
SENATE No. 4.

Office of the State Board of Health
State House, Boston, Jan. 10, 1900.
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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 1899.

The Board has received during the year 79 applications for advice
with reference to water supply, drainage and sewerage, and the pre-
vention of the pollution of streams, a greater number than in any
previous year. In this number are included applications under
special laws enacted by the Legislature from time to time requiring
the approval by the Board of proposed plans of water supply, drain-
age or sewerage, and petitions for the approval of the purchase or
taking of lands by cities and towns for the purification and disposal
of sewage. The substance of the replies made by the Board during
the year to applications presented for its consideration is given in
subsequent pages.

Examination of Water Supplie

Public water supplies were introduced in 1899 in the towns of
Huntington and Falmouth, and at the end of the year all of the 32
cities in the Commonwealth and 132 out of a total of 321 towns were
provided with public water supplies. The total population of the
cities and towns having a public water supply at the present time is
2,261,768, according to the census of 1895, or 90.5 per cent, of the
total population of the State.

Of the 164 cities and towns now provided with a public water
supply, 115 are supplied from their own works and 49 from water
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companies. At the end of 1899 there were 212 distinct sources of
water supply in use in the cities and towns supplied with water which
have been examined from time to time by the Board.

Rules and Regulations for the Sanitary Protection of

Public Water Supplies.

By one of the provisions of chapter 488 of the Acts of 1895 (the
metropolitan water supply act) the State Board of Health is author-
ized and required to make rules and regulations for the sanitary pro-
tection of all waters used by the Metropolitan Water Board for the
water supply of any city, town or water company. In response to
an application of the Metropolitan Water Board, the State Board of
Health has provided such rules and regulations as appeared to be
required for the protection of the waters described in the act. A
copy of these rules and regulations is printed in a subsequent por-
tion of this report .

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 watercourses tributary thereto ;

and, in response to a petition from the water hoard of the city of
Cambridge, this Board has provided such rules and regulations as
appear to be required to protect the purity of the waters of Stony
Brook and its tributaries used for supplying water to the inhabitants
of the city of Cambridge. A copy of these rules is also printed in
this report.

Lead Poisonini

Investigations with reference to the action of various waters upon
service pipes of lead and other metals referred to in previous reports
have been continued throughout the year 1899, and a careful inquiry
by the medical inspector of the Board has been made, in towns where
examinations have shown that considerable quantities of lead are
taken up by the waters of the public water supply in passing through
the lead service pipes, to learn the effect of the use of water drawn
through lead pipes upon the health of the inhabitants. As stated in
previous reports, severe cases of lead poisoning from the use of
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water drawn through pipes of lead had been discovered in three
towns; and early in the past year it was found that in the city of
Lowell, where a large proportion of the service pipes are of lead, the
water when drawn from pipes of that metal contained in many cases
a dangerously large quantity of lead. Information collected from
about one-fifth of the physicians of the city revealed that in their
practice about 40 cases of lead poisoning, some of them of very seri-
ous character, had occurred within the last five years, or since the
introduction of well water; and an examination of water from the
faucets in the residences of persons suffering from lead poisoning,
wherever it was practicable to obtain the samples, showed in all
cases the presence of lead, generally in large quantities. As a
result of this investigation, the Board addressed a communication to
the mayor, board of health and water board of the city of Lowell on
June 29 ; and, subsequently, no action having been taken, on Sep-
tember 25 a further communication was made by the Board, calling
attention to 33 additional cases of lead poisoning, some of which
were very serious, which had been discovered between June and
September. Among the cases of lead poisoning were 9 of partial
paralysis of the legs, 10 of partial paralysis of the hands and wrists
and 26 cases of lead colic, beside many of the milder effects of lead
poisoning which were arrested by treatment and discontinuing the
use of the well water. The city is supplied from three systems of
tubular wells, known locally as the Cook wells, the Hydraulic wells
and the Boulevard wells. The water of the Boulevard wells dissolves
lead much less rapidly than water from the other two systems. The
Board urged that, to guard against lead poisoning to an appalling
extent in the city, either the lead pipes through which the water
from the Cook and Hydraulic wells was drawn for drinking and
cooking be removed, or else that the Boulevard system be extended
to supply the whole city.

At Kingston, where many serious cases of lead poisoning occurred
some time ago, water has been introduced from a new source, which
has not thus far had serious action upon the lead service pipes.

At Milford, where serious cases of lead poisoning were found,
investigations are now under way for providing against further
trouble from this cause.

In this connection it may be stated that the attention of the Board
has been called to several severe cases of lead poisoning of people
who use water from private sources of supply drawn through lead
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pipes, and examinations of the water for lead have in many instances
shown that very large quantities of lead are taken up by well waters
in connection with which lead pipe is used in drawing and supplying
the water. A water which takes up lead from lead pipes is very
likely to attack pipes of wrought iron or galvanized iron, and make
the water objectionable for many uses. Pipes lined with cement,
or pipes of tin, or of lead or iron lined with tin, if properly made,
do not appear to have an unfavorable effect upon the quality of the
water drawn through them.

Private Water Suppliei
There are in the State many small systems of works owned by

private corporations or individuals which are used to supply water
to small villages, or to small communities in the larger cities and
towns, and in many cases water is supplied in factories and mills for
use for various purposes which is available and is used by the
employees for drinking. Water is also sometimes supplied from a
mill to tenement houses in its neighborhood. While in many cases
persons and corporations having such private water supplies or
intending to introduce supplies of water into factories or dwellings
for drinking purposes have applied for advice as to the suitability
of the supply for drinking and other uses, there are evidently other
cases in which such supplies are used without any definite knowledge
as to the quality of the water. The use of a private water supply
of this kind which was found to be subject to gross pollution was
the evident cause of a severe epidemic of typhoid fever in the village
of Collinsville, in Dracut, in the latter part of the year. In this
case a woollen mill and several tenement houses were supplied with
water for drinking and other purposes from the canal which conveys
water from Beaver Brook to the mill. A case of typhoid fever
occurred in a house located close to the banks of the canal above the
mill early in October, and later, a second case in a house near the
brook; and an examination has shown that the water supply was
polluted by foecal matter from these cases. In October over 40 cases
more occurred among the operatives of the mill and the people liv-
ing in tenement houses near the mill. It was also found, in the
course of the investigation by the Board, that a privy used for the
convenience of the office in the mill was situated directly over
the canal, a few feet above the point from which the water supply
was drawn. A new water supply is now being secured.
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Systems of sewerage and of sewage disposal for the towns of Con-
cord and Stockbridge were completed near the end of the year, and
works have been provided for the purification of the sewage of the
towns of Clinton and Southbridge. The sewage of Clinton was
formerly discharged, in a crude state, into the south branch of the
Nashua River, and the sewage of a considerable portion of South-
bridge into the Quinebaug River below that town. The town of
Westborough has now provided an adequate area of suitable filters
for the purification of all of the sewage of the town, much of which
wr as formerly allowed to flow in an unpurified state into the Assabet
River. At the end of the year works for the purification of sewage
by intermittent filtration were in operation in 18 towns and cities of
the State, ranging in population from 600 to 35,000, and also in
many public institutions. Special attention has been paid during
the year to the operation of the various sewage-disposal works, and
many samples of sewage and effluent from the various works have
been collected and analyzed, and the character of the filtering mate-
rials has been determined by means of mechanical analyses. So far
as practicable, definite information as to the quantity of sewage
applied to the various filters and their method of operation has been
collected, with the assistance of the officials in charge of the various
works. It has been found that at some places much sewage is dis-
charged in an unpurified state into neighboring streams in the winter
and early spring, and frequently also in the summer months. As
already indicated, new works have been constructed at Westborough
which are adequate for the purification of all the sewage of the town,
and plans are being prepared for making very necessary changes and
enlargements in the sewage-disposal works at Gardner. The works
at Marlborough are inadequate for the purification of the sewage of
the city during much of the time, and at Brockton much crude sew-
age is discharged into the Salisbury Plain River, though the filtration
area is not apparently used to its full capacity. At Spencer, also,
sewage is allowed to overflow at times into the Seven Mile River,
though the filtration area is of ample capacity for the purification
of the sewage of the town at all times.

