different conditions are not available to the Board; but, so far as
can be judged from the information available, the size of the proposed
channel will probably be sufficient to carry off all the (low of the brook,
together with the sewage; and, if placed at a sufficiently low level, this
sewer will provide for the drainage of the land in its immediate neighbor-
hood, and by removing the flow of Powder Mill Brook, as proposed, will
relieve somewhat the flooding of the flat lands near the brook below the
proposed point of diversion. It is understood that no damage to interests
along the stream below will result from diverting the flow of the brook from
its natural channel to a new outlet as proposed.

If the disposal of sewage by discharging it through this sewer should
become objectionable from any cause, it may be desirable to divert the
sewage from this sewer, and this can apparently be done without special
difficulty whenever it may become necessary.

The proposed change in the place of discharge of the sewer into the
Connecticut River is not objectionable, provided that provision be made,
as advised in the previous reply of the Board relative to this system, for
conveying the ordinary flow from the sewer to a sufficient distance from the
river bank to prevent floating matters from returning and collecting upon
it, and causing an odor in the vicinity of the outlet.

Concord (American Woolen Company). An application was
received from the American Woolen Company, Dec. 23, 1899, for
the advice of the Board relative to the disposal of the sewage of a
wool-washing plant and factory sewerage system which the company
proposed to construct at Concord, Mass. The Board replied to this
application as follows :
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Makch 26, 1900.

In your application you give the following description of your proposed
plan :

It is proposed to extract the fat from the water which comes from the washing
of wool by some process, the nature ofwhich is not fully decided upon as yet. In
the further treatment of the wash water it is expected to employ sedimentation to
remove as much as possible of the, suspended matters. Septic treatment may or
may not be employed, as further information shall show whether it is desirable
or not.

It is proposed to pump the sewage through a cast-iron pipe line to a filtration
area located on the west side of Spencer Brook in Concord, and about one-fourth
mile northerly from the highway leading from Concord village to the State Re-
formatory and about 1,000 feet westerly from the road from Concord to Lowell.
This area contains approximately 40 acres of sandy or gravelly land, most of which
has a good elevation above the adjacent water courses.

It is proposed to design and construct a system of filter-beds with proper dis-
tribution system for the sewage, and collecting system or underdrains for the
effluent, if such is necessary. The design is to be the result of further study of
the nature of the sewage and of the material of the ground, and to meet your
approval. Plans will be submitted as soon as they can be prepared.

The amount of the sewage to be treated is estimated at from 500,000 to 800,000
gallons per twenty-four hours.

Subsequently two plans were presented, one showing the area upon which
it is proposed to construct the filter-beds and the other the location of this
area with reference to the proposed plant at Concord Junction, and other
prominent features in the vicinity. Upon receipt of these plans the Board
caused the locality to be examined by one of its engineers and samples of
soil from the proposed filtration area to be collected for analysis, but uo
further details of the proposed plan for the treatment of the wash water
from the wool-scouring processes at the proposed works have been received
from you by the Board.

In previous years the Board has made investigations upon the purification
of wool-scouring liquors, and many samples of these liquors have been
analyzed, and their character and quantity have been found to vary greatly,
according to the process of scouring employed and the quality of the wool
scoured. The quantity of water used in the washing or scouring of the
wool at places where examinations have been made by the Board has
amounted to from Ito 2 gallons per pound of wool scoured. This liquor,
upon being applied to a filter of sand, such as that which you propose to
use for the purification of the wool-scouring liquor and sewage at Concord,
quickly clogged the surface of the filter, on account of the excessive quan-
tity of dirt and fats of various kinds in the wrool liquor, and it was evident
that the clogging matter must be removed in some other way than by Ultra-
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tioa. After removing the fat and dirt in suspension by means of sedimen-
tation and the use of chemicals, the supernatant liquor still contained an
enormous quantity of organic matter, which was in such a state that it
decomposed very slowly. When this liquid was applied to a filter in a
state of active nitrification, it quickly checked and destroyed this action,
and the liquid passed through the filter without material change, nor was
it found practicable to purify this liquor unless it were mixed with as much
as five times its volume of strong town sewage.

Samples representing all of the waste water from a wool-washing plant,
including large quantities of water used in rinsing the wool after scouring,
have also been examined and experiments made upon the purification of
the resulting liquid. In this ease the total quantity used per pound of wool
was far greater than the quantity used in scouring alone, and sometimes
amounted to as much as from 50 to 100 gallons per pound of wool. This
total waste liquor contained much less organic matter in an equal volume
than the scouring liquor alone, but still contained a very large quantity of
organic matter, amounting to nearly as much as is ordinarily found in
domestic sewage; but when applied to a filter of sand it was found that
the organic matters were not converted into mineral matters in passing
through the filter, and it was evident that the purification of this liquid also
could not be effected unless it should be mixed with a considerable propor-
tion of town sewage.

It does not seem likely that any considerable quantity of domestic sew-
age can be obtained to mingle with the wool-scouring liquor from the pro-
posed works at Concord; and the investigations that have thus far been
made by the Board indicate that it would probably not be practicable to
purify the waste liquor from the proposed wool-scouring plant sufficiently
to prevent the gross pollution of the Assabet River and the Concord River
below it, even after the liquid is filtered through filters constructed upon
the proposed filtration area.

Considering all the circumstances, the Board is of the opinion that it
would not be advisable to construct works from which so great a quantity
of wool-scouring liquor will be discharged until definite information is
obtained as to a suitable method of purifying the wool liquor, and plans
for purifying it at all times have been prepared. We are informed by
your engineer that you do not propose to remove the fats by any process
now in use in this State ; if, then, you will install a plant at your Wash-
ington Mills in Lawrence, where our chemist can have convenient access,
and operate it on a sufficient scale and with the variety of wools to show
in a reliable way the character of the waste liquid that will result at your
proposed wool-washing plant, the Board will have the effluent applied to
filters and otherwise experimented with, in order to learn and to advise you
as to a practicable method of purifying the waste liquor so that it may be
turned into a stream without offence.
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Faiehaven. An application was received, April 9, 1900, from
the sewer committee of Fairhaven, for the advice of the Board
relative to a proposed sewerage system for a district of that town
having an outlet into New Bedford harbor. The Board replied to
this application as follows :

June 8, 1900.

The State Board of Health received from you, on April 9, 1900, an appli-
cation for advice with reference to a proposed system of sewerage and drain-
age for the town of Fairhaven, accompanied by a plan showing the limits
of the proposed sewer district and the proposed outlet into New Bedford
harbor at the end of the tack works wharf, so called.

The district extends southerly along the harbor front from the New York,
New Haven & Hartford Railroad to the limits of the thickly settled portion
of the village, and extends back to a divide about 2,000 feet from the
harbor front, including an area of about 140 acres. The plan shows pro-
posed sewers in Allen and Cottage streets and in portions of Green and
Fort streets, through which sewage and storm water are to be conveyed to
the proposed outlet.

The Board has caused the locality to be examined by its engineer and
has considered the plan and other information submitted. There would
be an advantage in providing a separate system of sewerage for this dis-
trict, in case, at some future time, a change in the method of disposal
should be found necessary; but a system of drainage for the removal of
surface and ground water from this territory is necessary at the present
time, and the circumstances are such that it appears to be best to collect
both sewage and storm water in the same pipes and convey it to the same
outlet.

The quantity of sewage "which is likely to be discharged at this outlet
will be small for a long time in the future, and the outlet is so located that
sewage is not likely to reach any shore of the harbor until it has become
thoroughly diluted and dispersed in the sea "water; and, in the opinion of
the Board, the outlet is the best that it is practicable to adopt at the present
time.

Another application was received, Oct. 24, 1900, from the sewer
commissioners of Fairhaven, for the advice of the Board relative to
the proposed construction of a sewer for a portion of that town
having an outlet into the Acushnet River. The Board replied to
this application as follow

Nov. 1, 1900.

The State Board of Health has considered your communication of Octo-
ber 22, requesting its advice as to the disposal of the sewage of a sewer to
be constructed in Cook Street from North Main Street to the Acushnet
River, to receive the sewage of Cook Street and the storm water from this
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street and from portions of North and Cherry streets, and has caused the
locality to be examined by its engineer.

It appears that the proposed sewer outlet is to be just beyond low-water
mark in a cove near the Acushnet River, and that this cove is so shallow
that the sewage cannot be discharged into a greater depth of water without
carrying it a long distance from the shore. The Board is also informed
that this cove is already a source of complaint in the summer season, and
that floating matters deposited in New Bedford harbor tend to collect in
this cove, where there is no current to carry them away. With these con-
ditions, the discharge of sewage at this place is likely, in the opinion of
the Board, to create a serious nuisance ; and the Board does not advise the
discharge of sewage into this cove or arm of New Bedford harbor opposite
Cook Street, as indicated upon the plan submitted.

It is probable, in the opinion of the Board, that, if the outlet of the pro-
posed Cook Street sewer could be carried further to the south, to some point
opposite the end of Oxford Street or between there and the end of West
Street, where deeper water can be reached at no great distance from the
shore, the small quantity of sewage which this sewer will receive can be
discharged into the harbor for a time without creating a serious nuisance.
Sewage can be brought to this place by a pipe laid along the shore, or pos-
sibly by a sewer which would pass part of the way through private lands
between North Street and Oxford Street. It is desirable, in the opinion
of the Board, to keep storm water out of this sewer and to dispose of the
storm water by a separate channel, since this water, if unpolluted by sew-
age, can be discharged into the harbor at any convenient place without
creating objectionable conditions.

In the opinion of the Board, it would be of much advantage to the town,
since other sewers seem likely to be required for small sections in the north-
erly part of the town before long, to prepare a general plan for the sewer-
age of those portions of the town not now provided with sewerage. When
such a plan has been prepared and a suitable outlet for the sewage selected,
it will be possible to build local sewers from time to time, with temporary
outlets, if suitable outlets can be found, in such a manner that these sewers
can form part of a general system at some future time.

Gardner. An application was received, May 19, 1900, from the
iewer commissioners of Gardner, for the advice of the Board as to

the best area upon which to treat the sewage of that part of the
town known as the Parker Street district, and as to the fitness of
the Parker Street area for treating the sewage of the entire town,
if it is desirable in the future to abandon the present location at
Pond Brook, or to divert a part of the sewage from that location
to the Parker Street area. The Board replied to this application
as follows :
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June 21, 1900.

The State Board of Health received from you, on May 19, 1900, an
application for advice as to the best area on which to treat the sewage of
that part of the town of Gardner known as the Parker Street district, in
which you state that the results of investigations by your engineers have
shown that there are two areas upon which the sewage of that district, and
of the entire town also, if found desirable, can be delivered by gravity.

The plans submitted by your engineer are adapted for either filtration
area, and provide for collecting the sewage in a tank, from which it will
be automatically discharged through a gate-chamber upon coke strainers,
from which it will pass to sand filters, and after filtration the effluent will
flow into the Otter River. It is proposed to make the strainers 12 inches
in thickness, the lower 6 inches being of gravel and the upper 6 inches of
pieces of coke of about the size of marbles, and to operate the strainers at
a rate of 1,000,000 gallons per acre per day.

The proposed filter-beds, which are to be constructed of sand or gravel,
are to have a depth of 3J- feet over the underdrains and feet midway
between the underdraius, which are to be 26 feet apart. Sewage from the
strainers is to be applied to these filters at the rate of 150,000 gallons per
acre per day.

The areas indicated for the disposal of the sewage are located about 1-|
miles west of the central portion of Gardner, one being within the limits
of Gardner on the north-easterly side of the Otter River, south of the main
highway from Gardner to East Templeton, and the other on the opposite
side of the Otter River, in the town of Templeton.

The first-mentioned area, located within the limits of Gardner, was ex-
amined by this Board-last year with reference to its use for the disposal of
the sewage of the Parker Street district and other portions of Gardner, and
you were advised in part as follows :

The plan, so far as can be judged from the outlines submitted, is, in the opinion
of the Board, a practicable and an appropriate one for the purification of the sew-
age of the thickly settled portions of the town of Gardner which are at present
provided with sewers, or likely to require sewers, for many years in the future,
and there does not appear to be any area containing soil suitable for this purpose
which can be utilized for the disposal ofall of the sewage of Gardner at less expense
than the one selected.

The plan submitted at that time provided for procuring material for the
construction of filters from ridges of sandy and gravelly land on the oppo-
site side of the river in Templeton. During the present year you have
secured additional legislation with reference to sewerage, and a further
investigation by your engineers shows that it is feasible to convey the sew-
age across the river into the town of Templeton to lands which are close to
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the sandy and gravelly ridges, and to construct filters there for the disposal
of the sewage of the Parker Street district, and ultimately, if necessary,
for the whole town, at less cost than if the works should be constructed
upon the proposed area within the limits of Gardner.

The Board has caused the locality to be examined by its engineer and
has carefully considered the plans and other information submitted. The
Templeton area has the advantages that it is in a less exposed situation,
is remote from dwellings or highways and is surrounded by woods. A long
inverted siphon will be needed to convey the sewage across the valley of
the Otter River ; but, with the proposed provision for flushing from a large
pipe of the Gardner water works, there seems to be no reason to fear any
difficulty in the operation of the siphon, provided no surface water or manu-
facturing or other wastes which would tend to cause clogging are admitted
to the sewers.

Your proposed plan of sewage disposal, as outlined in the report of your
engineer, is in general adapted to the purification of the sewage which is
likely to be collected from the proposed Parker Street district in the begin-
ning in such a manner that, if the filters receive proper attention, the effluent
rgay be discharged into the Otter River without objection. It is important
that the depth of the coke strainer be not reduced materially below the
depth proposed, and it is likely that less care would be required in operat-
ing the strainers and better results would be obtained by making the depth
of coke in the strainers in the beginning about twice as great as proposed.
The strainers should be constructed of small but well-defined pieces of coke,
free from dust.

The depth of filtering material in the proposed filter beds is considerably
less than would be desirable for intermittent filters operated under varying
conditions at all seasons of the year, especially if the material used for the
filters should be very coarse; but by the use of a coke strainer the sewage
is likely to be satisfactorily purified by these filters at the rate of filtration
which is proposed in your application. It is desirable to make provision,
however, for increasing the depth of the filters if it shall be found desirable.