Sewage-disposal Systems.
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Examination of River,
The condition of the principal rivers of the State has been exam-

ined by means of chemical analyses of samples of their waters col-
lected from time to time during the year at various points. The
flow of streams during 1899, judging from therecord of the Sudbury
River, was much in excess of the normal during the first four months
of the year with the exception of February, but it was very much
less than the normal in all the remaining months of the year. On
account of the small rainfall and low flow of the streams, the effect
of pollution has been more noticeable than in the past two years.
A considerable improvement has been effected in the sanitary condi-
tion of some of the streams by the removal and purification of the
sewage which was discharged directly into them; and in many other
cases, where streams are highly polluted by sewage from a city or
town, provision is being made by the municipality for the removal
of the sewage from the stream and for its purification.

In the case of the Neponsct River, however, which is highly pol-
luted by waste liquors, resulting from various manufacturing proc-
esses, as well as by considerable quantities of sewage from factories
and mills along a considerable portion of the main stream and its
tributaries, the conditions have grown much worse in recent years,
and during the past summer and fall the river was exceedingly foul
throughout its entire length below East Walpole, and gave off a very
offensive odor, which was noticeable for a long distance from its
banks. Under the provisions of chapter 83 of the Resolves of 1895,
the State Board of Health investigated the sanitary condition of the
Neponset River and the extensive meadows through which it flows
in the middle portion of its course, and presented to the Legislature
of 1897 a report upon the condition of this stream and a plan by
which it can be improved; but thus far no action in the matter has
been taken. As stated in the report referred to, the condition of
this river and of the Great Meadows through which it flows is injuri-
ous to the public health, and the unhealthful conditions are increasing
in degree from year to year.

As already indicated, progress has been made in the removal of
sewage from the inland streams of the State, and several towns which
formerly discharged sewage directly into rivers in their neighbor-
hood have now provided adequate means for purifying the sewage
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effectually, so that it will not have an unfavorable effect upon the
condition of the stream into which the effluent is discharged. But
while in most towns the necessity of making proper and adequate
provision for the effectual purification of the sewage and for keep-
ing the streams free from pollution is appreciated, there are other
communities in which this necessity has not been recognized. In
October, 1898, the attention of the Board was called to the preva-
lence of much sickness in the village of Muttock, in Middleborough,
situated on the Nemasket River a shoi’t distance below the main por-
tion of the town. An examination showed that the sewage of a
large portion of the town was discharged directly into the Nemasket
River above the village referred to. Moreover, the river water
mingles with the water of the Taunton River a short distance below
Middleborough, and the latter stream is used as a direct source of
water supply for 1,200 people at the State Farm. On Dec. 1, 1898,
the State Board of Health addressed a communication to the board
of health and the selectmen of the town of Middleborough, indicating

’ O

a practical way of removing the conditions which endangered the
public health in that town. In this communication it was stated that
it was evident that malarial sickness had been increasing in the town
of Middleborough in recent years, and that there had been a great
increase during the year 1898, in which it appeared that there had
been as many as 30 cases of malaria within the town up to the first
of November. Half of these cases occurred in the little village of
Muttock, which, considering its small population, was a very severe
epidemic. The examinations of the Board showed that sewage was
discharged into the Nemasket River through two main sewers, the
outlets of both of which were above dams in the river, so that there
was no strong current to remove the sewage; and in one case, indeed,
the sewage was discharged into a long, sluggish ditch. The dis-
charge ot sewage in a crude state into the river does not appear to
have been contemplated by the town as a permanent method of sew-
age disposal in the beginning, but was a temporary expedient, which
has been continued in operation for as many as thirteen years in the
case of one sewer outlet and six years in the case of the other.

The Board advised the town to make an investigation without
delay, to determine the best available place for the disposal and
purification of the sewage ; and early in 1899 plans for a proper sys-
tem of sewerage and sewage disposal were submitted to this Board



1900.] SENATE —No. 4. 9

existence.

Miscellaneous,

for its approval, and the approval of the taking of certain lands for
sewage-disposal purposes under the provisions of chapter 124 of the
Acts of 1890 was also requested by the town authorities. The plan
was approved on June 14, 1899, but no further action has been taken
by the town, and the filthy and unhealthful conditions are still in

The regular periodical examinations of the water of the various
public water supplies and rivers have been continued through the
year, and such samples of water as were necessary from proposed
new sources of water supply have been analyzed. Samples of sew-
age and effluent from many of the sewage-disposal systems in the
State have also been analyzed to determine the efficiency of those
works. In connection with the investigation as to the action of
water upon pipes of lead and other metals, numerous samples of
water have been analyzed and experiments have been made by pass-
ing the waters of several water supplies through pipes of various
metals. The following is a list of the waters which have been exam-
ined chemically at the laboratory in the State House during the
year. A large proportion of the samples examined chemically have
also been examined microscopically, to determine the character of
the organic matter present therein.

From existing water supplies
From natural ponds, 422
From storage reservoirs, 802
From feeders of ponds and reservoirs, 212
From ground-water supplies, 646
From distributing reservoirs, ........47
From streams, 85
From miscellaneous sources,

........6
Special investigations of water supplies affected by tastes, odors, etc., 97

Total from existing water supplies, 2,216
In connection with investigations of new sources of water supply, . . 161
With reference to pollution of streams, 564
With reference to sewage purification, 493
From underdrains beneath sewers,' 24
In connection with investigations of epidemics, ...... 95
In connection with examinations of the effect of water on pipes,

.
. 420

Total, 4,006

Chemical and Microscopical Analyses.
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Investigations as to the purification of sewage and water have
been continued at the Lawrence Experiment Station during the
year. The investigations as to the purification of sewage have been
in the direction of securing satisfactory purification at more rapid
rates, and reducing the cost of construction and maintenance of
sewage-disposal works. The experiments upon the purification of
waste liquors from manufacturing establishments are being con-
tinued, and the results obtained have already been found of great
value. A summary of the investigations carried on at the station
during the year will be found in a subsequent portion of this report.

Purification of Sewage and Water.
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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 Health regarding 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

shall be compelled to bear the ex-
ir of experiments made for the pur-

or sewage : provided, that no person
peuse of such consultation or advice, c
poses of this act. All such authorities
are hereby required to give notice to s
premises, and to submit for its advice
schemes in relation to water supply an
and all petitions to the Legislature for

, corporations, firms and individuals
aid Board of their intentions in the
outlines of their proposed plans or
1 disposal of drainage and sewage ;

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 1899 the Board has 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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Official communications were made during the year under the pro-
visions of acts relating to water supply as follows :

Needham.Attleborough.
Blackstone. North Adams (Board of Health).

North Adams (N. L. Millard & Co.).
Northampton (Mt. Tom Sulphite Pulp

Brookline.
Cheshire,

Company).
Plymouth.
Provineetown
Randolph.

Dartmouth (Bay View).
Dartmouth (Salter’s Point).
Falmouth.
Framingham (State Camp Ground)
Granville.
Great Barrington.

Russell
Salem (two letters of advice)
Springfield.Harvard (Hildreth Bros,)

Holyoke. Stoughton.
Tyngsborough.
Ware.

Holyoke (American Thread Company),
Hyde Park.
Lawrence Warren
Lowell (three letters of advice). Wellesley.

Weston.Lowell (Lowell Bleachery and Dye
Works) West Springfield.

Wilmington.Medway (Poor Farm).
Milford (two letters of advice)

Official communications were a
general and special acts relating to
follows:

also made during the year under
) sewerage and sewage disposal as

North Adams.
Northampton.
Pittsfield.

Bridgewater (State Farm)
Easthampton.
Foxborough.
Foxborough (Massachusetts Hospital Somerville (three letters of advice).

Southbridge.for Dipsomaniacs and Inebriates)
Gardner. Stockbridge.

Wakefield.
Webster.

Haverhill
Hopedale (The Draper Company).
Longmeadow. Westborough
Ludlow, M estborough (Lyman and Industrial
Middleborough Schools)

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

Dracut. Uxbridge
New Bedford West Springfield.
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Replies were also made during the year in answer to applications
from the following authorities for advice relative to sources of ice
supply :

Holyoke. Springfield.
Ware.North Adams

Rules and regulations for the sanitary protection of sources of
water supply were made for the following authorities :

Cambridge Water Board. Metropolitan Water Board.

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

Attleborough. An application was received from the water
commissioners of Attleborough, Dec. 19, 1898, requesting from the
Board such recommendations as it could make, as the result of the
studies which have been made during the past year, with a view to
eliminating the iron from the public water supply of the town. The
Board replied to this request as follows :

Jan. 24, 1899.

Since receiving your application for advice as to some method by which
the rusty appearance of the water in the distributing system of the town of
Attleborough might be remedied, the Board has caused an investigation to
be made, to determine the condition of the water and the cause of the
presence of iron therein, and, if possible, to discover some suitable method
of preventing trouble from this cause. In the course of these investiga-
tions several experiments have been made, with the assistance of your
Board, upon various methods of treating water.

Analyses of water supplied to the town of Attleborough from the well
near Seven Mile River have been made regularly by this Board about once
each month since the well was completed, and the results show' that the
quality remains about the same as in the beginning. The w'ater is clear,
nearly colorless and almost always odorless. It is also soft and contains
but little organic matter, and as drawn from the well it is of excellent
quality for drinking and other domestic uses.

It has been found, however, that the water in the pipes in various parts
of the system contains an excessive amount of iron; and, since the quan-
tity of iron present in the water of the w'ell has always been insignificant,

Water Supply.
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so far as is shown by the chemical analyses, it is evident that the water
takes up iron from the pipes in its passage through them.

Further examination of the water of the well has shown that it contains
carbonic acid gas in large quantity and a considerable quantity of dissolved
oxygen. Our investigations of this and other water supplies and experi-
ments conducted in the laboratory have shown that some waters in which
these substances are present will attack the metal of pipes through which
the water is conveyed, and it is probable that the corrosive action of the
Attleborough water upon the pipes through which it is conveyed is caused
by the presence of one or both of these substances. Various means of
preventing the water from attacking the pipes have been tried, one of
which was to remove the carbonic acid gas by aeration; but the quantity
of oxygen that remained in the water was such as to cause the water to
attack the pipes, and, while the quantity of iron that would be taken from
the pipes in this way might be smaller than under the present conditions,
the water would nevertheless be liable to continue to be objectionable for
many purposes.

The effect of adding lime to the water has also been tried, but our in-
vestigations have not been carried far enough to determine definitely what
results can be obtained in this way. The only recommendation that the
Board can make at the present time is that the investigation be continued,
since the water is of excellent quality for domestic uses and would not he
objectionable in any way were it not for the presence of iron in excessive
quantity in the distributing system.

Careful records of the temperature of the water in the well and in Orr’s.
Pond, as well as in various parts of the distributing system, have been fur-
nished by you, and several observations have been made by the Board.
The results of these investigations indicate that some of the water entering
the well probably comes from the rainfall percolating through the ground
in its vicinity, and that other portions probably come by filtration from
Seven Mile River, and still other portions from Orr’s Pond.

It is possible that further investigations might show the source from
which comes the carbonic acid which enters the well, and it may be practi-
cable to neutralize its influence without affecting unfavorably the quality
of the water of the well. In continuing the investigation, it appears to be
of much importance to examine the condition of the water in the ground
about the well; and it is suggested that, as the next step in the investiga-
tion, you cause test wells to be driven in the region about the well, in order
to make it practicable to examine the water and determine if possible the
source from which the carbonic acid gas comes, and whether its entrance
into the well can be prevented or its effect neutralized in any way. The
Board will continue to co-operate with you in these investigations, and will
make all necessary analyses and will give you further advice in the matter
when the results of further investigations are available.
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Blackstone. An application was received from the water supply
committee of Blackstone, Nov. 18, 1899, for the advice of the Board
relative to a proposed water supply for that town. The Board re-
plied to this application as follows :

Jan. 5, 1900.

The State Board of Health received from you, on Nov. 18, 1899, an
application for advice with reference to a proposed water supply for the
town of Blackstone, in which you refer to Ironstone Pond, Fox Brook and
Emerson Brook as possible sources of supply. The Board has caused the
sources referred to to be examined by one of its engineers, and samples of
the water of these and other sources to be analyzed. Two of the sources
referred to by you, Ironstone Pond and Emerson Brook, were examined
by the Board in 1893, at the request of a number of citizens of Blackstone
who proposed to form a water company at that time, and a copy of the
advice of the Board with reference to the sources proposed at that time is
enclosed herewith. (See Senate Document 4, 1895.) The recent exami-
nations of the Ironstone Pond and Emerson Brook sources tend to confirm
the opinion expressed in 1893 ; and, excepting the examinations made by
the Board, it does not appear that any more thorough investigations of
these sources have been made since the time of the previous application.
It is not likely that it will be practicable for the town, except at large
expense, to make such improvements at either source as to make it capable
of furnishing a water of satisfactory quality for the town of Blackstone.

Fox Brook, the remaining source mentioned by you, at the point sug-
gested for the location of a reservoir, has a water-shed of 4.25 square miles,
which contains a population of about 62 persons per square mile. Analy-
ses of the water of Fox Brook show that it is highly colored, and contains
a large quantity of organic matter. Considering all the circumstances, this
source is not, in the opinion of the Board, a satisfactory one from which
to attempt to secure a water supply for Blackstone.

A good ground-water supply would be more satisfactory than either of
the sources suggested. In the vicinity of a brook flowing from Ironstone
Pond to the Blackstone River there are large areas of land where the soil
apparently consists of coarse and porous material, which absorbs a large
proportion of the water falling upon it. Much spring water discharges
from this territory into the stream at various points before it reaches the
Blackstone River, and you have called attention to these springs and re-
quested advice as to the feasibility of obtaining a supply for Blackstone
in this region. Analyses of samples of water from two of the springs in
this region show that it is soft, colorless, and otherwise of excellent qual-
ity for the purposes of a public water supply; and, judging from the
quantity flowing in the early part of December, 1899, there is a prospect
of obtaining an ample supply of water for Blackstone in this region, if the
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porous material is deep over a considerable area. This source has the
advantage of being quite near the thickly settled portion of the village of
Millville, though not near enough so that the quality of the water is likely
to be injured by the growth of population in this village.

Considering the circumstances, the Board would advise that an investi-
gation be made by the town in the vicinity of the springs by means of test
wells to determine the depth and extent of porous soil; and if, upon
examination, favorable conditions are found, it is desirable that you cause
a pumping test to be made by pumping continuously from a group of wells
in this locality at a rate as great as would be necessary for the supply of
the town of Blackstone. The Board will co-operate with you in further
investigations by making such analyses of water as may be necessary, and
will give you further advice in the matter when you have the results of
additional investigations to present.

Brookline. An application was received from the selectmen and
water board of Brookline, Dec. 7, 1899, for the advice of the State
Board of Health with reference to enlarging the yield of its present
sources of water supply. The Board replied to this application as
follows:

Jan. 5, 1900.

The State Board of Health received from you, on Dec. 7, 1899, an appli-
cation for advice with reference to an additional water supply for the town,
in which you state :

The present capacity of the force mains and pumps is 5,000,000 gallons in twenty-
four hours. The system of driven wells and the filtering gallery will furnish
the above amount of water except during the lowest stages of the river, when it is
proposed to pump water from the river on to the meadows in which the wells are
driven, if this can be done without injuring the quality of the water.

The town now owns land enough, in addition to the laud on which the wells
and filtering galleries are located, to yield from 3,000,000 to 5,000,000 gallons per
day, and the system of driven wells can be easily extended if found desirable or
necessary to convey the additional water to the pumps. The cost of this extension
will be small. . . .

The Board has carefully considered the proposed plan and the results of
analyses of the water of Charles River and of the present wells and filter-
gallery, and has caused an examination to be made by its engineer of the
location and surroundings of your present works.

The water obtained from your present works is of excellent appearance,
being clear, nearly colorless, and otherwise of good quality, and since a
covered reservoir has been provided the quality does not deteriorate in the
distributing system. Much of the land in the region about the wells is
subject to inundation at times of high water in the river, and is uninhabited ;
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and the town controls so large an area of land that it will be able to pre-
vent serious danger of injury to the quality of its water supply that might
result from the growth of population in this region, for many years.

The character of the soil over much of the area controlled by the town
appears, from such examinations as have been made, to be similar to that
in which the present wells are located ; and it will be practicable to enlarge
the tubular well system by extending it through the favorable portions of
these lands, and thus increase considerably the yield of the works by
drawing a larger proportion of the water stored in the ground, and increas-
ing the area from which water will How toward the present wells.