You also request advice as to the use of either of these areas for the dis-
posal of the sewage of the other thickly settled portions of Gardner, if it
is found desirable to do so in the future. The present works, as already
indicated in a previous reply, arc entirely inadequate for the disposal of
the sewage now discharged upon them, and while by the construction of the
Parker Street system it appears that a considerable portion of the sewage
discharged at the present outlet will be diverted, it is nevertheless likely
that enlargements of the area served by the present system and the growth
of the town will soon make up for the portion which will be diverted, and
it does not appear to be practicable to enlarge the present filtration area
unless at a large expense.

As indicated in a previous reply, it is practicable to dispose of this sew
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age and of the sewage of the other thickly settled portions of the town in
connection with the Parker Street system by gravity upon the land in Gard-
ner near the Otter River. Your further investigations show that it is also
feasible to convey this sewage by gravity to the lands which might be used
for filtration in Templeton, and that an ample area of land could be made
available for the purification of all of the sewage of Gardner at this place.

The Board is of the opinion that either filtration area can be made capable
of disposing of all of the sewage of Gardner whenever it may be found
necessary or desirable to discontinue the use of the present area and dis-
pose of all of the sewage at one place ; but, judging from the examinations
and the information at present available to the Board, the area in Temple-
ton would be less expensive to prepare and probably more satisfactory in
other respects for the disposal of the sewage than the area in Gardner.

The sewer commissioners of Gardner applied to the Board, June
13, 1900, for its approval, under the provisions of chapter 64 of the
Acts of 1890, as amended by chapter 212 of the Acts of 1900, of a
system of sewage disposal for the town, upon a proposed area in
the town of Templeton. The Board replied to this application as
follows :

July 5, 1900.

The State Board of Health received from you, on June 13, 1900, an
application, under the authority of chapter 64 of the Acts of 1890, as
amended by chapter 212 of the Acts of 1900, giving notice of your inten-
tion to introduce a system of sewerage in the town of Gardner, Mass.,
and submitting your proposed plans for the approval of the Board under
the provisions of the above-mentioned acts.

The plans submitted, which have been adopted by your board, provide
for a system of sewerage, to be built upon the so-called separate plan, for
all of the thickly settled portions of the town of Gardner which are now
provided with sewers or seem likely to require sewerage for many years.
Two main sewers are shown on these plans, one to receive the sewage of
the Parker Street district, so called, including a part of the village of West
Gardner and the central village of Gardner, and the other to receive the
sewage from the present sewers and from the village of South Gardner.
These main sewers are to join in Coleman Street, about 500 feet west of
Short Street, where the sewage will enter an inverted siphon, through
which it will flow in a westerly direction across the Otter River to lands
located on the westerly side of the Otter River and bordering the northerly
boundary of the town of Gardner, where it is proposed to purify the sewage
by intermittent filtration.

The plan for the purification of the sewage is, in its essential features,
practically the same as the one submitted to the Board in May last, eon-
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cerning which the Board advised you in a communication dated June 21.
As indicated upon the plans now before the Board, the sewage as it arrives
at the filtration area is to be received in a chamber from which it will be
discharged upon coke strainers, twelve in number, having an aggregate
area of one and one-half acres, which are to be provided with underdrains
about 6 feet apart. The strainers are to be from 10 to 14 inches in thick-
ness, the lower portion being of broken stone or gravel and the upper 6
inches of pieces of coke of about the size of marbles. After passing
through the strainers the sewage will How upon sand and gravel filter beds,
of which forty are shown upon the plan, each having an area of one-quarter
of an acre. The surface of the highest of the filter beds is 7.7 feet below the
surface of the coke strainer. These beds are to be provided with underdrains
26 feet apart, and the filtering material is to be 3£ feet in depth over the
underdrains and 2£ feet midway between the underdrains.

The Board, having caused the locality to be examined by its engineer
and considered the plans and information submitted therewith, hereby ap-
proves the system of sewerage and sewage disposal adopted and the loca-
tion of lauds to be taken for the purposes of sewage disposal, as required
by the provisions of chapter 64 of the Acts of 1890 and chapter 212 of the
Acts of 1900; the said lands to be taken, being bounded, measured and
described as follows :

Land ofDavid Lovejoy: Beginning at a point in the centre of an old town way
(now abandoned) and land of Sidney Lillie, thence N. 41 J° E. 330 feet by land of
Sidney Lillie; thence N. 42-1° E. 495 feet by land of Sidney Lillie and John T.
Lynch; thence N. 39E. 247.5 feet by land of John T. Lynch ; thence N. 504°
E. 224.4 feet to land of John O'Daniels; thence S. 394° E. 338.25 feet to Otter
River; thence 60 feet to centre of Otter River; thence southerly by the centre of
Otter River 1,070 feet; thence S. 72° W. 1,340 feet by land of David Lovejoy, to
land ofSidney Lillie ; thence N. 29|° W. 180 feet by land ofSidney Lillie; thence
S. 60° W. 202.62 feet by land of Sidney Lillie; thence N. 47J° W. 519.75 feet by
land of Sidney Lillie to point of beginning.

Land of Sidney Lillie : Beginning in centre of old town way (now abandoned)
and land of John T. Lynch, thence S. 41|° W. by land ofDavid Lovejoy 330 feet;
thence S. 474° E. 519.75 feet by land of David Lovejoy; thence N. 50° E. 202.62
feet by land of David Lovejoy; thence S. 29|° E. 608.52 feet by land of David
Lovejoy; thence S. 66j° W. 322.6 feet by land of David Lovejoy; thence N.
544° W. 1,500 feet by land of Sidney Lillie to land of Baker; thence N. 14°W. 370
feet by land of Baker to land ofEzra O:
of Ezra Osgood to land of John T. Lyr
John T. Lynch to point of beginning.

jood ; thence N. E. 838 feet by land
li; thence S. 29|° E. 690 feet by land of

Land of John T. Lynch; Beginning in centre of old town way (now abandoned)
and at land of Sidney Lillie, thence N. 29|° W. 390 feet by land of Sidney Lillie
thence S. 481° E. 285 feet by land of John T. Lynch; thence N. E. 360 feet
by land of John T. Lynch; thence ST. 39|° E. 265 feet by land of John T. Lynch;
thence N. 504° E. 250 feet by land of John T. Lynch to land of John O’Daniels
and Baker; thence S. 24° E. 90 feet by land of John O’Daniels and Baker to land
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of David Lovejoy and centre of old way; thence S. 504° W. 224.4 feet by land of
David Lovejoy; thence S. 39J° W. 247.5 feet by land of David Lovejoy; thence
S. 424° E. 470 feet by land ofDavid Lovejoy to point o£ beginning.

Land of John O’Daniels and Baker: Beginning at centre of old town way (now
abandoned) and land of John T. Lynch, thence N. 24° W. 90 feet by land of
John T. Lynch; thence IST. 884° E. 230 feet by land of John O’Daniels and Baker;
thence N. 57J° E. 340 feet by land of John O’Daniels and Baker; thence N. 50°
E. 200 feet by land of John O’Daniels and Baker; thence N. 77° E. 300 feet by
land of John O’Daniels and Baker; thence S. 884 C E. 40 feet by land of John
O’Daniels and Baker; thence S. 704° E. 664 feet by land of John O’Daniels and
Baker to centre of Otter Kiver; thence westerly by centre of Otter River 1,080
feet; thence westerly to the northerly river bank and land of David Lovejoy 60
feet; thence N. 394° W. 338.25 feet by land of David Lovejoy to point of
beginning.

Hingham. An application was received from the selectmen of
Hingham, March 22, 1900, for the advice of the Board relative to
the disposal of the sewage of a
Point, so called, in Hingham,

small summer settlement at Crow
accompanied by a report of the

selectmen upon the same. The Board replied to this application
as follows :

April 6, 1900.

The plan in most respects appears to be the same as the plan for the
disposal of the sewage of this territory which was submitted to the Board
on Oct. 14, 1898, regarding which the Board advised you as follows :

The State Board of Health received from you, on Oot. 14, 1898, an application
for advice with reference to the disposal of sewage from a small summer settle-
ment in the town of Hingham, known as Crow Point, accompanied by a plan
showing the lines of the proposed sewers and the proposed location of the sewer
outlet. It is understood to be a part of your plan that each house is to be pro-
vided with a cesspool, and that the sewers are to receive the overflow fx-om these
■cesspools, but are not to receive storm water.

The Board has caused the locality to be examined by its engineer and has care-
fully considered the proposed plan. The proposed system of sewers, with such
extensions as can be made, will provide for collecting sewage from nearly all of
the houses on Crow Point and for the houses which may be built on high land to
the west of the point.

The quantity of sewage that is likely to be discharged from the proposed system
of sewers will probably be very small for several years, and it is not likely that
any serious trouble will be caused by the discharge of sewage at the place pro-
posed at all times. If the population in this region should increase considerably
and a much larger number of houses should be connected with the sewers, it
might be desirable to provide an outlet into the main channel; and for this reason
it would be desirable to so construct the sewers that the sewage can at some
future time be carried further to the east along the northerly side of Crow Point,
and discharged into the main channel well out from the entrance of Hingham
harbor.
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With the modification suggested, the Board is of the opinion that the plan is a
suitable one for the disposal of the sewage of this small portion of the town of
Hingham.

By the plan now presented it appears to be the intention to discharge
the sewage directly into the sewer without passing it through cesspools, as
proposed in the original plan. It is not essential that the sewage be
passed through cesspools before entering the sewer, and this part of the
original plan can properly be omitted. There is also a provision for a
check valve upon the outlet pipe, between the shore and the outlet, which
is unnecessary, and it is not desirable to place anything in the pipe which
might tend to form an obstruction to the flow of sewage.

After carefully considering the plan, the Board sees no reason to modify
the advice already given as to the disposal of the sewage at Crow Point.

If it should happen that floating matters become noticeable in the neigh-
borhood of the outlet in the future, trouble from this cause can be pre-
vented by passing the sewage through a tank provided with screens, from
which the floating matters can be removed from time to time as may be-
come necessary.

Holyore. An application was received from the board of pub-
lic works of Holyoke, Dec. 18, 1899, for advice relative to a pro-
posed system of sewerage for certain districts of that city, involving
changes in the methods of disposal already existing. The Board
replied to this application as follows :

Feb. 3, 1900,

The State Board of Health received from you, on Dec. 18, 1899, an
application for advice with reference to the disposal of the sewage from
the present Walnut Street district, which is now provided with sewerage
upon the combined plan and discharges into the Connecticut River just
above the Holyoke dam, and with reference to a proposed new system of
sewerage and sewage disposal for the Highlands district, so called, situated
in the northerly part of the city of Holyoke. The application was accom-
panied by plans and a report by your city engineer, giving an outline of
the proposed new works.

The plan for disposing of the sewage of the Walnut Street district pro-
vides for a main sewer which will intercept the dry-weather flow of sewage
from the present Walnut Street sewer at a point above its outlet, and con-
vey it in a south-easterly direction along the Boston & Maine Railroad to
an existing sewer at the corner of Prospect and Union streets. Erom this
point the sewage will flow through the sewer in Prospect Street to Front
Street, and through the Front Street sewer to the Connecticut River near
Springdale.



WATER SUPPLY AND SEWERAGI Jan.76

The plans for a system of seweragefor the Highlands district, so called,
provide for collecting the sewage in a separate system of sewers which
will discharge into a main sewer in the Dingle, so called, a ravine which
enters the Connecticut River a little
dam. From the Dingle a sewer will
Railroad, and along the railroad to a
main sewer, which will receive the
trict.

less than a mile above the Holyoke
be laid down to the Boston & Maine
point of connection with the proposed
sewage from the Walnut Street dis-

The Board has caused the locality to be examined by its engineer and
has considered the plans and information submitted. On account of the
fact that the sewers in the Walnut Street district receive both sewage and
storm water, it is not practicable to remove the entire flow from this dis-
trict at all times to a suitable place of disposal at a reasonable cost; and
it is necessary, for the present, at least, to allow a portion of the mingled
sewage and storm water to discharge into the river at times of heavy
rains.

The proposed intercepting sewer will provide for removing, in addition
to the dry-weather flow of sewage from the Walnut Street sewer and the
flow of sewage from the Highlands district, a small quantity of rain water,
so that the first wash of the streets in heavier rains and all of the rain
water in small showers or rains will be received into the intercepting
sewer. In heavier rains a portion of the mingled sewage and storm water
will discharge into the river at the present outlet.

The Front Street sewer, into which the proposed intercepting sewer will
discharge, is of sufficient capacity to remove all of the sewage and storm
water discharged into it from its present district excepting in times of ex-
traordinary rains ; and overflows have been provided, through which some
of the mingled sewage and storm water from this sewer is discharged into
one of the canals at such times. The discharge of the sewage from the
Walnut Street and Highlands districts into this sewer will not very materi-
ally reduce its capacity for receiving storm water, and, moreover, it ap-
pears to be practicable to build a sewer which will receive a portion of the
storm water of the Front Street district and prevent overflow from this
sewer into the canal in the future, if it is found desirable to do so.

By adopting the separate system for the sewerage of the Highlands dis-
trict, it wdll be practicable to remove all of the sewage from this district to
a point of discharge into the Connecticut River below the city, while the
storm water and drainage can be disposed of into existing natural water
courses. It is desirable to separate the sewage from the storm 'water in
the Walnut Street district, and prevent the discharge of crude sewage into
the Connecticut River above the dam at any time j but by the proposed
plan the estimated cost of disposing of the sewage of the Highlands and
Walnut Street districts is small, and, considering all the circumstances,
the plan is, in the opinion of the Board, the best method of disposing of
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the sewage of those districts that it is practicable to adopt at the present
time.

The present outlets of the main sewers of the city of Holyoke below the
city are close to the river bank, and organic matters from the sewage are
liable to collect along the bank and produce a nuisance in the summer
season. The Board would advise that the ordinary flow of sewage be con-
veyed to a sufficient distance from the bank to prevent floating matters
from returning aud collecting upon it.