The main feature of the plan for increasing the yield of the works is to
pump water from the river upon the meadows in which the wells are
located, and the plan involves extending the tubular well system, if neces-
sary or desirable. The water now drawn from the system of tubular wells
between the two positions of the river, south-west of the pumping station,
is derived from a gravel stratum found at a depth of from 30 to 95 feet
beneath the surface. The water is probably supplied partly by the rainfall
upon the ground in the region about the wells and partly by filtration from
the river, especially at times of high water, and when the land in which the
wells are situated is inundated. Much of the flat land in the region of the
wells is covered with loam or peat to only a small depth, and beneath this
material the soil encountered in sinking the present wells was found to be
composed of sand down to the gravel stratum from which the water is
drawn. If water should be pumped upon the surface of the ground about
the wells in its present state, it is probable, judging from the experience
with the present wells at times of high water in the river, that a consider-
able portion of it would sink into the ground; but the water in passing
through the peat would be liable to take up organic matter and iron, and,
if this method of increasing the supply should be used frequently or regu-
larly, it might injure the quality of the water of the wells.

As already indicated, the depth of peat is not great over a large portion
of the area, and it is probably feasible to remove all the peat and organic
matter from large areas of the flat lands at small expense. If river water
should be applied to areas prepared in this way intermittently, and only in
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Considering all the circumstances, the Board is of the opinion that the
proposed plan of securing an additional water supply has such advantages
that it should be given a thorough trial, since it is likely that by develop-
ing this plan in the manner suggested a large additional supply of very good
water can be obtained at a smaller cost to the town than from any other
source.

The Board will, if you so request, give you further advice in this matter
when plans for further works have been prepared.

Cheshire. An application was received from the Cheshire Water
Company, Aug. 9, 1899, for the advice of the Board with reference
to the propriety of taking Kitchen Brook in that town as an addi-
tional source of water supply. The Board replied to this applica-
tion as follows :

Sept. 8, 1899.

The State Board of Health has considered your application for advice
with reference to the use of Kitchen Brook in the town of Cheshire as a
source of public water supply for that town, and has caused the water-shed
to be examined by its engineer, and samples of the water to be analyzed.
The results of these and the previous examinations indicate that the water
of this stream is quite soft, colorless and otherwise of good quality for the
purposes of a public water supply; and, so far as can be judged from the
information available, the flow of the stream is sufficient to supply all of
the water that the town is likely to need, excepting possibly in the very
driest weather.

The water-shed of this stream contains a much smaller population than
that of ThunderBrook, your present source of supply ; and it appears that
there is but one occupied dwelling house upon the water-shed of this stream,
and this house is so situated that the danger of pollution of the stream from
this place can easily be prevented. The quality of the water of Kitchen
Brook is slightly better than that of Thunder Brook, judging from the
limited number of analyses of these waters that have thus far been made.

The Board is of the opinion that Kitchen Brook is an appropriate source
of additional water supply for Cheshire.

Dartmouth (Salter’s Point). An application was received, July
12, 1897, from Alvin F. Waite and James T. Smith of Dartmouth,
for the advice of the Board relative to the proposed water supply
for Salter’s Point, a small summer settlement on the shore of Buz-
zard’s Bay in that town. The Board replied to this application as
follows:
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Auo. 4, 1899.

The State Board of Health received from you, in July, 1897, an appli-
cation for advice with reference to a proposed water supply for the sum-
mer settlement known as Salter’s Point in South Dartmouth, in which you
stated that experiments were being conducted with a view to obtaining
water from the ground in the valley of a small brook west of the village,
and requested the advice of the Board as to the use of water from the
proposed source for the supply of the village. Subsequently a well 20
feet in diameter and about 20 feet in depth was excavated in the vicinity
of the brook referred to; but it has not been practicable to obtain a sample
of the water until the present summer, when the water was first used for
the supply of the village.

The Board has caused the locality to be examined by one of its engi
neers, and a sample of the water to be analyzed.

The results of the analysis show that the water is quite hard, and there
are indications that it has been previously polluted by sewage ; but the
water was clear, colorless and odorless, and practically free from organic
matter, and an examination of the surroundings indicates that whatever
polluted water may find its way to the well must pass for a long distance
through the ground. Under the circumstances the well is, in the opinion
of the Board, a safe source from which to take water for the supply of the
village.

With regard to the quantity of water which this source will supply, it is
difficult to make a definite estimate, but it appears to be sufficient for the
present needs of the village.

Dartmouth (Bay View). An application was received, Oct. 6,
1898, from Franklyn Howland of New Bedford, for the opinion of
the Board with reference to the quality of the water of a well used
as a water supply for Bay View, a summer resort in Dartmouth.
To this application the Board replied as follows :

Aug. 4, 1899.

The State Board of Health has considered your application for advice
with reference to a water supply for the summer resort known as Bay
View, in the town of Dartmouth, and has caused the well used as a source
of supply and its surroundings to be examined by one of its engineers, and
samples of the water to be analyzed.

The analysis of a sample of water collected from the well in October,
1898, at a time when the well was not in use, showed that the water con-
tained a larger amount of organic matter than is found in a good ground
water, and it was also slightly turbid and colored, and had a noticeable
odor on heating. It was not practicable to obtain another sample during
1898; but in July of the present year, while the well was being used,
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another sample was collected, which was found to be clear, colorless and
odorless, and practically free from organic matter. The water of the latter
sample shows evidence of having been at some time polluted and subse-
quently well purified in its passage through the ground, and the indications
are that the water under present conditions is suitable for drinking and
other domestic uses; but a tight cover should be provided over the top of
the well, so that no surface water or water pumped from the well upon the
ground about it can enter it.

The quantity of water which this source would yield is likely to prove
too small for the supply of the inhabitants of Bay View in a very dry sea-
son ; and its location is such that, if other houses are built in the region
immediately about the well, and from which the well receives its supply,
the quality of the water may be injuriously affected.

Under the circumstances, since an additional supply is likely to be needed,
it would be best to select a source at such a distance from dwelling houses
that it is likely to be free from danger of sewage pollution.

Falmouth (the Falmouth Water Company). An application was
received, May 28, 1898, from the Falmouth Water Company, for
advice, under chapter 375 of the Acts of 1888, relative to a proposed
water supply for the town of Falmouth, and for the approval by the
Board, under chapter 66 of the Acts of 1898, of the use of the water
of Long Pond in Falmouth and of water taken from a system of
tubular wells situated between Long Pond and Grow’s Pond, as
sources of water supply for that town. The Board replied to this
application as follows ;

June 2, 1899.

The State Board of Health received from you, on May 28, 1898, an
application requesting the advice of the Board, under the provisions of
chapter 375 of the Acts of 1888, as to a proposed source of water supply
for the town of Falmouth, and requesting the approval of the Board, under
the provisions of chapter 66 of the Acts of 1898, of the use of the water of
Long Lake (or Pond) in Falmouth and the water taken from a system of
tubular wells located between Long Pond and Grew’s Pond, for the supply
of the town of Falmouth for domestic use.

Ihe application was accompanied by a description of tests which had
been made by you of ground in the vicinity of Grew’s Pond and the south-
eily end of Long Pond, and soon after the receipt of the application an
examination of the region was made by the engineer of the Board.

Additional wells were afterward put in, and, beginning on March 6,
1899, a pumping test was made by pumping from fifteen wells located on
the southerly shore of Long Pond and in the narrow strip of land separat-
ing Long Pond from Grew’s Pond. The test was continued for a period
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in for analysis.

Long Pond

of nearly six days, water being pumped at the rate of 250,000 gallons per
day, and during the test samples of water were collected by you and sent

Subsequently a diagram was received, showing the location of the wells
which it is proposed to use as sources of supply, and the location of the
pipe through which it is proposed to draw water from Long Pond.

The Board has carefully considered the application and plans submitted,
and the results of the analyses of samples of water from the wells and from

Samples of water collected from the fifteen wells referred to during the
pumping test in March, 1899, showed that the water was clear, colorless
and odorless, and that it was very soft and otherwise of excellent quality
for the purposes of a public water supply. The wells are located very close
to the pond, and on this account it is possible that the quality of the water
may deteriorate; but no material change took place during the pumping
test, and another sample collected in the latter part of May in the present
year gave no indications of a material change in the quality of the water.

With regard to the quantity of water obtainable from these wells a defi
nite estimate cannot be made, but the pumping test showed that water can
be drawnfrom the ground in this region with much freedom ; and, consider-
ing the character of the land about the ponds, the situation of the wells
and the character of the soil in which the wells are located, it seems prob-
able that an ample supply for the present needs of the town can be obtained
from these wells without the use of water from Long Pond.