Longmeadow. An application was received from the selectmen
of Longmeadow, Jan. 13, 1900, under the provisions of chapter
124 of the Acts of 1890, the substance of which was as follows :

The undersigned, the board of selectmen of the town of Longmeadow,
respectfully petition your Honorable Board for your approval, under the
provisions of chapter 124 of the Acts of 1890, of our purchasing, taking
or using so much as may be desirable or expedient of a certain tract of
laud for the disposal and purification of the sewage of said town. The
said tract of land proposed to be so used is owned by Everett B. Allen,
aud is situated on the southerly side of the Bark Haul road in said town,
contains about eleven acres and is bounded and described as follows, to
wit: northerly by a town road known as the Bark Haul road, westerly by
land of William C. Pease and Sumner W. Gates, southerly by land of
Spencer W. Gates and Jairus R. Kibbe, and easterly by land of Jairus R.
Kibbe. For a more particular description of said land reference is made to
the plan accompanying this petition, which is made part of the same ; and
for the proposed method of the disposal of the sewage upon said lands ref-
erence is also made to the plan accompanying this petition, aud also any
plan heretofore filed with your Honorable Board.

The application was accompanied by a plan showing the area
which it is proposed to take or use for sewage-disposal purposes, a
plan of the proposed filter beds and a profile of the proposed main
sewer. To this application the Board replied as follows, after a
hearing had been held, as required by the provisions of the afore-
said act:

March 2, 1900.

The area which it is proposed to take for the purification of the sewage
does not contain material suitable for this purpose, and it is proposed
to construct two filters, each 50 feet square, of suitable sand and gravel,
which is to be brought to this area from some other location. According
to the proposed plans, the filters will be 5 feet in depth, consisting of gravel
near the bottom and sand at the top, and will be underdrained b}' lines of
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6-inch tile pipes laid about 6 feet apart. The plans provide for excavat-
ing the material at the location of the proposed filter beds to a sufficient
depth to bring the filters to the level of the present surface of the ground.

The Board has caused the locality to be examined by its engineer and
has considered plans and information submitted. The location of the pro-
posed filtration area is remote from any dwelling house at the present
time, and, if trees are planted about the filters and the area is properly
cared for, the presence of the filters will not be noticeablefrom inhabitable
lands outside of their immediate neighborhood. The proposed filters will
be capable of purifying all of the sewage of the present town of Long-
meadow that is included in the proposed system. There appears to be no
necessity for excavating to a depth of 5 feet and constructing the filters so
low that their surface will be even with the ground about them ; and there
will, on the other hand, be certain advantages if the filters are constructed
at a higher level, since they will be less likely to become affected by fresh-
ets, and the cost of construction will be reduced. If the bottom of the
filter beds is composed of coarse gravel, as proposed, the underdrains need
not be nearer together than 25 feet, and a further saving in cost will be
effected by leaving out unnecessary underdrainage.

In the operation of the filters it is necessary that the sewage be applied
intermittently, but no provision for such application appears to have been
made in the plans submitted. Intermittent application of the sewage can
best be secured by means of a tank arranged to discharge the sewage auto-
matically in considerable quantities at a time, and a suitable tank for this
purpose should be provided.

The plan as a whole, with the modifications suggested, will, in the opin-
ion of the Board, if carried out, provide satisfactorily for the purification of
the sewage of the thickly settled portions of Longmeadow not now pro-
vided with sewerage.

In response to the application of the board of selectmen of the town
of Longmeadow for the approval of the purchase or taking and use of a

certain lot of land for the purification and disposal of sewage, the State
Board of Health gave notice that a public hearing upon the matter would
be given at its office on Feb. 1, 1900, under the provisions of chapter 124
of the Acts of 1890. After this hearing the State Board of Health voted
to approve the purchase or taking by the town of Longmeadow, for the
purification and disposal of the sewage of said town, of a certain lot of
land owned by Everett B. Allen, situated on the southerly side of the Bark
Haul road in said town, containing about eleven acres, as shown upon a

plan entitled “ Town of Longmeadow. Plan showing lot and proposed
location of filter beds on same for section 2 sewers, January, 1900. Dur-
kee, White & Towne, engineers. Scale, 1 inch =BO feet.” Said land be-
ing bounded and described as follows:
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Northerly by a town road known as the Bark Haul road, westerly by land of
William C. Pease and Sumner W. Gates, southerly by land of Spencer W. Gates
and Jairus 11. Kibbe, and easterly by land of Jairus R. Kibbe. For a more par-
ticular description of said land reference is made to the plan accompanying this
petition, which is made part of the same.

Medfield Insane Asylum. An application was received, June
11, 1900, from the trustees of the Medfield Insane Asylum, asking
advice in regard to the best method of disposing of the sewage of
the institution. The Board replied to this application as follows ;

Nov. 1, 1900.

The State Board of Health received from you, on June 11, an applica-
tion requesting the advice of the Board as to a proposed change in the
system of sewage disposal for the institution, and subsequently plans
were received providing for diverting the sewage from the present settling,
tank and disposal area to a proposed filtration area situated about 2,000
feet south of the institution, and for purifying it there upon eight prepared
filter beds of gravel, having an aggregate area of about two acres. The
beds are to be constructed of the sand and gravel to be found at the area
selected. Between the flush tank and the filter beds, at a place where the
sewer passes through cultivated land, provision is to be made for diverting
the sewage from the sewer for use in irrigation.

The Board has caused the locality to be examined by its engineer and
has considered the plans and information submitted. The present plan of
disposing of the sewage by discharging it from the settling and flush tanks
into a system of pipes laid beneath the surface of the ground is unsatisfac-
tory, the pipes and the ground around them having become so completely
clogged that they will not take the sewage. Even if they should be dug
up, cleaned and relaid- they would doubtless soon become clogged again.
Considering all the circumstances, it seems best to abandon the use of this
area.

The proposed new filter beds, if constructed throughout of the gravel
and coarse sand available in the neighborhood of their location, will pro-
vide adequately for the purification of the sewage of the institution at
present, and the area of the filters can be enlarged so as to dispose of a
greater quantity of sewage, if necessary in the future, without special diffi-
culty. It will probably be necessary to underdrain the filters, and pro-
vision should be made for at least one suitable underdrain through each
filter bed in the beginning. If further underdrainage is found to be desir-
able after experience in operating the filters, it can be provided without
special difficulty and at small expense. A portion of the sewage can
doubtless be used to advantage in the drier portion of the year for the ini-



WATER SUPPLY AND SEWERAGE. Jan.80

gation of crops, and there does not seem likely to be any objection to its
use for this purpose, but it should not be used to irrigate vegetables that
may be eaten uncooked.

In passing through the present settling and flush tanks the sewage doubt-
less decomposes and putrefies to a considerable extent, and consequently
gives off a more disagreeable odor when discharged upon the filters than
would be the case if the use of the tanks should be discontinued. Unless,
therefore, the use of these tanks continues to be essential in removing large
objects from the sewage which might otherwise clog the sewer, their use
can be discontinued.

Metropolitan Sewerage Commissioners. An application was
received May 2, 1900, from the Metropolitan Sewerage Commis-
sioners, for the approval of plans for an outfall for the high-level
gravity sewer, designed for the Charles and Neponset River valleys.
The Board replied to this application as follows :

Mat 11,1900.

The State Board of Health received from you, on May 2, 1900, an appli-
cation for the adoption and approval by the Board of plans of an outlet
for the high-level gravity sewer for the relief of the Charles and Neponset
River valleys, accompanied by plans and profiles of the proposed outlets.

The plans show a portion of the proposed main high-level sewer from
Hough’s Neck to Nut Island, the location of a sand-catcher, screens and
other works on Nut Island, the location of two 60-inch pipes leading from
Nut Island to outlets in the sea, and details of the proposed sand-catcher
and outlets.

The Board has carefully considered the plans submitted, and finds that
the outlets are the same as advised by the Board in its report to the Legis-
lature of 1900, under the provisions of chapter 65 of the Resolves of 1899.

A note on the plan states that the works are to be constructed with or
without the sand-catcher, as approved by the State Board of Health. The
Board is of the opinion that the sand-catcher is a desirable provision to
guard against trouble from heavier matters entering the outfall works and
from deposits near the outlets.

The State Board of Health hereby adopts and approves the plans for the
proposed outlets near Peddock’s Island, as shown on a plan entitled “ Plan
showing outlet at Nut Island recommended for high-level gravity sewer,
Boston, Massachusetts, May, 1900,” signed by the Metropolitan Sewerage
Commissioners and submitted to the State Board of Health on May 2,
1900, under the provisions of chapter 424 of the Acts of 1899 ; both of
said outlets being located one mile from Nut Island, one directly north of
the middle of the island and the other 1,600 feet east of the first.
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Noethbeidge (Whitinsville, the Whitin Machine Works). An
application was received Sept. 13, 1900, from the Whitin Machine
Works, for the advice of the Board relative to a proposed system
of sewage disposal for a portion of the village of Whitinsville situ-
ated near the shore of Whitin’s Pond. The Board replied to this
application as follows :

Oct. 4, 1900.

The State Board of Health received from you, on Sept. 13, 1900, an ap-
plication for advice with reference to a proposed system of sewerage and
sewage disposal for a section of the village of Whitinsville, situated close
to the shore of Whitin’s Pond, and has caused the locality to be examined
by one of its engineers

It appears that sewers have been constructed to receive the sewage dis-
charged from the sinks of 22 houses, containing about 68 families, located
near the northerly shore of Whitin’s Pond, and that these sewers discharge
directly into the pond at three places. It also appears that a portion of
the water supply of the village of Whitinsville is drawn from a well situ-
ated on an island in Whitin’s Pond, about a quarter of a mile south-east
of the sewer outlets and nearer the outlet of the pond. Under the cir-
cumstances, the discharge of sewage in the manner now proposed is liable
to cause serious pollution of the water drawn from the well, and injury to
the health of the inhabitants of the village to whom the water may be sup-
plied for drinking and domestic purposes, and the Board regards the pro-
posed method of disposing of the sewage as a very objectionable one.
Even if the use of the well referred to as a source of public water supply
should be discontinued, the Board is of the opinion that Whitiu’s Pond
should not be used as a place of disposal for the unpurified sewage of any
portion of the village of Whitinsville, if it is possible to dispose of the
sewage in some less objectionable manner.

It is understood that the subject of the sewerage of the village of
Whitinsville is now under consideration by the town, and the Board is of
the opinion that provision should be made, if possible, for disposing of the
sewage of this territory in connection with that of the remainder of the town,
and, if this is not practicable, that some other suitable method of disposal
be devised.

Pittsfield. A communication was received, April 5, 1900,
from Frank E. Pierson and others of Pittsfield, objecting to the
proposed location of filter beds for sewage disposal on the south
side of Pomeroy Avenue in Pittsfield, and requesting the Board to
grant a hearing upon this question. The Board replied to this
communication as follows :
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April 11,1900.

Your petition as citizens and residents of the city of Pittsfield, for a
hearing relative to the location of sewage filter beds on the south side of
Pomeroy Avenue in said city, has been received by the State Board of
Health.

The subject of the disposal of the sewage of the city of Pittsfield was
first brought before this Board early in the year 1888, and during that and
the two following years the subject was considered by the city authorities
in consultation with the State Board of Health until May 11, 1891, when
a definite general plan for the sewerage and sewage disposal at Pittsfield
was presented to the State Board of Health by the authorities of Pittsfield,
acting under the authority of chapter 357 of the Acts of 1890. This plan
provided for the disposal of the sewage upon filter beds on the south side
of Pomeroy Avenue, but allowed a temporary outlet of the sewage into
the east branch of the Housatonic River during construction of the sewers,
but this permission was not to extend beyond the Ist of June of the pres-
ent year. The general features of this plan, including the area for the dis-
posal of the sewage, are presented upon an official plan filed in this office
by the authorities of Pittsfield, and signed by John H. Manning and J. S.
Bacon, commissioners of sewers of the city of Pittsfield, and approved by
the State Board of Health on May 12, 1891.

In December, 1892, the sewer commissioners of Pittsfield requested the
following modifications of the plan approved by the Board :

To strike out so much of said plan as designates specific areas of land for the
permanent disposition of said sewage ; and by striking out so much of said plan
as provides that after the date therein specified all sewage is to be pumped to fil-
tering fields across the river and there disposed ofby intermittent filtration; and
by inserting instead thereof a provision that after said date all sewage is to be
permanently disposed of by such methods as the State Board ofHealth shall then
approve.

The Board replied to this application on Jan. 10, 1893, as follow;

By the plan approved by the State Board of Health, above referred to, the
Board permitted the use of the Housatonic River for the discharge of the sewage
ofPittsfield until the year 1900, and after that date the sewage was to be cared
for upon filtering areas of land, and the discharge into the river stopped. The
use of the river was therefore but for a briefperiod, and the main features of the
general plan presented by the city of Pittsfield, and approved by this Board, pro-
vided for the ultimate care of the sewage upon the filtering areas. The changes
now asked for, if approved by this Board, would leave the city of Pittsfield with-
out provision for its future disposal of sewage other than the river. The Board
is of the opinion that such a course is not advisable for the city, nor does the
Board feel it will do its duty should it approve any plan not fully providing for
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the future proper sanitary care of the city’s sewage. The Board therefore cannot
approve the amendments as proposed, hut will consider any further plans in
regard to the ultimate disposal of the sewage which the city may desire to
present.

The Board is informed that the location for the filter beds which is now
contemplated by the city authorities is within the limits of the lands desig-
nated for filtering the sewage of the city in the plan approved by this Board
in 1891. Before considering the matter, the Board desires the petitioners
to state on what legal ground action can now be taken by this Board upon
their aforesaid petition, in regard to the location of the sewage filtering
beds of the city of Pittsfield.

No reply was made to this communication of the Board

Pittsfield. An application was received, May 31, 1900, from
the mayor of Pittsfield, requesting the advice of the Board rel-
ative to a system of sewage disposal for the city, accompanied
by a statement of the proposed plan, as set forth by John N. Mc-
Clintock, engineer. To this application the following reply was
made.

June 11, 1900.

The State Board of Health received from you, on May 81, 1900, through
of Boston, the following application
lal for the city of Pittsfield :

John N. McClintock, civil engineer,
relative to a system of sewage dispoi

375 of the Acts of 1888,we hereby give
item of sewerage in the city of Pittsfield,
for your advice as to the best practicable

Acting under the authority of chapter
notice of our intention to introduce a sys
and herewith submit our proposed plans
method of disposing of the sewage. (Signed) H. S. Russell, Mayor.