Long Pond, as stated in a previous reply of the Board relative to this
source, is capable of supplying a much larger quantity of water than is
needed by the town of Falmouth, and the indications are that the water
would generally be of excellent quality for the purposes of a public water
supply; but it is possible that it may be subject, in common with many
ponds and reservoirs, at occasional periods to disagreeable taste and odor.

Under the circumstances, it will be best to use the water of the wells for
the supply of the town, unless the quality shall change greatly in the future
after continued use, of which the analyses at present give no indication.

The Board hereby approves the use of water from the tubular we
described in the application, and located on land between Long and Grew
ponds, as shown upon the plan entitled “ Falmouth Water Company’s
Pumping Station and Well System, Falmouth, Mass. Scale, 1 inch=2o
feet,” and the Board also approves the use of water drawn from Long
Pond, as shown upon the above-mentioned plan, for domestic use for a
water supply for the town of Falmouth, under the provisions of chapter
66 of the Acts of 1898.

Framingham (State camp ground). An application was received,
Sept. 9, 1899, from the medical director of the First Brigade Massa-
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chusetts Volunteer Militia, for the opinion of the Board with refer-
ence to the quality of the water supply of the camp at South
Framingham, and also as to the best method of improving the sani-
tary condition of the camp. The Board replied as follows :

Sept. 26, 1899.

In accordance with your request of Sept. 9, 1899, for advice with refer-
ence to the quality of the water used at the State camp ground at South
Framingham, and as to the best method of improving the sanitary condi-
tion of the camp ground, the State Board of Health has caused the locality
to be examined by one of its engineers, and samples of water from the
source used to supply the camp grounds to be analyzed.

The results of the analyses show that the water is soft, nearly colorless,
and does not contain an excessive amount of organic matter for a surface
water, and, if unpolluted by sewage, the source would be a suitable one
from which to take water for drinking and other uses at the camp ground;
but an examination of the water-shed shows the presence of several build-
ings not far from the shore of the pond, from which it is probable that
polluting matters, under present conditions, find their way at times into
the pond. It appears also that considerable numbers of people resort to
the pond for bathing in the summer season. Under these circumstances, the
pond cannot be considered a safe source from which to take water directly
for drinking, unless the pollution of the pond from the causes indicated
can be prevented. It is probably feasible to prevent the pollution of the
pond, but it might be more expensive to keep it free from pollution than
to secure a suitable supply in some other way.

There are indications that an ample supply of ground water could be
obtained by the construction of a well or filter-gallery near the shore of
the pond, where the soil is coarse and porous, so far as can be judged
from surface indications; and a good ground water supply would be more
satisfactory than a supply taken directly from the pond, even if the pollu-
tion were prevented.

It appears that the pipes of the Framingham Water Company are already
laid to the vicinity of the camp grounds, and, if a satisfactory arrangement
to supply the camp grounds can be made, it is probable that the best way
of obtaining a suitable water supply for the grounds would be to take
water from these works. If, however, it is deemed desirable to secure an
independent supply, the Board would advise investigations with a view to
obtaining a supply of water from the ground in the vicinity of Learned’s
Pond, your present source.

With regard to the sanitary condition of the camp, the investigations of
the Board show 7 that, if the vaults now in use receive sufficient care, and
if the contents are disinfected and removed at frequent intervals, the
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presence of these vaults need not be a nuisance or a menace to the health
of the camp. The drainage from the cook houses, however, which is at
present discharged upon the ground, creates a serious nuisance, and should
be disposed of in some more suitable manner. It does not appear to be
practicable to construct a sewer to convey this drainage to the Framing-
ham sewerage system, and it is, of course, essential to keep it out of the
small stream which flows near the camp; but the grounds are at such an
elevation above the valley of the brook that it appears to be practicable
to convey this drainage to some place in the valley of the brook, and
purify it upon land and allow the effluent to discharge into the brook.

The Board would advise that you have a plan made for a general system
of sewerage and sewage disposal for the camp, and when you have pre-
pared such a plan the Board will upon receipt of a request give you further
advice in this matter.

Granville. An application was received, June 8, 1899, from
Claude A. Magill and others, for the advice of the Board, with
reference to a source of water supply for domestic use in the village
of Granville. The Board replied to this application as follows :

July 7, 1899.

The State Board of Health received from you, on June 8, 1899, an

application for advice with reference to a proposed source of water supply
for the village of Granville, in which two sources are suggested, one being
Seymour Brook, the waters of which would be taken at a point a little over
a mile south-west of the village, and the other a brook near the northerly
side of the road from Granville to Granville Centre.

The Board has caused the water-sheds of both brooks to be examined
by one of its engineers, and samples of the water of each brook to be
analyzed.

The water of Seymour Brook is soft, but is highly colored and contains
a large’amount of organic matter, which wrould make it objectionable for
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water-shed of the stream, and some of the houses are close to a tributary
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of the brook. With these conditions, the source cannot be considered a
safe one from which to take water directly for drinking or other domestic
purposes.

The quantity of water needed for the supply of the village of Granville
is small, and the examinations made by the Board indicate that it may be
practicable to obtain a sufficient supply of good water by constructing a
reservoir upon the brook above the place where the pollution from the
houses referred to is likely to affect the quality of the water of the stream ;

and the Board would advise that you made further investigations, to de-
termine whether it is feasible to construct a reservoir upon the stream at
some place where a sufficient supply of water for the village can be ob-
tained and danger of the pollution of the water avoided.

The Board will, upon application, give you further advice in this matter
when you have the results of further investigations to present.

Great Barrington. An application was received, July 14,
1899, from the water commissioners of Great Barrington, for advice
with reference to the present sources of water supply of the town,
and as to the quality of the water of a spring which it was proposed
to divert into one of the present reservoirs. To this application the
Board replied as follows :

Oct. 5, 1899.

msidered your application for advice
3 of “water supply of the town of Great

The State Board of Health has c
with reference to the present source
Barrington and as to the quality of
proposed to divert water into one

the water of a spring from which it is
of your present reservoirs, and has

caused the present sources and the proposed new source to be examined
by its engineer, and samples of the water to be analyzed. The results of
these and of previous examinations show that the East Mountain reservoir,
the original source of supply of the town, furnishes a water that is quite
soft and otherwise of good quality for the purposes of a public water sup-
ply, and that the water is derived from a mountainous water-shed free
from population; but the quantity of water which this source is capable of
yielding in the drier portion of the year appears to be only a small portion
of the quantity required to supply the town ; and it also appears that,
even when the yield of this source is large, the quantity of water that can
be obtained from it is at present limited by the small carrying capacity of
the main leading to the town. To supply the remaining quantity of water
needed by the town, water is drawn from Green River south-west of the
village at two points, from one of which the water is pumped into the low-
service system and from the other to a reservoir in connection with the high-
service system. The water of Green River is nearly clear and colorless
under ordinary conditions, but it is much harder than the water of the East
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Mountain reservoir, and is turbid at times of high flow. The most serious
objection to the use of this stream, however, is the population on the water-
shed, by which the water is exposed to pollution by sewage ; and, under
the circumstances, the Green River must be considered an unsafe source
from wr hich to take water for drinking or other domestic purposes.

The spring indicated by you from which it is proposed to divert water
into the East Mountain reservoir would furnish a water of good quality ;

but the quantity of water which this spring is capable of supplying would
not materially increase the yield of the East Mountain reservoir ; and, even
if the whole flow of the brook into which the spring discharges should be
diverted at a point from which it could be discharged into the East Moun-
tainreservoir by gravity, and the pipe from thereservoir to the town should
be enlarged, the yield of the reservoir would probably still be so small
that in the drier portion of the year a
town would have to be furnished from

large portion of the supply of the
some other source.

In view of the circumstances, the Boa
construction of works for diverting the
you into the East Mountain reservoir; 1

ard does not at present advise the
water of the spring indicated by

but the Board believes it important
for the town to secure, as soon as practicable, some source of supply
which will be adequate to furnish a sufficient quantity of good water for
Great Barrington, in order that the use of water from Green River may be
discontinued. If a source can be secured at a sufficient elevation to sup-
ply the town by gravity, or at least to supply the low-service districts by
gravity, it is possible that the annual cost of the new works might not be
much greater than the cost of operating the present systems.