Reserving, without prejudice to the rights of the board of public works
of Pittsfield and of other parties interested in the disposal of the sewage
of the city, the consideration of tire question as to whether, in the present
condition of this matter, the application presented by you appears properly
before the State Board of Health, the Board, having in mind the impor-
tance of prompt action on the part of the city of Pittsfield, has considered
your application and presents its advice herewith.

The following outline of your proposed plans is contained in your appli-
cation, viz. :

The plan of sewage disposal to which the authorities of Pittsfield desire to call
the attention of the State Board of Health, in order to obtain advice from the Board
as to whether the works, if constructed, will meet the approval of said Board, and
produce the required degree of purification in the sewage, before it is discharged
into the river, allows for:
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1. A pumping station in the neighborhood of the present outfall sewer, so built
that there may be no odor from it, providing thorough ventilation of the sewers,
screen chambers, pump well and reservoir, and any other places from which an
odor of sewage might escape (and, with proper care in the design and construc-
tion of the station, no odor need ever be noticed from it in the vicinity).

2. A covered reservoir at the pumping station, to receive the night flow of sew-
age, from which the sewage is to be pumped during working hours, to the pro-
posed disposal area, through

8. A thirty-inch force main; over
4. A substantial bridge,—

5. Where it is proposed to discharge it into two or more tanks, known now as
septic tanks, capable of together holding two-thirds of the daily flow of sewage,
and built, covered and ventilated in the same manner as the first-mentioned
receiving reservoir.

6. The flow of the sewage through the tank to be continuous except at night,
when it is held in suspension.

7. The effluent to be drawn from midway of the tank, farthest from the
inlet,—

8. And to be applied by a siphon discharged at intervals of one hour, more or
less, upon the surface of a contact bacterial filter, of cinders or like material,
which will go through a one-inch mesh but not through an eight-inch mesh:

9. Which bacterial filter in the course of six discharges becomes thoroughly
saturated,

10. When the hourly flow of the sewage is automatically diverted on to the sur-
face of the second bacteria bed, constructed like the first, while

11. The first bed remains still, holding the effluent for two hours,more or less;
when,

12. By a siphon it is slowly discharged upon the surface of a coarse sand
filter.

13. The bacterial filters proposed for Pittsfield occupy a space of three acres, a
depth of 5 feet; and

14. Are covered by half eighteen-inch tiles, laid as overdrains, which rest on
the surface of the filters ; and

15. Are covered by gravel under the loam,—
16. And are ventilated in summer by air drawn over the filters and septic tanks,

and forced artificially to the ventilating shaft in the chimney. In winter the ven-
tilation is reversed.

17. The second filter of coarse sand is to be covered like the first filter.
18. The effluent of the coarse sand filter to be discharged directly into the

river.
19. The contact bacterial filter is to be constructed of material like that in Fil

ter No. 103 in the experimental station at Lawrence.
20. There is great opposition on the part of many influential citizens of Pitts-

field to disposing of the crude sewage by discharging it upon open-air filter beds
in the vicinity of the proposed disposal works, and the city will be subjected to
many vexatious suits if that method is adopted.

Plans will be submitted in detail, if the above outline of the scheme meets with
your approval.
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Subsequent to the application, plans were submitted to the Board by
you, through the same engineer, indicating the proposed method of carry-
ing out the processes described.

The Board has carefully considered your description and the plans of
works which you have submitted, and is of the opinion that works built
according to the plans and description which you have submitted would not
satisfactorily purify the sewage of the city of Pittsfield, and does not
advise their adoption.

Pittsfield. An application was received, from the board of
public works of Pittsfield, for the advice of the Board relative to
the proposed use of a certain area of land containing about 50 acres,
in the southerly part of the city, for the purpose of seivage dis-
posal. The Board replied to this application as follows :

Auo. 9, 1900.

The State Board of Health has considered your application for advice as
to the use of a certain area of land located in the southerly part of the city
of Pittsfield for the purification and disposal of the sewage of the city, and
has caused the land to be examined by its engineer and samples of soil
from test pits dug in various parts of this area to be analyzed.

The area of land referred to is situated on the easterly side of the Berk-
shire division of the New York, New Haven & Hartford Railroad, about
one-half mile south of the place where the railroad crosses Lenox Middle
Road, so called, and extends from the railroad to the Housatonic River.
It is shown on a plan submitted by you on Aug. 8, 1900, entitled “ Plan
of the proposed location of filter beds, Pittsfield, Mass., Aug. 6, 1900.
Scale, 1 inch =4O feet.”

The results of the examinations by the Board show that the character of
the soil varies considerably in different parts of the area, consisting in the
higher lands largely of very coarse gravel, and in other places of a fine
sand. The coarse material is of excellent quality for the purification of
sewage, and the analyses of the finer materials show that they also are well
adapted to the purification of sewage.

Judging from the information available to the Board, the area as a whole
is an excellent one for the purification and disposal of sewage, and is of
sufficient size to provide for the purification of all of the sewage at present
flowing from the city, and probably for a considerably larger quantity. It
appears also that there are contiguous lands which may be made available
for sewage disposal, if it should be found necessary or desirable to increase
the size of the disposal works at some future time.

The cost of works for disposing of the sewage of Pittsfieldupon the land
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now under consideration would be somewhat greater than the cost by the
plan already approved by this Board, chiefly on account of the greater
distance to which the sewage would have to be conveyed; but the Board,
with its present information, can see no reasonable objection to making a
change in your plan of sewage disposal, so as to provide for conveying the
sewage to the land now under consideration, if the city of Pittsfield so
desires.

Plymouth. An application was received, Nov. 16, 1899, from
the board of health of Plymouth, for the advice of the State Board
of Health as to the remedy for the offensive odors from the man-
holes of the sewerage system. The Board replied to this applica-
tion as follows :

June 11, 1900.

In response to your request for advice as to the remedy for offensive
odors from various man-holes of the Plymouth sewerage system, the
Board has caused the localities to be examined by one of its engineers.
The points at which the odors appear to have been most objectionable are
at the corner of Leyden and Main streets, the corner of Summer and Oak
streets, and on Union Street near a lumber yard ; but when visitedrecently,
no objectionable odor was noticeable in the neighborhood of any of these
man-holes. The man-hole at the corner of Leyden and Main streets,
where the trouble appears to have been most serious, is located not far
from the upper end of the sewer, which receives both sewage and storm
water, the storm water entering through a catch-basin a short distance
above the man-hole ; and it appears that sand and other materials washed
into the sewer tend to collect at a sharp bend in the sewer in this man-

hole. While the quantity of sewage discharged into the sewer above the
man-hole is small, the circumstances are such that organic matters from
the sewage would collect at the bottom of the man-hole at a time when
deposits of sand or other materials exist there, and putrefy, thus giving off
an offensive odor, and it seems probable that such a condition has been
the cause of the odors from this man-hole.

At the corner of Summer and Oak streets, where offensive odors came
from the man-hole last year, a tight cover has been put in place of the per-
forated cover formerly in use, and danger of offensive odors from this
man-hole in the future has thus been prevented.

The odor from the man-hole at Union Street, near the lumber yard, was
not serious at the time the sewer was examined ; but an organism some-
times found in sewers was growing quite abundantly along the sewer in
this man-hole, and the conditions were favorable for the collection and
decay of organic matters along the sides of the sewer.

It is probable, in the opinion of the Board, that by keeping the sewers
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clean and free from deposits at the man-holes in question the odors can be
materially reduced. Odors from these man-holes can be wholly prevented
by providing a tight man-hole cover for each, and a ventilating pipe, about
three inches in diameter, leading out of the man-hole below the cover and
up the side of a neighboring building, to allow the odors to escape into the
air above the roof, where they will not be noticeable.

Sheffield The selectmen of Sheffield applied to the State
Board of Health, Aug. 27, 1900, for its advice relative to the dis-
posal of the sewage of certain buildings in Sheffield, which is dis-
charged into a brook in that town. The Board replied to this
application as follows :

The State Board of Health has considered your application for advice
as to the disposal of the sewage of the town hall in Sheffield by discharging
it into Schenob Brook, and has caused the locality to be examined by one
of its engineers.

It appears that sewage from several other buildings in the village is
now being discharged into this brook in the neighborhood of the village,
and that other portions of the village are either now in need of, or will
soon require, sewerage. In the opinion of the Board, it is important for
the health of the village that all sewage be kept out of Schenob and Hub-
bard brooks, and that the sewage of the village be collected and disposed
of in some suitable manner.

The Board would advise that no new sewers be built or new connections
made with any existing sewer or drain, for the purpose of disposing of any
sewage, until a plan for the disposal of all of the sewage of the village has
been prepared under the direction of an engineer of experience in matters
relating to sewerage, in order that all sewers which may be built in the
future may be made to conform to a general plan which will provide for
the ultimate disposal of the sewage in a satisfactory manner.

The Board will, upon application, give you further advice in this matter
when you have any plan of sewerage or sewage disposal to present.

Swampsoott. An application was received, Sept. 1, 1899, from
the sewer commissioners of Swampscott, for the advice of the Board
relative to the disposal of the sewage of the town by discharging
it into the sea at a point near Dread Ledge. A public hearing
was given, in March, 1900, relative to this subject, after which the
Board replied to the application as follows :

The State Board of Health received from you, on Sept. 1, 1899, an
application for advice with reference to a proposed system of sewerage

Jan. 3, 1901.

March 5, 1900.
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and sewage disposal for the town of Swampscott, accompanied by a report
by your engineer, Mr. F. L. Fuller, and general plans of the proposed
system and outlet.

The plans provide for collecting the sewage of the central portion of the
town in a reservoir just south of Humphrey Street, about 650 feet east of
Marshall Street. From this reservoir the plans show a line of 18-inch
cast-iron pipe passing through private land and across Orient Street, in a
general south-easterly direction, to the shore of Nahant Bay, and thence
beneath the waters of the bay to the neighborhood of Dread Ledge. It is
proposed to pump the sewage through this main and discharge it into the
sea at a point about 200 feet south of Dread Ledge and 1,500 feet from
Phillip’s Point, at the entrance of Nahant Bay, where the water is 40 feet
deep at low tide.

It appears that the sewage from the westerly portion of the town, located
in the valley of Stacy’s Brook, cannot be diverted into the proposed reser-
voir by gravity, and the plans provide for collecting this sewage at a place
near the mouth of the brook, and pumping it into a sewer which leads to
the central collecting reservoir. A district in the valley of a brook at
Beach Bluff, at the extreme easterly end of the town, is also situated at
a low level, and it is proposed to pump the sewage from this district into
the main leading to Dread Ledge.

Subsequently you submitted the results of investigations by means of
floats as to the movements of the tides in the bay in the vicinity of Dread
Ledge; and on March 1, 1900, after a public hearing by the State Board
of Health relative to the discharge of sewage from the town of Swampscott
into the sea in the neighborhood of Dread Ledge, your committee submitted
the following further statement of your proposed plans :

The committee on sewerage of the town of Swampscott agree that the floating
material from the tank provided for in the system of sewerage for said town shall
be disposed of otherwise than by discharge into the sea. The committee are
unanimously of the opinion that the end of the discharge pipe, as located on the
plan submitted to you at the hearing of this date, is the only practicable and by far
the best point of discharge. We agree, however, that if, upon further investiga-
tion, another point of discharge is found to be more practicable, the committee
will adopt it.

The Board has considered the plans and other information submitted and
has caused the locality to be examined by its engineer. The plans for the
collection of the sewage have not been presented in sufficient detail to en-
able the Board to advise you as to the proposed method of collecting the
sewage; but it seems evident that, in order to collect the sewage at one
place of disposal, it will be necessary to pump the sewage at more than one
place in the town. The location of the proposed pumping station and
reservoir for the central district of the town, which, according to the plan,
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will receive also the sewage of the Stacy’s Brook district, appears to be a
satisfactory one at which to collect the sewage of those portions of the
town, and these works can be so constructed that no odor will be notice-
able from them in the neighborhood.

The results of the investigations by means of floats indicate that floating
matters discharged at the proposed outlet would be likely to be affected in
their movements very largely by the direction of the wind and very little
by the direction of the tide. Judging from experience with other sewer-
age systems, the solid matters of the sewage will to a large extent become
disintegrated during the storage of the sewage in the reservoir and its pas-
sage through the pumps and force main; and, if the quantity of sewage
that is likely to be collected by the Swampscott system for many years
should be discharged at this outlet, it is not probable that it couldreach the
shore of the mainland, or be traceable beyond a limited area in the im-
mediate vicinity of the outlet before it would become thoroughly diluted
with the sea water.

The plan of disposal of the sewage of Swampscott by discharging it into
the sea, south of Dread Ledge, with the modifications contained in the
statement quoted above, is, in the opinion of the Board, an appropriate
method of disposing of the sewage of the town of Swampscott. AVhen
you have prepared plans of the proposed main sewers and have decided
definitely upon locations for pumping stations and other works, the Board
will advise you concerning them, if you so request.

You have also submitted a plan for disposing of the sewage at the vari-
ous outlets by means of a system of tanks, in which the sewage will be
collected and allowed to decompose, and a system of filters for the purifi-
cation of effluent from the tanks. This plan of disposal of the sewage
would, in the opinion of the Board, be less satisfactory for Swampscott
than the discharge of the sewage into the sea, as proposed, and the dis-
posal of the sewage of Swampscott by means of tanks and filters, as sug-
gested, is not recommended.

Templeton (Hospital Cottages for Children). An application
was received, June 7, 1899, from the trustees of the Hospital Cot-
tages for Children at Baldwinville (Templeton), for the advice of
the Board relative to a system of sewage disposal for that institu-
tion. The Board replied to this application as follows :

i

Nov. 1, 1900.

The State Board of Health received from you, on June 7, 1899, an ap-
plication for advice with reference to a system of sewage disposal for the
Hospital Cottages for Children, and subsequently plans were received from
your engineer showing the location of the proposed sewage-disposal area
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and some of the details of the proposed plans. The Board then caused
the locality to be examined by one of its engineers, but the results of the
examination showed that the soil at the place at which it was proposed to
locate the filter beds was not well adapted for the purification of sewage.
Further investigations were then begun by you, but no definite location
for the filler beds has yet been indicated, and no further plan for the dis-
posal of the sewage has been presented to the Board.