There appear to be sources in and near the town from which an adequate
supply of water can be obtained, among which are Roaring Brook, Long
Pond, Prospect Lake and Seekonk Brook; and the Board would advise the
town to make a careful examination, before any partial wr orks are built, of
all available sources in the neighborhood of the village, to determine the
probable cost of the construction and maintenance of works from such
sources, in order that it may be practicable to form an opinion as to which
source will be the most appropriate for the town to select. Such an in-
vestigation should be made under tiie direction of an engineer of experien
in matters relating to water supply.

The Board will assist you by making all necessary examinations of
samples of water, and will furnish you with such information as it may
have as to sources in the vicinity of the town that have been examined by
its engineer. When the results of further investigations are available, the
Board will, upon application, again advise you as to any plans for a future
water supply for the towm that you may wash to present.

Harvard (Hildreth Bros.). On March 9, 1899, an. application
was received from Hildreth Bros, of Harvard for advice as to the
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April 6, 1899.

The State Board of Health received from you, on March 9, 1899, an
application stating that, acting under the authority granted by the town,
you have laid pipes in the streets of the village of Harvard, and are sup-
plying several families in the village with water for drinking and house-
hold purposes, using water from a tubular well near your factory, your
original source of supply, but that recently you have begun the use of
water from a second well, known as well No. 2, and you desire advice as
to whether the water of this well is suitable for use as an auxiliary source
of water supply for the village.

The Board has caused an examination of well No. 2 and its surround-
ings to be made by one of its engineers, and a sample of water from the well
to be analyzed. The results of this analysis show that the water is free
from color and odor, and is in other respects of good quality for the pur-
poses of a public water supply, and that it is much less hard than the
water of well No. 1, your present source of supply.

It appears that the quantity of water that well No. 2 is capable of
furnishing is not sufficient for the requirements of the portion of the vil-
lage at present supplied. Nevertheless, the Board is of the opinion that
this well is, under the circumstances, a suitable auxiliary source of water
supply for the portion of the village of Harvard referred to; and, on
account of the fact that the water of this source is of better quality than
that of well No. 1, the Board would advise that it is desirable to use all
the water that this source will furnish, and to supply such further quantity
as may be required by drawing from well No. 1.

Holyoke. An application was received, Jan. 18, 1899, from
the water commissioners of Holyoke, for the advice of the State
Board of Health relative to a proposed high-service system of water
supply for the city. The Board replied to this application as
follows:

April 12, 1899.

The State Board of Health received from you, on Jan. 18, 1899, an
application for adi ice with reference to a proposed high-service system of
water supply for the cityr of Holyoke, and subsequently plans and a report
by your engineer were received, showing the location of the proposed
sources of supply, and describing the proposed system of works.

The plan is, in brief, to construct a storage reservoir on Tatro Brook,
one of the tributaries of Ashley Pond, which flows from the mountainous
region on the westerly side of the pond, and to use the water of this reser-

quality of the water of a well used as an auxiliary source of supply
for the village. The Board replied to this application as follows :
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voir for the supply of the higher portions of Holyoke which are in need of
a supply of water under a greater pressure than is furnished by the present
works. The total population in the district which would probably be sup-
plied from a high-service system is at the present time probably not far
from 6,000.

According to the plans submitted, the proposed high-service reservoir
on Tatro Brook will have an area of about 65 acres and will contain about
300.000,000 gallons. The water-shed, which has an area of about 400
acres, contains no dwelling houses or cultivated land, and it is understood
that nearly all of it is already owned by the city of Holyoke. The plana
also show that it is feasible to increase the drainage area of the proposed
reservoir on Tatro Brook to about 650 acres by diverting into it the water
of Dibble Brook, which flows near by at a higher level.

The Board has carefully considered the proposed plans and has caused
the proposed sources of supply to be examined by its engineer, and sam-
ples of water collected from Tatro and Dibble brooks to be analyzed.
Analyses of the water of Tatro Brook, upon which it is proposed to con-
struct the storage reservoir, show that the water has but little color, and

small amount of organic matter, and
quality for the purposes of a public
)f the water will be satisfactory when
depend largely upon the care taken

contains in the winter months only a

that it is in other respects of good
water supply. Whether the quality <
stored in the proposed reservoir, will
in the construction of the reservoir,
vides for cleaning the bottom of the

If the plan submitted, which pro-
reservoir, is carried out completely.

and all the vegetable matter, soil and other material containing organic
matter is removed, and if all areas of swampy land within the water-shed
are thoroughly drained, so that the water falling upon the ground will flow
quickly into the reservoir, the source will probably furnish a water of good
quality, which will be nearly colorless, and seldom if ever have an unpleasant
taste or odor.

The water of Dibble Brook has a high color and contains a large amount
of organic matter, and is of poor quality as compared with the water of
Tatro Brook. The poor quality of the water of Dibble Brook is due to the
presence of a large swamp in the central portion of the water-shed, through
which practically all of the water which now flows past the point at which
the brook can be diverted into the proposed Tatro reservoir has to pass.
It may be feasible, by constructing drains along the borders of this swamp
on each side, to intercept the water flowing from the higher portions of the
water-shed, and at the same time to drain the swamp thoroughly and pre-
vent the water from standing thereon, and thus to improve greatly the

a great improvement shall be made
ant that the water of Dibble Brook
)ir. There would be a considerable

quality of the brook water; and, unless
in the quality of the water, it is impor
be kept out of the proposed new reserv
advantage in improving the quality of the water of thisbrook, even if it is
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not to be used as an auxiliary supply to the proposed high-service reser-
voir, because it is, under present conditions, an important feeder of Ashley
Pond.

The quantity of water which the proposed source of supply will yield
without the addition of water from Dibble Brook will probably be sufficient
for a population about twice as great as is found in the proposed high-ser-
vice district of Holyoke at the present time; and, if it is found to be
feasible to improve the water-shed of Dibble Brook so as to obtain a water
of satisfactory quality therefrom, a considerably larger population can be
supplied from these sources

There appear to be no means of estimating at all definitely at the present
time the probable future increase in population in the proposed high-service
district, and consequently it is not practicable to predict definitely for how
long a time the proposed high-service works will be capable of supplying
that district; but from the investigations which have been made it seems
probable that the proposed high-service sources will be sufficient for the
supply of the high-service district for about as long a time in the future
as the sources now used, with their present development, will be adequate
for the supply of the low-service district; and, while it is not practicable
to determine at the present time the best method of increasing the supply
for either district when a further supply shall become necessary, it may
be said that it is evident from these investigations that a sufficient supply
for many years in the future for both the low and high service districts can
be obtained by further development of the Manhan River source in con-
nection with the present works and the proposed high-service reservoir.

In view of all the circumstances, the Board is of the opinion that the
plan providing for a reservoir on Tatro Brook is an appropriate one for
supplying the higher portions of Holyoke, which are either already in need
of a supply under greater pressure than is now furnished from the low-
service works, or seem likely to require such a supply before many years.

Holyoke (American Thread Company). An application was re-
ceived, May 27, 1899, from the American Thread Company of
Holyoke, for the advice of the Board relative to the quality of the
water of wells on the premises of the company. The Board replied
to this application as follows :

Ji ly 7, 1899.

In response to your application for advice with reference to the quality
of the drinking water used at the Merrick Thread Company’s mill No. 1 in
Holyoke, the Board has caused the source and its surroundings to be
examined by one of its engineers, and a sample of the water to be
analyzed.
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The sources of the drinking-water supply of the company are two tubular
wells, located in the mill yard, about 150 feet from the canal and 50 feet
from a tail-race which leads to a canal at a lower level. There is evidence
that much of the water entering the wells comes by filtration through the
ground either from the canal or from the tail-race, and the water, both of
the canal and tail-race, is highly polluted by sewage.

The results of an analysis of a sample of water from the wells show that
it has been polluted by sewage and not well purified in its passage through
the ground to the wells.

Under the circumstances, the Board is of the opinion that the water of
these wells is liable to be injurious to the health of those who may use it
for drinking, and would advise that the further use of water from these
wells for drinking purposes be prevented.

Hyde Park. A communication was received from the Board of
Health of Hyde Park, Sept. 1, 1899, requesting information rela-
tive to “the condition of the Hyde Park water supply, so far as it
may affect,the health of the consumers in the town.” The Board
replied to this application as follows :

Nov. 3, 189£

The State Board of Health has considered your application for informa-
tion with regard to the condition of the Hyde Park water supply, so far as
it may affect the health of the consumers in the town, and has carefully
examined the results of chemical analyses of the water covering a period
of several years, and has recently caused samples of water drawn directly
from the wells which furnish the supply, and from faucets in various parts
of the town, to be analyzed.