The present method of disposing of the sewage is to discharge it into a
ditch which flows into a brook tributary to a pond near the village of Bald-
winville. The ditch and brook are rendered foul by the sewage, and this
method of disposing of the sewage is, in the opinion of the Board, a very
objectionable one. The Board would urge that the matter of the proper
disposal of sewage for this institution be given immediate attention, and
the Board will give you such assistance as it can by making such examina-
tions of samples of soil as may be necessary, and will advise you as to any
plans which you may present.

Tisburt (Vineyard Haven). An application was received,
March 24, 1900, from the selectmen of Tisbury, for the advice of
the Boai’d relative to the sewage disposal of a hotel in that place.
The Board replied to this application as follows :

May 4,1900.

The State Board of Health has considered your application for advice
with reference to the disposal of the sewage of a hotel in Vineyard Haven,
and has caused the locality to be examined by its engineer.

It appears that the present method of disposing of the sewage of this
hotel, which is located in the densely populated part of the village, is very
objectionable, and that it has been proposed to discharge it into one or
more cesspools, and to allow the overflow to pass into a sewer which would
conduct the sewage to the harbor ; but that you fear that injury to the use
of the shore of the harbor for bathing might result.

There does not appear to be any decided current in the harbor in the
neighborhood of the point at which the sewage would be discharged ; but,
if the sewage should be collected in cesspools so arranged that they would
remain full at all times, and only the overflow, drawn from the middle of
the cesspool, allowed to enter the sewer, it is probable that, if the sewer
outlet should be placed as much as 100 feet from the shore and about 500
feet south of the steamboat wharf, the sewage would not pollute the shore
or be noticeable by bathers unless within a few feet of the outlet. The
cesspools could be cleaned out when required, which would probably be at
infrequent intervals, if properly constructed.

There appear to be other sections of the village of Vineyard Haven which
will require sewerage before very long, and it seems likely that other
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propositions for outlets into the harbor may be made. While the small
amount of sewage which it is proposed to discharge into the sewer now
under consideration might be discharged into the harbor without unfavor-
able results, there is danger that if any considerable quantity of sewage
should be disposed of in this way it might become objectionable. It is
also undesirable to discharge sewage into the harbor near the shores, even
in small quantities; and there would be much advantage in collecting all
of the sewage of the village by some general plan, and providing for its
disposal in some suitable manner. With the growth of the village in the
future such a system is likely to become necessary.

Considering the circumstances, the Board would advise that it is not
desirable to make sewer outlets discharging into the harbor, even for small
quantities of sewage, until you have had a general plan for the sewerage
of the town prepared by an engineer of experience in such matters, which
may ultimately provide satisfactorily for the disposal of all of the sewage.
When this plan is prepared, it may be feasible to build parts of the system
from time to time, as may be necessary, and temporary outlets for small
quantities of sewage may possibly be made into the harbor at certain
points, if found desirable, until the general system is constructed.

Wellesley College. The president of Wellesley College
applied to the Board, May 18, 1900, for advice relative to a plan
for “ further disposal of the sewage of the college buildings.”
The Board replied to this application as follows :

Nov. 1, 1900.

The State Board of Health received from you, on May 18, 1900, a re-
quest to examine the sewage-disposal systems of the college, and advise
you as to a plan for further disposal of the sewage, and in response to this
application the Board has caused the present systems of disposal to be
examined by its engineer.

It appears that at the present time practically all of the sewage of the
college is disposed of by discharging it into pipes laid with open joints be-
neath the surface of ground prepared for the purpose. The system which
receives the greater portion of the sewage is located north-west of the col-
lege buildings, where an area of about one and one-half acres has been
prepared for the purpose, near a small stream which discharges into Lake
Waban. This system was first built about eight years ago, and it has been
enlarged somewhat since that time. It receives the sewage of College
Hall and several other buildings. The sewage first passes through settling
tanks, evidently decomposing to some extent before reaching the under-
ground pipes into which it is finally discharged. Nevertheless, the pipes
have become completely clogged within about two years, and the ground
about the pipes is also badly clogged with sewage, so that the sewage has
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risen upon the surface of the ground and at such times gives off a very
disagreeable odor.

The other principal disposal area is located at the opposite end of the
college grounds, south-east of Washington Street. The quantity of sewage
discharged upon this area is very much smaller than the quantity dis-
charged at the so-called College Hall area. This system is similar to the
College Hall area, and the subsurface pipes will doubtless become clogged
from time to time. The other systems have been constructed generally for
separate buildings, are located in different parts of the college grounds,
and have also given considerable trouble.

The experience with systems of sewage disposal like that at Wellesley
College, in which the sewage is discharged into pipes laid beneath the sur-
face, has always shown that the pipes will become clogged after a time,
and that it wdll be necessary to dig them up and relay them at quite fre-
quent intervals. There is no doubt that there will be much saving in the
cost of maintaining filters, and much smaller filters will be necessary if the
sewage should be discharged upon the surface of beds of gravel or sand
rather than in pipes beneath the surface; and the odor from such beds is
not likely to be noticeable at any considerable distance, if the beds receive
the necessary attention to keep the surfaces of the filters in good condi-
tion. They can be prevented from being unsightly, if located where they
will be surrounded by trees, or if trees or shrubs are planted about them.

There is excellent gravelly land in the neighborhood of the area now used
for the disposal of the sewage of College Hall, and beyond this area in a
north-westerly direction from the college grounds are high gravel ridges
with valleys between, containing soil 'well adapted to the purification of
sewage by intermittent filtration. South-east of Washington Street also
there appears to be land well adapted to the purification of sewage, and
even the lowest ground in this neighborhood can probably be used for the
purpose by spreading upon it the gravel and sand found in the higher lands
near by. There would be much advantage, in the opinion of the Board, in
bringing all of the sewage together to some suitable place of purifica-
tion, and by applying it to open filter beds ; since in this way a large sav-
ing in cost of maintaining the filters would be effected, and it would
probably be easier to finally dispose of the sewage into a sewerage system
of the town of Wellesley, whenever such a system may be built.

It is desirable, in providing a future system of sewerage for the college
grounds, to make provision, so far as possible, for receiving the sewage of
any additional buildings that may be constructed in any part of the grounds.
Under the circumstances, the Board would advise that suitable surveys be
made and a system of sewerage planned whereby all of the sewage may
be collected at some convenient place, where it may be disposed of upon
filter beds, or from 'which it may be pumped to some suitable place of dis-
posal ; having in view the necessity of securing a place which will dispose



1901. SENATE —No. 182. 93

of all of the sewage, if necessary, for a long time in the future, and at the
same time, so planned, if possible, that connection can be made with a
system that may be built by the town, without special difficulty.

When a general system of sewerage has been planned, it may be practi-
cable to build portions of it at times as they may be needed, and thus
effect a considerable saving in cost of the works. The Board will, upon
application, give you further advice in this matter when you have made
surveys and have further information to present.

Westborough. The sewer commissioners of Westborough,
having made certain necessary changes in the filter beds constructed
for the disposal of the sewage of the town, applied to the State
Board of Health, Dec. 21, 1899, for its opinion as to the efficiency of
the same. The Board made the following reply :

The State Board of Health has considered your application for advice
with reference to the efficiency of the reconstructed main sewer and filter
beds for the removal and purification of the sewage of the town of West-
borough, and has caused the works to be examined by one of its engineers
and samples of the sewage and effluent to be analyzed.

A comparison of a recent measurement of the quantity flowing in the
main sewer with the quantity flowing under similar conditions last year
indicates that the leakage has been very greatly reduced. The new filter
beds are probably of sufficient area to purify the sewage flowing from the
town under present conditions; and, when the remaining filter bed is com-
pleted, according to the plans, the filters will he of sufficient capacity to
provide for a considerable increase in the quantity of sewage flowing from
the town in the future, when the system becomes more generally used in
the town.

The results of the analyses of the sewage and effluent show that the sew-
age is being efficiently purified by these filters at the present time; and,
in the opinion of the Board, the filters will, if enlarged when necessary, and
properly operated, purify efficiently the sewage of Westborough, so that
the effluent will not have a noticeable effect upon the appearance or condi-
tion of the Assabet River.

Pollution of Ponds, Streams and Other Bodies of Water.
The following is the substance of the action of the Board during

the past year in reply to applications for advice relative to the pol-
lution of ponds, streams and other bodies of water :

Bridgewater A communication was received by the Board,
Nov. 1, 1900, calling its attention to the pollution of Town River

March 6, 1900.
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in Bridgewater by sewage. The Board caused the locality to be
examined, and sent the following letter to the board of health at
Bridgewater:

Jan. 3, 1901.

The attention of the State Board of Health has been called to the pollu-
tion of the Town River in Bridgewater by a drain which discharges into
that stream near the village of Bridgewater, and the Board has caused the
locality to'be examined by one of its engineers and a sample of the drain-
age to be analyzed.

It appears from this examination that there is a drain along the west-
erly side of the railroad in Bridgewater which discharges into the Town
River, about 1,500 feet north-west of the Bridgewater railroad station.
An analysis of a sample of the effluent flowing from this drain shows that
it is very strong sewage, which has apparently been retained in some place
of storage until it has putrefied.

The water supply of the town of Bridgewater is taken from wells near
the river a short distance below the outlet of this drain, and the water sup-
ply of the State Farm is drawn directly from the river in the southerly part
of the town. The discharge of unpurified sewage into the stream is con-
trary to law, and should be prevented.

A suitable system of sewage disposal appears to be much needed for the
factories in this neighborhood, and a plan for disposing of the sewage should
be provided without delay. The Board will give you such advice and assist-
ance as it can in the selection of a suitable plan for sewage disposal, if you
so request.

Haverhill. An application was received, May 3, 1900, for the
advice of the Board relative to the liability of certain cesspools to
pollute Kenoza Lake, a source of water supply of the city. The
Board replied to this application as follows :

June 8, 1900.

The State Board of Health has considered your application for advice as
to the method of construction of the cesspools connected with the Hale
Hospital on the water-shed of Kenoza Lake, and as to the liability of the
existing cesspools to pollute the water of the lake, and has caused the
locality to be examined by one of its engineers. It appears that new
buildings for the use of the hospital are now being constructed in another
part of the city, and that within a few months the use of the present hospi-
tal buildings will be discontinued. It also appears that the proposed sewer
system for the removal of sewage from the region about the westerly end
of Kenoza Lake has not yet been completed, so that under the circum-
stances it appears to be necessary that the sewage of the hospital should
be disposed of within the water-shed of the lake for a period of several
months.
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The present method of disposing of the sewage is to discharge it into a
system of three cesspools, the sewage overflowing from the first into the
second and thence into the third, and when the cesspools become fall their
contents are removed in carts. The cesspools are built loosely of planks
with spaces between them, so that sewage can leach into the ground.

As a result of its investigations, the Board is of the opinion that the most
serious dangers from the present method of disposing of the sewage are
from an overflow of the cesspools and from spilling a portion of their con-
tents upon the ground in cleaning them out.

It is not likely that danger of the pollution of the lake by unpurified
sewage would be decreased by the construction of tight cesspools, since
the present cesspools are so located that sewage which may filter from them
into the ground is likely to become thoroughly purified before it can enter
the lake.

The Board does not therefore advise any change in the construction of
the cesspools, but would urge that they be cleaned out as often as is neces-
sary to prevent danger of their contents overflowing, and that great care
be taken to prevent any of the contents being discharged upon the surface
of the ground when the cesspools are being cleaned out; and that, to avoid
having the danger dependent upon the care of unknown future management,
the sewerage system should be extended to receive this sewage as soon as
practicable.

Hull and Cohasset. An application was received from E. S.
Sprague and others, citizens of Hull and Cohasset, for advice in re-
gard to the question of improving the sanitary condition of Straits
Pond, lying between these towns. The Board replied to this appli-
cation as follows :

Nov. 1, 1900.

The State Board of Health has considered your petition for advice as to
the improvement of the sanitary condition of Straits Fond in Hull and
Cohasset, and the plans for the improvement of the pond submitted there-
with, and has caused the pond and its surroundings to be examined during
the past two summer seasons.

It appears from the information that has been furnished the Board, that
the area overflowed by the pond was originally a salt marsh, which was
later flowed and used as a reservoir for the operation of a tide mill
located near the present outlet of the pond. Subsequently, the tide mill
was abandoned and the pond drawn off, and apparently the area was kept
free from water for a time, and crops of grass raised thereon. Later the
present pond was created by a dam and tide gates in Weir River, and, while
the pond has a small drainage area which supplies fresh water, the water
found in the pond when examined, was almost wholly sea water.
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The pond has evidently been a source of complaint from time to time,
on account of odors, since the growth of the region as a summer resort
began, the odors being more noticeable in the latter part of the summer
than at other times ; but the results of the observations made by the Board
have not shown that during the past two years there have been any very
objectionable odors from this pond.

The pond is shallow, its general depth being only about five feet, while
in some places the depth is less than two feet; and over the greater por-
tion of the bottom there is a growth of weeds and water plants in the sum-
mer season, extending nearly to the surface of the water. The bottom is
covered in most places with mud and organic matter, extending in many
places to a depth of several feet, and this condition of the bottom is doubt-
less to a large extent the cause of the great organic growths in the water of
the pond. In places where the bottom is gravelly, no such growth was
found. The shores of the pond along the southerly side are quite steep,
but on the northerly side they are sloping, and a small amount of fluctua-
tion in the level of the surface of the water would expose a considerable
area of the bottom. Much refuse and apparently some sewage is discharged
into the pond along the northerly side ; and the results of chemical analyses
of the water show that, while there is much organic matter in the water in
all parts of the pond, the quantity present in the water along the north-
erly shore is greater than in other places.

The proposed plan for improving the pond provides for introducing clean
sea water into the easterly end through pipes, and for discharging water
from the pond at the present outlet near its westerly end. This plan will
provide for the admission of sufficient water to change the water of the
pond on an average of about two or three times every month.

On account of the shallowness of the pond and the character of the bot-
tom, its treatment in such a manner as to prevent odor from it is likely to
be quite difficult. In order to effect any material improvement in the con-
dition of the pond, it will be necessary, in the opinion of the Board, to keep
all sewage and other refuse matter out of it at all times and out of the
channels through which they may find their way into the pond. The mud
and organic matter should be removed from the bottom about the shores
from shallow places, where it is likely to be exposed by fluctuations in the
level of the water. If the sewage is kept out of the pond and the shores
cleaned as suggested, and clean salt water is introduced as proposed, it is
likely that a considerable improvement will be effected in the condition of
this pond; but the depth of the pond is so small that the proposed plan is
not sure to effect a satisfactory improvement in the conditions which now
cause complaint, so long as the mud and organic matter remain in its
bottom.

To effect a further improvement in the character of this pond will require
the removal from its entire bottom of the mud and organic matter which
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now give rise to the growth of water plants and organisms. It may be
practicable in the deeper parts of the pond, where the removal of the mud
would be more expensive, to prevent its causing trouble by covering it
■with a layer of sand or gravel. If clean salt water were then introduced,
as proposed, a satisfactory improvement in the condition of the pond
would be effected. On account of the large area of the bottom of the pond
requiring treatment, the cost of suitable improvement will be large.

Metropolitan Park Commission. A communication was re-
ceived from the Metropolitan Park Commission, calling the atten-
tion of the Board to the pollution of the Charles River by the
Boston Paper Company. The Board replied as follows :

Nov. 1, 1900.

The State Board of Health received from you, on Sept. 10, a letter con-
taining a communication from the sergeant in charge of the Charles River
reservation in regard to the pollution of Charles River. The Board has
caused the source of this pollution to be examined by one of its engineers,
and finds that it was due to the use by the Boston Paper Company of a
red earth in the process of the manufacture, of paper for the purpose of
giving a certain tint to the paper. The discharge of considerable quanti-
ties of this material into the river caused the discoloration of the stream
for a considerable distance below the factory. The Board is informed that
the coloring matter is inorganic and insoluble in water, so that it would not
materially affect the sanitary condition of the river water; and the Board
js further informed that the coloring was used for only a short time, and
that its use has now been discontinued.

Palmer. A communication was received from D. F. Holden and
others of Palmer, June 17, 1900, calling the attention of the State
Board of Health to the foul condition of an open ditch or drain in
that town, as follows :

We, the undersigned, respectfully call the attention of your Honorable
Board to a very obnoxious drain, running on the surface of the ground a
long distance beside a highway, called Commercial Street, in the village
of Palmer, from the end of a town sewer to the Quaboag River, which is
considered by the following complainants as not only extremely unsightly
and disgusting, but also unhealthy.

The Board replied to this communication as follows
July 5, 1900.

The Board has caused the locality to be examined by one of its engi-
neers and finds that there is a ditch running along the easterly side of Cora-
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mercial Street for a long distance, the bottom and sides of which are
covered with sewage matters, and which gives off a very offensive odor.
An analysis of a sample of the liquid flowing in this ditch shows that it is
a strong town sewage.

The discharge of sewage into this ditch, in which the current is very
sluggish and is much obstructed, creates, in the opinion of the Board, a
very serious nuisance. The plan of sewerage for the village of Palmer
presented by the authorities of the town to this Board several years ago,
and concerning the adoption of which the authorities of the town were ad-
vised in a communication from this Board dated Feb. 1, 1894, provided for
the disposal of all sewage of the village by discharging it into the Qua-
boag River below the bridge of the Boston & Albany Railroad Company
until such time as the purification of the sewage should become necessary;
but this plan, which is the only one relating to sewage which has been pre-
sented to this Board by the town, did not contemplate the discharge of
sewage into the ditch in question, or any other local water course.

In the interest of the public health, the Board would advise the town to
divert all the sewage from this ditch to some suitable place of disposal as
soon as possible.

Plymouth. In accordance with the suggestion of the Board,
which was made in 1899, relative to the necessity of guarding the
Elder Brewster Spring from pollution and of making occasional
analyses of its water, the hoard of health applied to the State Board
of Health, June 11, 1900, for another examination of the spring.
The Board replied to this application as follows :

In response to your request for a further examination of the Elder Brew-
ster Spring, so called, and advice as to the quality of its water, the Board
has again caused the spring and its surroundings to be examined and sam-
ples of the water to be analyzed.

The results of the examination show no material change in the conditions
about the spring, and the recent analyses show no deterioration in the
quality of the water over the previous year. The examinations indicate
that the water of the spring is at present safe for drinking.

Westborough. A communication was received, Dec. 6, 1900,
from the board of health of Westborough, relative to the condition
of Chauncy Pond as a source of water supply, and as to the effi-
ciency of the method taken by the trustees of the Lyman School
to prevent the pollution of this pond by the sewage of the school.
The Board replied to this communication as follows :

July 5, 1900.



J
1901. SENATE —No. 182. 99

Jan. 3,1901.

The State Board of Health has considered your application for advice
with reference to the condition of Chauncy Pond and the efficiency of the
measures taken by the authorities of the Lyman and Industrial Schools to
prevent sewage entering the pond, and has caused the locality to be exam-
ined by one of its engineers. As a result of this examination, it is found
that sewage from the present disposal areas of some of the buildings of
the Lyman and Industrial Schools finds its way in an unpurified state into
the brook which discharges into Chauncy Pond.

In the opinion of the Board, the present systems of sewage disposal for
the buildings of the Lyman and Industrial Schools within the water-shed
of Chauncy Pond are not capable of efficiently purifying the sew'age, and
new measures which have been taken for the prevention of the pollution of
the pond by the sewage have not been successful. Under the circum-
stances, the Board considers it unsafe to use this pond as a source of
drinking water or ice supply. It is highly important that the discharge of
sewage into the pond be prevented without delay if it is proposed to use
this pond as a source of water or ice supply. Provision should also be
made for preventing danger of pollution of the pond by sewage from other
buildings within the water-shed of the pond, some of which are near its
shores.

In connection with the foregoing reply, the following letter was
addressed to the trustees of the Lyman and Industrial Schools :

Jan. 3, 1901.

In response to a request from the board of health of Westborough as to
the efficiency of the measures taken recently to prevent the pollution of
Chauncy Pond by sewage from the Lyman and Industrial Schools, the
Board has caused the locality to be examined by one of its engineers, and
finds that crude sewage from some of the buildings of the Lyman School
at present finds its way directly into the stream which flows into Chauncy
Pond. This pond is used as a source of water supply by the Westbor-
ough Insane Hospital, and it appears that ice is taken from it in the
winter season. The discharge of sewage into this source greatly endan-
gers the health of those to whom the water or ice from Chauncy Pond may
be supplied, and the Board advises that effective measures to prevent the
further pollution of this pond be taken without delay.

Ice Supplies

The following is the substance of the action of the Board during
the past year in reply to applications for advice relative to sources
of ice supply :
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Boston Terminal Company. An application was received,
Aug. 6, 1900, for the advice of the Board relative to the quality
of the ice manufactured by the company. The Board replied to this
application as follows :

Sept. 6, 1900.

In response to your request of August 6, for advice as to the quality of
the ice from the ice plant of the Boston Terminal Company, the Board has
caused the plant to be examined and samples of the water used and of the
ice to be analyzed. It appears that in the ordinary operation of the plant,
water drawn from the city mains first passes through a mechanical filter, in
which alum is used as a coagulant, after which it is cooled in tanks and
then passed to the freezing tanks. These are stated to be about 6 feet
in depth, 20 feet in length and about 2 feet in width. Ice is formed on
the sides of these tanks to a thickness of approximately 10 to 11 inches,
leaving unfrozen a space of 2 to 4 inches in the middle of the tank, thus
freezing at least five-sixths of the water in the tank. It also appears that
the remaining water is then drawn off and filtered through a second me-
chanical filter with alum, and passed back with the water from the first
mechanical filter into the ice tanks for another freezing, and only about
once in ten weeks is the water completely drawn off and the tanks cleaned.

The results of the chemical analyses show that the water taken from the
city mains is not materially changed by passing through the mechanical
filter, and a considerable quantity of alum is found in this water after it is
filtered.

A sample of the water collected as it was flowing to the freezing tanks
was found to contain a much greater quantity of organic matter and chlo-
rine than was present in the city water, and a much larger number of
bacteria. A considerable quantity of alum was also found in the sample.

A sample of water collected from the tanks in which the ice had been
frozen was found to be of very much poorer quality, and faecal bacteria
were present.

The analyses of the ice show the presence of a considerable quantity of
organic matter, even in the clear ice. Part of the ice which forms first,

of the tanks, and in this ice, which is
organic matter found was very much

freezes very quickly near the sides
somewhat opaque, the quantity of
larger than in the clear ice.

the Board is of the opinion that it isAs a result of the examination
necessary to make several changes in the method of operation of this plant,
in order to obtain from it ice that will be safe for use in drinking water.
The high chlorine of the water, while doubtless partly due to concentration
by freezing, appears to be largely due to the splashing of sea water, from
the pipes in which the ammonia is cooled, into the freezing tanks. As this
sea Vater is pumped from the harbor, and is without doubt considerably
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polluted, it should be prevented from finding its way into the water from
which the ice is made.

The use of mechanical filters for filtering the city water used in the plant
does not improve the quality of the water in any important respect, while
it injures it by adding a considerable quantity of alum. The Board is of
the opinion that it is not necessary to filter this water, but, if filtration or
straining is deemed desirable, no alum or other chemical should be used.

It is evident that, by the rapidity wdth which the water is frozen, a con-
siderable quantity of organic matter is included in the ice, and a further
quantity is doubtless included on account of the large proportion of the
water which is frozen. It is advisable that the ice be frozen more slowly,
if possible, and it is not desirable to freeze more than two-thirds of the
water in the tanks. The water remaining in the freezing tanks after
the ice is frozen should all be removed, and not again discharged into
the freezing tanks; and the freezing tanks should be cleaned out much
more frequently than appears to be the case at present.

Concord. An application was received, Jan. 12, 1900, from
Geo. G. Russell and others of Concord, for the advice of the Board
relative to the use ofWarners Pond in Concord, as a source of ice
supply, to which the Board replied as follows :

March 2, 1900.

In response to your application of Jan. 12, 1900, for advice with refer-
ence to the use of Warner’s Pond, in Concord, as a source of ice supply,
the Board has caused the pond and its surroundings to be examined and
samples of the water and ice to be analyzed.

Warner’s Pond receives the flow of water from a large drainage area,
which is for the most part sparsely inhabited, but the villages of South
Acton and Acton are located upon the stream, though at considerable dis-
tance above the pond, and the water is exposed somewhat to pollution from
factories and dwelling houses in these villages and possibly at other places.
These conditions would render the
take ice for use in drinking waters
such a pond, that can be used with
cutting, the first inch that formed
formed above this first inch from i

pond an unsafe source from which to
; but it is possible to obtain ice from
iafety, by removing from the ice, after
upon the pond and all of that which
mow or rain or flooding, and retaining

for use only the clear ice, which forms under the first inch. If the ice of
Warner’s Pond is treated in this way the ice thus retained can, iu the
opinion of the Board, be safely used for domestic purposes.

Haverhill. The board of health of Haverhill applied to the
State Board of Health, Jan. 18, 1900, for its advice relative to the
propriety of using Lake Saltonstall as a source of ice supply for
domestic use. The Board replied to this application as follows :
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Feb. 5, 1900.

The State Board of Health has considered your application for advice
with reference to the use of Lake Saltonstall as a source of ice supply, and
has caused the lake and its surroundings to be examined.

The waters of Lake Saltonstall have been analyzed by the Board from
time to time for many years, and the results have shown that this lake
receives pollution from dwelling houses on its water-shed. There is a con-
siderable number of dwelling houses situated near the pond which are
not connected with the public sewers, the sewage from which is discharged
into cesspools, and there is evidence that sewage may at times find its way
directly from some of these places into the lake.

Nearly all of the sewage which finds its way to the lake is probably more
or less purified by passing through the ground; and, while it is not practi-
cable to tell whether the sewage which has entered the lake during the past
dry season has rendered the quality of the ice unsafe for domestic use, the
analysis of a sample of ice collected by the Board from the eastern part of
the lake where ice is being cut shows that its quality is not materially dif-
ferent from that of Round Pond, a source which is not exposed to pollu-
tion by sewage at the present time.

Under the circumstances, the Board does not consider that the ice cut at
present from this source is unsafe for domestic use.

Holyoke. The board of health of Holyoke applied to the State
Board of Health, Jan. 17, 1900, for advice relative to the matter of
improving the quality of the ice sold and consumed in the city, at
the same time requesting assistance “ in this work by the examina-
tion of the water in the ponds, from which said ice is harvested,
and in any other way that your Honorable Board may advise.”
Reply was made to this application as follows :

April 6, 1900.

The State Board of Health received from you, on January 17, an appli-
cation for advice with reference to the sources of ice supply in Holyoke and
its neigborhood from which ice is harvested for domestic purposes, and
has caused examinations of these sources to be made by one of its engi-
neers and samples of the water and ice to be analyzed.

The sources examined within the limits of Holyoke were Ashley Pond,
Street’s Brook, Bray’s Pond, the Connecticut River and Haley Ponds. In
South Hadley the following sources were examined : Buttery Brook, Jacob’s
Hollow Brook, Chapin Pond and Huot’s Pond. Willimansett Brook in
Chicopee was also examined. Ashley Pond is the source of water supply
of the city of Holyoke, and the Board has already advised the city authori-
ties as to its use as a source of ice supply.

Street's Brook, near the Northampton boundary line at the northerly end
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of the city, drains a territory which is free from pollution, and the ponds
on this stream are safe sources from which to take ice for domestic pur-
poses under present conditions.

Bray’s Pond, located south of the Westfield road audwest of Northamp-
ton Street, evidently receives considerable polluting drainage, and the
effect of this pollution is evident in the analysis of a sample of the water.
The ice cut from this pond was found to contain a larger amount of organic
matter than is usually present in ice from unpolluted sources, and this pond
in its present state cannot be considered a safe source from which to take
ice for use in connection with food or drinking water. It appears to be
practicable to prevent the pollution of this source by diverting the drainage
from the limited number of buildings on the water-shed away from the
pond.