The source from which the Hyde Park Water Company takes its sup-
ply is the ground near the Neponset River, from which water is drawn by
means of tubular wells.

Comparing the results of a long series of analyses of samples of water
collected from the -wells with a similar series of analyses of samples of water
from the river, it appears that the changes which take place in the mineral
constituents of the water correspond in a large degree with the changes
that take place in the quantity of these substances in the water of the
Neponset River, indicating that a large proportion of the water of the
wells is derived from the river by filtration through the ground.

The Neponset River receives large quantities of sewage from tanneries
and paper mills, and certain chemicals present in the sewage of the tan-
neries impart a distinct odor to the river water. In the recent examina-
tions of water from the wells at the pumping station and from faucets in
Hyde Park the odor imparted to the river water by the chemicals referred
to has been detected.
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The Neponset River is a highly polluted stream, and the safety of the
water of the wells for drinking purposes depends upon the efficiency of
the purification of the river water which finds its way into them by perco-
lation through the ground. An examination of the analyses of the water
supplied to the town from the wells for a period of many 3T ears shows that
its quality has very greatly deteriorated, and that at the present time the
quantity of organic matter present is much larger than is found in a good
ground water, indicating that the water filtering from the river is imper
fectly purified.

From the examinations made by the Board, it appears probable that the
water of some of the wells is of very much poorer quality than that of
others, and that the deterioration in the quality of the water is caused by
the mingling of the very imperfectly purified water from some of the wells
with the water of other wells which is much more thoroughly purified in its
passage through the ground.

In view of these conditions, the water, as at present supplied to Hyde
Park, must be regarded as unsafe for drinking.

It is probable that, by a careful examination of all of the wells and by
discontinuing the use of those which furnish water of suspicious quality,
the quality of the water of the remaining wells would be such that it
might be used with safety, at least for a time ; but, in order to make it
practicable to do this, it will probably be necessary to secure an additional
supply of water from some other source, and a sufficient additional supply
should be secured to make it unnecessary to use the water of the wells
until all those wells which are liable to furnish water of poor quality have
been cut off from the works.

Lawrence. A communication was received from the Lawrence
water board, Jan. 18, 1899, requesting the State Board of Health to
furnish them “ a report of the state and quality of the water delivered
to the citizens during the past four weeks.” To this request the
Board replied as follows :

Feb. 2, 1899.

In response to your request of January 18, the Board presents the fol-
lowing result of its examinations of the Lawrence water since Decem-
ber 1 :

From the Ist of December to the 10th the water was of ordinary winter
quality. From the 11th through the month to the 3d of January the
chemical examinations show no marked change in the water; but the
bacteriological examinations show an increased number of bacteria, which
reached its height about the 24th of December and gradually decreased to
the normal condition on January 3, since which time the number has varied
little from the usual condition in winter.
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In the judgment of the Board, the filter is now efficient!}7 purifying the
water, and, whatever effect the increased number of bacteria may have
had, the condition which now exists is one in which the water may be
safely used for domestic purposes.

Lowell. The State Board of Health, having made an examina-
tion of the water supply of Lowell with reference to its action upon
lead service pipes, and having found that lead was present often in
dangerous quantities in the water drawn through such pipes, sent
the following communication to the mayor, the water board and the
board of health of Lowell;

The State Board of Health has recently made investigations in the city
of Lowell with reference to the action of the water of the public water sup-
plies of the city upon the service pipes through which the water is supplied
to consumers, a large proportion of which, it appears, is of lead.

In the course of these investigations many samples of water have been
collected from lead service pipes in various parts of the city, and the
results of the analyses have shown the presence of lead in all cases where
the water has been drawn through pipes of that metal, and in many cases
the quantity of lead present has been found to be dangerously large.

In connection with this investigation, information has been collected
from about one-fifth of the physicians in the city, who report about 40
cases of lead poisoning, some of which are of very serious character, all of
which have occurred within the last five years, or since the introduction
of well water. Wherever practicable, samples of drinking water supplied
from the house faucets in the houses of persons suffering from lead poison-
ing have been collected and analyzed, and the results in all cases have
shown the presence of lead, generally in large quantities.

The ground waters in the State which take lead from pipes are found to
contain an excess of carbonic acid, and the waters from the Cook and
Hydraulic wells are found to contain more carbonic acid than any other
water supply in the State. The water from the Boulevard wells contains
less carbonic acid than that from the Cook and Hydraulic wells, and some-
what less than the water in other places where lead poisoning has become
serious.

At the time of the examinations a part of the city was supplied with
water from the Cook wells mixed with a small amount of water from the
Hydraulic wells and the remainder with water from the Boulevard wells.
Both waters attack the pipes, and sickness is found in houses supplied from
all the sources, though the water of the Cook and Hydraulic wells appears
to take up a larger quantity of lead from the pipes than the water of the
Boulevard wells. The investigations made by the Board are not complete,

June 29, 1899.
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but they have been .carried far enough to show definitely that great injury
is being done to the health of a large number of people in the city of
Lowell by the use of water for drinking and for cooking which is drawn
through lead pipe

By boiling the water the lead is not driven off, but may be concentrated,
so that the use of boiled water in making tea, coffee, etc., and in cooking
may result in as serious injury as the use of the water directly for drink-
ing. If the water is allowed to run freely before using, the quantity of
lead taken up will be less than when the water is allowed to stand in the
pipe for a considerable time; but even when allowed to run freely it may
contain a sufficiently large quantity of lead to produce serious injury, and
the only way in which safety can be insured is by removing all lead service
pipe which conveys water used for drinking or for cooking, and replacing
it with a pipe which will not be attacked by the water, or, if attacked, will
not be liable to injure the health of those who use the wr ater.

The other examinations of these waters drawn through galvanized-iron
pipe show the presence of large quantities of zinc, so that the coating of
zinc is not likely to protect the pipe for any considerable length of time.
The indications are that if pipes of plain wrought iron should be laid, while
no injury would be done to the health of people using the water, large
quantities of iron might be dissolved from the pipes, rendering the water
unsatisfactory. Pipes made of tin, or of lead lined with tin, could be used
with safety for service pipes, and pipes of iron lined with cement, where
the work was thoroughly done, would also be satisfactory.

Additional investigations having been made at Lowell by the
State Board of Health with reference to the effect of the public
water supply upon the lead service pipes, and of the effect of its use
upon the health of the citizens of Lowell, another communication
was addressed to the mayor, the water board and the board of health
of Lowell as follows :

Sept. 25, 1899.

Since June, when the State Board of Health notified you of the danger
to the citizens of Lowmll from using the public water supply drawn through
lead pipes, the Board has been informed by physicians in Lowell of 33 new
cases of lead poisoning, some of which are very serious.

It now appears, from the reports of these physicians, who comprise
but one-fourth of the whole number of physicians practising in Lowell,
that in their practice there have occurred since the first of January, 1899,
the following severe cases of lead poisoning, namely: 9 cases of partial
paralysis of the legs, 10 cases of partial paralysis of the hands and wrists
and 26 cases of lead colic, besides many eases of the milder effects of lead
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poisoning, which were arrested by treatment and discontinuing the use of
city water.

Further examinations for lead in the water upon the south side of the
river show very dangerous- quantities existing in the water running through
the pipes when in ordinary daily use. These quantities of lead average
much higher than those found last year, indicating an increased action of
the water upon the pipes from year to year.

As before, the water of the Cook and Hydraulic wells has a more rapid
action upon the lead than the water from the Boulevard wells. The amount
of lead found in water from the Cook and Hydraulic wells when drawn in
houses supplied by lead pipe during the hours of ordinary daily use, during
the past five months, has averaged 0.41 of an ounce of lead in 100,000
ounces of water, or one-quarter of a grain per gallon, which is eight times
as much as we regard a dangerous quantity; and, in the opinion of the
Board, the health of a large portion of the people of Lowell is seriously
endangered by using, for drinking and cooking, water from the Cook and
Hydraulic wells drawn through lead pipe. Nowhere else in the State do
we find a public water supply acting so rapidly upon lead pipe and with
such pernicious results ; and we advise that measures be taken without
further delay to prevent the continued use for drinking and cooking of this
water drawn through lead pipe.

Water from the Boulevard wells dissolves lead much less rapidly than
water from the Cook and Hydraulic wells ; in fact, the examinations for
lead in water in Centralville, where none but Boulevard well water enters
the pipes, indicate an amount, when running in ordinary daily use, so small
that we should not regard it as a menace to the public health, and we have
learned of but one case of lead poisoning in Centralville.