Ice cut from the Connecticut River does not appear to be used for
domestic purposes, and would be unsafe for such use, since it is cut in the
neighborhood of one of the principal sewer outlets of the city.

The Haley Ponds, located near Cherry Street, were found to be consid-
erably polluted, and the results of examinations of the ice from these ponds
show that it would be dangerous to health to use this ice in drinking water
or in contact with food, and the Board would advise that the use of ice
from these sources should be prevented.

Buttery Brook, in South Hadley, is used as a source of water supply for
South Hadley Falls, and below the water works reservoir on this brook
there are three small ponds from which ice is harvested for sale in Holyoke.
The results of analyses of ice from these ponds show the presence of a
larger amount of organic matter in the upper portion of the cake than is
found in good ice. The ice from these sources can be safely used for
domestic purposes, however, by removing from the ice, after cutting, the
first inch that formed upon the ponds, and all that which formed above
the first inch, from snow, rain or flooding, and using only the clear ice
which formed under the first inch.

Chapin’s Pond, near Newton Street, and the ponds on Jacob’s Hollow
Brook, appear to be free from serious danger of pollution, and the exami-
nations indicate that these ponds are safe sources of ice supply.

Huot’s Pond, located about half a mile north of Chapin’s Pond and near
Newton Street, derives its supply of water from a watei'-shed containing
many houses, barns and other out-buildings, and an examination of the water
showr s that it is considerably polluted by sewage. It does not appear to
be practicable to prevent the pollution of this source, or to obtain ice from
it that can safely be used in drinking water. It is advisable, in the opin-
ion of the Board, to prevent the use of ice from this source.

There are two sources of ice supply on Willimansett Brook in Chicopee,
both being situated near the lower end of the brook. The examinations
indicate that these ponds are safe sources of ice supply at present.
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Mansfield. An application was received, Oct. 2, 1900, from the
board of health of Mansfield for advice relative to the pollution of
a stream in that town by sewage and manufacturing wastes, and also
relative to its use as a source of ice supply. The Board replied to
this application as follows ;

Nov. 1, 1900.

In response to your request of October 2, for advice as to improving the
condition of the Rumford River in the town of Mansfield, which is polluted
by sewage and manufacturing wastes, and as to the quality of the ice cut
from the ponds on this river, the Board has caused the locality to be exam-
ined by one of its engineers and samples of the water of the river and of
the ice cut from mill ponds on the stream to be analyzed.

It appears that there are five mill ponds on the Rumford River in its
course through the village of Mansfield. On the main branch of the
stream, which rises in Sharon, there is a very small population, and it is
probable that little if any sewage finds its way directly into this stream
above the first mill pond in Mansfield. The westerly branch of the stream
rises in Foxborough, and receives a considerable quantity of sewage as it
passes through that town. This stream discharges into the upper mill pond
at Mansfield, and consequently all of the ponds in the town are polluted by
sewage brought in by this stream. In addition to this pollution, a consid-
erable quantity of sewage and manufacturing wastes is discharged directly
into the stream in its course through Mansfield.

With regard to the manufacturing wastes discharged into the stream, it
appears that these wastes consist very largely of acids, which are probably,
under ordinary conditions, very quickly diluted so greatly with the water
of the river as to be unrecognizable ; but the cause of the killing of large
numbers of fish in the lower ponds recently was probably the discharge of
an excessive quantity of acid into the stream when the flow was very small.
It appears to be possible, without special difficulty, to keep all the sewage
and polluting matters out of the stream in the course of its flow through
Mansfield, by providing suitable cesspools or other receptacles for the
sewage until a system of sewerage is built by the town, and by providing
also a suitable place or places of discharge for manufacturing wastes from
the factories. Even if this should be done, the stream will still receive
considerable direct sewage pollution in Foxborough, and, under the cir-
cumstances, cannot be regarded as a safe source of ice supply.

Plans for a system of sewage disposal have been prepared by the town
of Foxborough, but have not yet been carried out. If it is possible to
keep the Foxborough branch from polluting the upper pond in Mansfield,
ice might safely be collected from this pond.

Melrose. An application was received from the board of health
of Melrose, Jan. 22, 1900,for advice relative to the use of Ell Pond
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as a source of ice supply. The following reply was made by the
State Board of Health :

April 6, 1900.

The State Board of Health has considered your application for advice
as to the use of ice cut from Ell Pond in Melrose for domestic purposes,
and has caused examinations of the pond and its surroundings to be made
and samples of the water and ice to be analyzed. This pond receives the
drainage from a densely populated territory, and, while the removal of
the sewage of this region is provided for by the system of sewerage of the
town, it is evident that considerable polluting drainage enters the lake,
which would render it an unsafe source from which to take ice for domestic
purposes. Investigations which have thus far been made by the Board,
however, indicate that ice cut from this lake may be safely used for domes-
tic purposes by removing from the ice, after cutting, the first inch that
formed upon the pond, and all of that which formed above this first inch
by snow or rain or flooding, and retaining for use only the clear ice which
forms under the first inch. The results of the examinations made by the
Board indicate that, if the ice of Ell Pond is treated in this way, it may be
safely used for domestic purposes.

North Adams. An application was received, June 8, 1900,
from the board of health of North Adams, for advice relative to the
use of the Cheshire Reservoir as a source of ice supply. The Board
replied to this application as follows :

Aro. 2, 1900.

In response to your request for advice as to whether the Cheshire Reser-
voir would be a safe source of ice supply, the Board has caused the reser-
voir and its surroundings to be examined by its engineer and has examined
the results of analyses of several samples of the water.

The water-shed of this reservoir is a large one, but is very sparsely
populated, excepting at the small village of Berkshire near its upper end.
Careful examinations of the territory show that there is very little danger
of direct pollution of the water at any place, under existing conditions.
There are two small factories on opposite shores of the reservoir, near its
middle, from which it is possible that some pollution might find its way
into the reservoir; but such danger as there may be from these places can
be readily prevented, and in any case there appears to be an ample area of
reservoir above them, from which the ice can be taken, which will not be
likely to receive any pollution.

The reservoir contains large numbers of stumps and considerable quan-
tities of mud and other organic matters in its bottom, which probably have
an unfavorable influence upon the appearance, taste and odor of the water
and foster organic growths and may affect the quality of the ice ; but the
analyses show no evidence that the water is contaminated by sewage.
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The reservoir is used for the storage of water by the mills on the stream
below, and is generally drawn off during the summer and fall seasons, so
that the quality of the water in winter, when the reservoir has become
filled again, is doubtless better than in the summer season.

While it has not been practicable since your application was made to
make any analyses of ice from this reservoir, the circumstances are such
that, iu the opinion of the Board, this reservoir would probably be a safe
source of ice supply.

North Adams. An application was received, Sept. 4, 1900,
from the board of health of North Adams, for advice relative to the
quality of the ice supplied by the Hygeia Ice and Cold Storage
Company in that city. The Board replied to this application as
follows :

Oct. 4, 1900.

In response to your request for advice as to the quality of the ice sup-
plied by the Hygeia Ice and Cold Storage Company of North Adams, the
Board has caused the works at which the ice is made to be examined and
samples of the water and of the ice to be analyzed.

It appears that, in the ordinary operation of the plant, water from the
city mains is first distilled, then boiled, subsequently filtered through a
filter of quartz and charcoal, and finally through a filter composed of
sponges, and then passed into the freezing cans; these are stated to be 11
by 22 inches, and 44 inches in depth. The cans are then immersed in
brine, and all of the water is frozen.

The water which was being supplied from the city mains at the time
the examination was made contained but little organic matter and was free
from odor. Analyses of samples of the ice showed the presence of a large
amount of free ammonia, especially near the core of the cake, and a faint
odor of phenol was found in the core. Examination of the tops of several
cakes showed the presence of soapy and oily matters, which evidently find
their way into the water of the tanks, but it is understood that the tops of
the cakes are removed before the cakes are furnished for use.

As a result of its examinations, the Board is of the opinion that it is
desirable to make several changes in the method of operating the plant, in
order to obtain from it an ice that will be satisfactory for use in drinking
water. It does not appear to be necessary to filter the water after dis-
tillation and boiling, though there may not be any objection to the use of
a filter of clean sand. The sponge filter is not only unnecessary, but its
use apparently results in adding considerable dirt and soapy matter to the
water, and injuring, rather than improving, its quality before it is frozen.
There is a considerable leakage of ammonia about the plant, and it is pos-
sible that to this the presence of a large quantity of free ammonia in the
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ice is due, and this leakage should be prevented. The odor of the ice
resembles closely the odor found in some of the rooms of the Cold Storage
Company, and the two portions of the plant should be carefully separated,
so that odors may not pass from the cold storage plant to the ice plant.
It is also very important that care be exercised at all times to keep any
matter from finding its way into the freezing cans through the cover of the
freezing tank.

There are certain disadvantages in freezing all of the water which is
placed in the cans, because the impurities in the water are nearly all con-
centrated in the last portion of the cake frozen. These impurities would
be largely excluded if a portion of the water should be allowed to remain
unfrozen.

It is probable that, by making the changes suggested and allowing a
small portion of the water in the cake to remain unfrozen, an ice of excel-
lent quality for use in drinking water can be obtained from this plant.

The board of health of North Adams again applied to the State
Board of Health, Nov. 2, 1900, for its advice in relation to the ice
manufacturing plant of the Hygeia Ice and Cold Storage Company,
this company having made certain alterations in its mode of manu-
facture. The Board replied to the application as follows :

Jan. 3, 1901.

In response to your application of November 2, for further advice as to
the quality of the ice furnished by the Hygeia Ice and Cold Storage Com-
pany of North Adams, the Board has caused a further examination of this
ice plant to be made and samples of the water and ice to be analyzed. It
appears that several important changes have been made in the operation of
these works since the previous advice of the Board was given, the most
important being the source of water supply, which is now two large tubular
wells on the grounds of the ice company, instead of from the city water
supply, as formerly. The use of the sponge filter has been discontinued,
and more care is evidently exercised to keep the rooms of the Cold Storage
Company shut off from the place where the ice is made and to keep dirt
from falling into the freezing cans.

The analysis of a sample of water collected from the wells now used
as the source of water supply shows that the water is clear, colorless and
odorless and almost free from organic matter; but the water is excessively
hard, and has evidently been at some time highly polluted by sewage, but
subsequently well purified in its passage through the ground before reach-
ing the wells. The sample of water collected from the hose through which
the freezing cans are filled after the water has been distilled, reboiled and
filtered, was found, upon analysis, to be clear, colorless and odorless and
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nearly free from mineral matter. The analysis showed the presence of a
considerable quantity of free ammonia, which may have been due to the
escape of ammonia about the plant, or perhaps to the fact that the water
is not quite completely purified by the distillation. A sample of the ice
frozen at this plant, sent in by you, was found upon analysis to contain
considerable ammonia; but the number of bacteria present was small, and
the analyses as a whole indicate that this ice as manufactured at present
may safely be used for all domestic pm-poses.

The water from the tubular wells now used for making the ice is well
purified, but its character is liable to change with a change in the condi-
tions surrounding the wells, and for these reasons it is desirable that this
water be analyzed occasionally, to detect any deterioration in its quality.
The city water furnished from Notch Brook is of excellent quality, and
any uncertainty as to the character of the water used in making the ice
would be avoided by using the city water. The construction and arrange-
ment of the freezing tanks makes it necessary that there should be con-
siderable passing by workmen over the tops of the tanks ; but if the present
care is continued, danger of serious injury to the ice from this cause will be
prevented.

Springfield. An application was received June 7, 1900, from
the board of health of Springfield for the advice of the Board rela-
tive to the use of ice from the Agawam or Westfield River. The
Board of Health replied to this application as follows :

July 5, 1900.

In response to your request for advice as to the quality of ice taken from
the Agawam or Westfield River for domestic purposes, the Board has
caused the source to be examined by one of its engineers and samples of
the ice to be analyzed.

It appears that the ice is obtained from the old bed of the Westfield
River in West Springfield, about a mile above the junction with the Con-
necticut River; and, while the direct flow through this channel is prevented
by a dam at its upper end, the water of the Westfield River backs up into
it at its lower end. The river receives crude sewage from the town of
Westfield and from sewers in West Springfield, and considerable pollution
also from mills along the course of the stream; and analyses of samples
of the ice taken from this source show that it contains a considerable
quantity of organic matter. The circumstances are such that the Board
does not regard the source from which this ice is taken as a safe one from
which to take ice for domestic purposes, and advises that the ice collected
from this source should not be used where it will come in contact with food
or drinking water.
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Taunton (H. P. Barstow). An application was received from
Henry P. Barstow of East Taunton, Oct. 2, 1900, for advice rela-
tive to the use of Dean Pond as a source of ice supply. The Board
replied to this application as follows :

Nov. 1, 1900.

In response to your request of Oct. 2, 1900, for advice as to the quality
of the water and ice from Dean Pond in Taunton and the best method of
improving the quality of the water of the pond, the Board has caused the
pond and its surroundings to be examined and samples of the water and
ice to be analyzed.

The results of the examination show that the water-shed of this pond
contains but little population, and the danger of direct sewage contamination
of the water is small. It appears, however, that a large amount of apple
pulp has in the past been discharged into the brook above the pond, and
is carried down the brook and deposited in the pond near its upper end,
and that there is now a considerable depth of this material on the bottom
of the pond above the railroad. It also appears that the presence of this
matter has affected somewhat the quality of the ice cut from the pond in
past seasons, but the Board is informed that the discharge of this matter
into the brook leading to the pond has now been discontinued.

If no more such material is discharged into the pond or into the stream
which feeds it, the quality of the water of the pond will probably improve,
and the effect of the presence of material now deposited there will become
much less noticeable. It is probable, also, that this matter will not have
a noticeable effect upon the quality of the ice that may be cut during the
coming winter. In case it should still be noticeable, further trouble can
doubtless be prevented by drawing off the pond and removing the objec-
tionable matter, or covering it with clean gravel or sand.

Winchester. An application was received, Jan. 29, 1900, from
Charles E. Hemingway of Winchester, for the advice of the Board
relative to the use of Wedge Pond as a source of ice supply. The
Board replied to this application as follows :

April 6, 1900.

In response to your application for advice as to the use of Wedge Pond
in Winchester as a source of ice supply, the Board has caused an examina-
tion of the proposed source and its surroundings to be made and samples
of the water and ice to be analyzed.

Wedge Pond is fed chiefly by Horn Pond Brook, the water of which
enters the pond near one end and flows out close to the place at which it
enters. Horn Pond Brook receives the drainage from a densely populated
area, from 'which considerable pollution enters the brook. While these
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conditions would render the pond an unsafe source of drinking water,
the circumstances are such that it is possible to obtain ice from this pond
that can be used with safety by removing from the ice, after cutting, the
first inch that formed upon the pond and all of that which formed above
this first inch, from snow or rain or flooding, and retaining for use only the
clear ice which forms under the first inch. If the ice of Wedge Pond is
treated in this way, the ice thus retained can, in the opinion of the Board,
be safely used for domestic purposes.

Rules and Regulations for the Purpose of preventing the

Pollution and securing the Sanitary Protection of
Sources op Water Supply, in Compliance with Requests
from the Authorities of Cities and Towns, under the

Provisions of Chapter 510 of the Acts of 1897.
Under the provisions of chapter 510 of the Acts of 1897, author-

izing the State Board of Health to make rules and regulations for
preventing the pollution and securing the sanitary protection of
sources of water supply, requests were made during the year from
the following authorities for such rules and regulations : from the
Salem water hoard, July 13,1900; from the mayor and aldermen
of Marlborough, Oct. 15, 1900; from the water board of Norwood,
Dec. 7, 1900 ; and copies of the rules and regulations made bjr the
State Board ®f Health were forwarded to these authorities, as pro-
vided by the Act.

Summary op the Work at the Lawrence Experiment
Station.

The Lawrence Experiment Station has been operated as usual
during 1900, and the investigations upon the purification of sewage
and water continued. The principal experiments upon sewage
purification during the year can perhaps be divided into two classes :

(1) those investigations carried on with the idea of obtaining an
entirely satisfactory and pure effluent at comparatively low rates of
filtration ; and (2) those where the degree of purification expected is
less, but the rate of filtration very much greater. Under the first
class can be included all intermittent sand filters, and under the
second class all contact filters operated either intermittently or
continuously.

Experiments upon the destruction of the sludge or organic matter
in suspension in sewage by means of the so-called septic tanks,
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together with studies upon the disposal of the effluent of these
tanks, both by means of intermittent sand filters and contact filters,
when this effluent is in different stages of putrefaction, have been
continued throughout the year. Besides these main experiments,
moreover, many minor but yet important investigations upon sew-
age disposal have been carried on. Amongst them may be men-
tioned a study of the degree of purification of sewage that can be
obtained by means of sand filters of different depths ; the disposal
of waste wool liquors alone and in connection with domestic sew-
age, both fresh and after passing through a septic tank ; the dis-
posal of the various waste liquors from a morocco tannery; the
action of iron and iron ores in the purification of sewage by inter-
mittent and contact filters, etc.

It has been well established by experiments made in past years
that contact filters can be operated successfully at high rates of fil-
tration. One of the principal questions in the operation of these
filters, however, is, whether they can bo continued year after year,
or whether their open space will gradually become tilled Avith min-
eral and organic matter. This subject has been carefully studied
during the year with filters of varying materials; for instance, the
open space of a filter constructed of comparatively soft material
that is, cinders from the combustion of coal has been gradually
tilling during the four years of its operation, but very slowly since
the first tAvo or three months, this filling or clogging being partly
due to disintegration of the filtering material. On the other hand,
a filter constructed of rather fine particles of hard coke, free from
coke dust and operated at a rate of approximately 700,000 gallons
per acre daily for the past two years, has become but slightly
clogged since the end of the first month of operation, the open
space within it being nearly as great to-day as two years ago. This
filter has received, however, sewage that has passed through a septic
tank, and which has contained when applied to the filter compara-
tively little organic and mineral matter in suspension.

Contact filters of broken stone have been continued in operation
during the year, and these filters, constructed of a smooth material,
upon which deposits do not easily accumulate, and with their open
space divided into comparatively large voids, have not lost an
appreciable percentage of open space during the year. Detailed
results in regard to this study of open space will be given in the
report of the Board for 1900.



WATER SUPPLY AND SEWERAGE [Jan.112

In regard to the increased rate of filtration that can be obtained
by deepening contact filters, the following can be said: During
1899, a filter constructed of broken stone was operated at the rate
of approximately 2,000,000 gallons per acre daily, giving a com-
paratively satisfactory well-nitrified effluent, containing free dis-
solved oxygen. This filter was IQI- feet in depth, and it was assumed
that a higher rate might possibly be obtained with filters of the same
character, but with greater depth. Hence, two filters were started
in the latter part of 1899, and have been continued in operation.
These two filters were each 18 feet in depth when put in operation.
Both of them were operated at first by what we call the inter-
mittent-continuous method, —that is, with a practically constant
stream of sewage flowing through them night and day, this sewage
being applied to the surface from automatic tipping basins in com-
paratively small doses three or four minutes apart. During the first
seven months of the operation of these filters, poor results were
obtained. Nitrification began at one time, only to quickly cease;
and it was impossible, with the depth of material and the surface
area of the filter, to maintain a supply of oxygen throughout its
depth when being operated at a high rate. Many analyses of the
atmosphere from the interior of these filters were made, and below
a certain depth oxygen was seldom present; but the open space
was filled largely with free nitrogen and carbonic acid. The fil-
ters were finally reduced to a depth of 12 feet, and nitrification
very quickly started, free oxygen having been present in the open
space of the filter and in the effluent whenever tested since the
middle of the year. Later, one of these filters w'as operated in the
English manner of operating a contact filter, that is, with closed
outlet and a complete filling of the open space with sewage before
draining. Comparative results showed that much poorer purifica-
tion was obtained when the filter was operated in this way than was
obtained by its duplicate operated in the intermittent-continuous
manner. It is probable, however, that with these deep filters more
satisfactory results would be obtained on a larger scale, —that is,
with the same depth and a greater surface area the atmosphere
within the filter should change more easily.

Septic tanks have been described in previous reports, and, in
connection with the purification of their effluents, several inter-
esting experiments have been made during the year. The effluent
from Septic Tank A, so called, is easily purified both by intermit-
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tent sand filters at a comparatively high rate and by contact filters
at a much greater rate than by the sand filters. The sewage enter-
ing Septic Tank A is ordinary domestic Lawrence sewage, and is
about twenty hours in passing through the tank. Septic Tank B,
started during the last part of 1899, and continued in operation
during 1900, receives, however, the heavy sludge from settled
sewage; the idea being, as explained in a previous report, the de-
struction of the matters in suspension in sewage that can by sedi-
mentation be gathered into a comparatively small volume of liquid,
without treatment of the entire volume of sewage. This very strong
sewage is three days in passing through Septic Tank B. When
applied to a sand filter, it has been purified during the year at a
moderate rate of filtration, that is, about 100,000 gallons per acre
daily; but when applied to a coke contact filter, of practically
the same construction, successful in purifying the effluent from
Septic Tank A, but little nitrification has been obtained, and a
poorly purified effluent has resulted. This contact filter experi-
ment at the station was made on account of the results obtained
from the experimental septic tank and filters of the Board at
Andover, Mass., where the strong septic sewage, probably most
of the time at least several days old before reaching the filters,
fails to become nitrified in coke contact filters, however carefully
they are operated. The results seemed to show that the anaerobic
action can be carried too far upon sewage in a septic tank to
allow this sewage to be treated successfully by contact filters,
although it can be treated successfully by sand filters operated at
a low rate and consequently having a very largo supply of oxygen
for the volume of sewage treated.

In the purification of water by filtration, the studies in regard to
the removal of bacteria by experimental sand filters and by the
Lawrence city filter have been continued, special studies being
made of the elimination of B. coli communis by filtration, of the
methods of determining the presence of this organism in water,
and the amount of filtered water necessary to examine in order to
determine good filtration results.

A large portion of the work on water purification during the year
has, however, been upon studies of the removal of color and organ-
isms. During 1899 one of the large wooden tanks, holding about
9,000 gallons, was seeded with organisms, and has been treated
from time to time during 1900 with different soils and peats which
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cause the presence of coloring matter in water, and with infusions
of hay, grass, etc. The water applied to filters from this tank
has had a color during the year varying from 0.50 to more than
1.00. Various experimental filters have been operated, to which
this water has been applied. The percentage of color removed
by intermittent sand filtration, continuous sand filtration, and sand
filtration preceded by the use of chemicals in different proportions,
such as sulphate of alumina, ferric and ferrous chloride, oxides
of manganese, and what are designated, for convenience, iron con-
tact filters, has been studied. The rates of filtration have varied,
but the sand filters, to which this colored water has been applied
after treatment with chemicals, have been operated generally at
much higher rates than those receiving untreated water. Special
pains have been taken to study also the change in the character of
the effluent of the filters caused by the chemicals added, if any
change occurs other than the removal of color and organic matter.
In connection with this line of work, studies have been made of
the different character of the coloring matter imparted to water by
different natural agents, such as soils of a different character, peat,
decaying wood, decaying grass, hay, etc., and studies of the ease
or difficulty of removal by filtration, etc., of coloring matter having
different origins. The part which the combination of partially oxi-
dized iron and organic coloring matter plays in producing color and
preventing or assisting the removal of color by filtration has also
been studied.

During a considerable portion of the year there has been consid-
erable odor to the colored water experimented with, this odor during
a portion of the time being caused by a vigorous growth of organ-
isms within the small reservoir or tank in which the supply was
maintained, and part of the time to the putrefaction of organic
matters entering the water with hay and grass infusions. Many
important observations of the odors caused in these different ways
have been made, and also observations as to the quick change
in the character of a water caused by the entrance during warm
weather of a comparatively small amount of organic matter rich
in easily oxidized nitrogen. It has been especially noted, in con-
nection with the study of organisms in this shallow and small
supply tank or reservoir, that, while these organisms have at times
given very marked odors and tastes to the water, the examination
of the water from the top and middle depths of the reservoir has
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shown the presence of but very few organisms, while samples from
the bottom have shown a great number to be present. The prob-
lem ot removing odors from water has also been given considerable
attention.

Besides this work, special studies have been made during the
year upon the bacteriology of spring waters as collected from the
springs and as sold in the markets, upon the elimination of bacteria
from water during the process of freezing, upon the removal of
typhoid germs by filtration, that is, a comparative study of the
removal of this germ and the removal of B. coli communis, and
upon the liability of persons to infection from eating shell-fish col-
lected from beds over which sewage-polluted water flows

Approp nation.
For carrying out the provisions of the act to protect the purity of

inland waters, and to require consultation with the State Board
of Health regarding the establishment ofsystems of water supply,
drainage and sewerage, $30,000 00

Salaries, including wages of laborers atLawrence Experiment Station, $21,303 84
Apparatus and materials, 2,276 11
Rent of Lawrence Experiment Station, ...... 150 00
Use of tools and office, Lawrence Experiment Station, . . . 206 99
Travelling expenses, 1373 97
Express charges, 970 86
Books, stationery and drawing materials, 203 30
Maps and blue-prints, 96 19
Postage stamps, 46 00
Printing, 103 96
Collecting samples, 28 20
Messengers, telegrams and telephone messages, . 14 03
Services, reading gauges, 196 40
Analysis of gas and air, 25 00

Total, f29,994 85

Statistical Table for the Year 1900
Applications for advice from cities, towns and other

Relating to water supply, 53
Relating to ice supply, 13
Relating to sewerage and drainage, 28
Relating to pollution of streams, 9
Miscellaneous, ' 1

Total, 104

Financial Statement



["Jan.WATER SUPPLY AND SEWERAGE.116

Number of samples of water examined chemically and microscopically
at the laboratory, Room 502, State House,

......
3,260

Number of samples of sewage and effluent from sewage purification
works examined chemically at the laboratory, Room 602, State House, . 1,189

Number of samples of sewage and water examined chemically and bac-
terially at the Lawrence Experiment Station, 2,067

Number of samples of sand examined chemically and baeterially at the
Lawrence Experiment Station, 54

Number of samples of sand examined mechanically at the Lawrence
Experiment Station, 85

Number of gas analyses at the Lawrence Experiment Station 120
Number of samples examined for B. coli communis at the Lawrence Ex-

periment Station, 4,636
Additional samples examined baeterially at the Lawrence Experiment

Station, 4,869

Total number of samples examined, 16,280

Force employed at central office
Chief engineer 1
Assistant engineers, ..........4
Stenographers and clerks, 29
Messenger, 1

8
At laboratory, Room 502, State House:

Chemist, 1
Assistant chemists, 5
Biologist, 1
Stenographer, 1

8
At Lawrence Experiment Station

Assistant chemists, 2
Bacteriologists,
Other assistants and laborers, ........ 3

7

Total ordinary force, 23

The number of applications for advice under the provisions
acts relating to water supply and sewerage, received since
1886, when these acts first went into operation, is as follows:

of the
July,

8 ! 1895, 521886,
22 ( 1896, 651887
28 I 1897, 591888,

1889, 38 1898, 75
1890, 23 1899, 79
1891, 53 ! 1900, 104
1892, 66
lona -K1 I Total>1893, 51 i Tota1’

• 1 • • 766
1894, 53

Not including force employed under provisions of chapter 65 of Resolves of 1899.
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Recommendations .

The Board recommends the continuance of its investigations now
being carried on, as authorized by the provisions of chapter 375 of
the Acts of 1888.

ior this purpose, and to make the necessary investigations in
order to advise cities, towns, corporations and individuals in regard
to the best methods of assuring the purity of intended or existing
water supplies and the best method of disposing of sewage, and to
carry out the other provisions of chapter 375 of the Acts of 1888,
the Board estimates that the sum of $34,000 will be required.

HENRY P. WALCOTT,
HIRAM F. MILLS,
FRANK W. DRAPER,
GERARD C. TOBEY,
JAMES W. HULL,
CHARLES H. PORTER,
JULIAN A. MEAD,

Stale Board of Health.
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