On the south side of the river, 6 cases of lead poisoning were found,
where the water, at the time of examination, was Boulevard well water,
and some of this water contained dangerous quantities of lead; but it is
probable that at other hours of the day or night these pipes receive Cook
well water, which may so affect the lead that the Boulevard well water,
when it passes through, takes up more lead than it would if the pipes were
exposed to its action alone.

Water from the Boulevard wells, after standing in lead pipes over night,
contains dangerous quantities of lead, and all such water should be wasted
before drawing water for cooking, and water for cooking should not be
drawn at any time from the lead hot-water pipes. With these precautions
carried into practice, the Boulevard well water can at present be used with-
out danger from lead poisoning with the ordinary length of service pipe;
and this water is as good in other respects as that from the Cook and
Hvdraulic wells.

To guard against lead poisoning to an appalling extent in the city of
Lowell two courses appear to be at hand, one is to remove all lead ser-
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vice pipes through whichwater from the Cook and Hydraulic wells is drawn
for drinking or cooking, and the other is to cease using the Cook and
Hydraulic well water aud extend the Boulevard well system to supply the
whole city. The public health requires that one or the other remedy be
applied as soon as possible.

Lowell. An application was received, Nov. 24, 1899, from the
water board of Lowell, for the advice of the State Board of Health
relative to certain sources of water supply. The Board replied to
this application as follows :

Dec. 29, 1899.

The State Board of Health received from you, on November 24, an
application for its assistance in the examination of sources of water supply
of Lowell, in which you refer to Beaver Brook, Forge Pond aud other
sources ; and the Board has caused an examination of the sources of sup-
ply referred to and others in the vicinity of Lowell to be made, and has
caused samples of the water to be analyzed.

The results of a recent analysis of the water of Forge Pond and of an
analysis made several years ago indicate that the water is quite variable
in character. There are large swamps within the water-shed, and in its
usual condition the water is probably quite highly colored and contains a
large quantity of organic matter. The analyses also indicate that the
water receives considerable pollution from the villages and houses within
the water-shed. Under the circumstances, it is doubtful whether it is
practicable to effect a sufficient improvement in the water-shed of this
source to make it possible to obtain from it a water of satisfactory quality
for the supply of Lowell. Moreover, it is very doubtful whether suitable
storage reservoirs of sufficient capacity can be provided within the water-
shed to make it practicable for the city to obtain its supply from this source
for a reasonable time in the future. The cost of damages to water powers
along Stony Brook below the pond would increase the cost of a supply from
this source, and, considering all the circumstances, the Board does not
regard it as an appropriate one for the water supply of the city of Lowell.

Beaver Brook, above the village of Collinsville, drains an area of about
88 square miles, nearly all of which lies within the limits of the State of
New Hampshire. The water-shed contains the towns of Derry, London-
derry, Windham and Pelham, and portions of other towns in New Hamp-
shire. This source would furnish sufficient water for Lowell; but the water
is now polluted by sewage discharged directly into the streams or its tribu-
taries, and it would be impracticable for the city of Lowell to prevent the
pollution of this stream in New Hampshire. Under the circumstances,
Beaver Brook would not, in the opinion of the Board, be a suitable source
of water supply for the cit}7 .
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Among other sources in the neighborhood of Lowell an examination has
been made of the tributaries of Stony Brook below Forge Pond, to see
whether they are capable of furnishing a sufficient water supply for Lowell;
but it does not appear to be practicable to obtain a suitable supply of
water for the city from these sources.

Long Pond and Tyngs Pond could also be made to furnish good water
by removing existing sources of pollution, but both together would not fur-
nish enough water for the present needs of the city. Even by using the
tributaries of Stony Brook, in addition to Long and Tyngs ponds, it is not
likely that a sufficient quantity of water could be obtained for more than
the present needs of the city.

Aside from the sources referred to, there appear to be no other surface
waters within ten miles of the city of Lowell that are capable of furnishing
an adequate supply of suitable water for the city at a reasonable cost, with-
out purification.

The experience with the ground-water sources used for the supply of
Lowell shows that the water of the Boulevard wells dissolves lead much
less rapidly, when supplied through lead pipes, than water from the other
sources used for the supply of the city; and, where Boulevard water alone
is used, the quantity of lead taken up during the ordinary day use is so
small that it would not be regarded as a menace to the public health. The
Boulevard wells evidently receive a portion of their supply from the land
side, and the remaining portion, which is probably by far the larger one,
by filtration through the ground from
present north-westerly limit of the Be
similar character to the ground iu whi
it seems possible that a considerable :
to the Boulevard water can be obtaine
well system farther up stream through
of the river.

the river. The ground beyond the
lulevard system appears to be of a
ch the present wells are located, and
idditional quantity of water similar
d from the ground by extending the
this territory near the northerly side

n of the Board, either that the lead
sufficient supply of water which will
as little delay as practicable ; and the

It is highly important, in the opinh
pipes be promptly removed or that a
not attack lead pipes be secured with
location and arrangement of your w ■ks are such that a further supply
from the region in which the Boulevard wells are located could probably be
introduced in a shorter time and at less expense for the construction of
works than from any other source, and there would be no extra cost to the
city on account of damage to water power if more water should be taken
from this region. The Board would therefore advise that further and
sufficient tests be made beyond the upper end of the present Boulevard
system, to determine whether it is practicable to secure iu this region a

sufficient additional quantity of water to furnish the whole supply at present
required by Lowell, so that the use of water from the Cook and Hydraulic
wells may be avoided.
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The valley of Beaver Brook above Collinsville and south of the New
Hampshire State line is nearly uninhabited, and, judging from surface
indications, the soil in this region may be favorable to furnishing a large
quantity of water from the ground. If it is not feasible to obtain sufficient
water by extending the Boulevard wells, it may be practicable to obtain a
suitable additional supply in this territory above Collinsville, if further
tests shall show that the water is of suitable quality for domestic uses,
and that it is not likely to take up excessive quantities of lead from lead
pipes. If a suitable supply of water can be obtained in this region, the
water can be diverted into your present system -without special difficulty;
but the cost of works would probably be greater than the cost of a supply
from the vicinity of the Boulevard wells, and the city would be liable for
damages to the owners of mill privileges on the stream below for the diver-
sion of water.

The Board will assist you in the investigations by making the necessary
analyses of water, and will give you further advice in the matter if you so
request, when the results of the investigations are available. But if, upon
investigation, it is not found practicable to obtain a sufficient additional
supply either by extending the Boulevard wells or from wells in the valley

the Board would advise that, unless
from which it is practicable to obtain
subject of securing a suitable water

of Beaver Brook above Collinsville
you are aware of some other source
an adequate additional supply, the
supply for Lowell be committed to s
what can be done by filtering water
in the neighborhood.

some competent engineer, to determine
from one of the surface-water sources

Lowell (Lowell Bleachery and Dye Works). An application was
received from F. I. Walsh, agent of the Lowell Bleachery, request-
ing an examination of the water now used at the bleachery, with
reference to its use for drinking purposes. The Board replied to
this application as follows :

July 7, 1899.

In response to your application of March 18, 1899, for advice with
reference to the use of water of the Concord River after filtration through
mechanical filters for drinking in the Lowell Bleachery and Dye Works, the
State Board of Health has caused a careful investigation of the operation
of the filters to be made, and numerous samples of the water to be analyzed
chemically and baoterially.

The Concord River receives considerable direct pollution by sewage,
and the results of the investigations made by the Board show that on some
days a large percentage of the bacteria present in the river water was
removed by the filters, but on other days the number passing through was
a very large proportion of the bacteria in the river water, and included
kinds that show that the filtered water is at times dangerous to health;
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c

moreover, alum was found in all of the samples of filtered water analyzedchemically, and, taking all the conditions into consideration, the filtered
water from the filters in your works cannot, in the opinion of the Board,
he regarded as a safe water for drinking.

Medway
. The board ot health of Medway applied to the State

Board of Health, Dec. 4, 1899, for its advice with reference to the
quality of the water of a well used as a source of water supply for
the town poor farm, this water having been reported to have a dis-
agreeable taste and odor. The Be
follows :

>ard replied to this application as

Ja

The State Board of Health has cans
examined and a sample of the water
analysis indicate that the water is so
quantity of organic matter than is foi
are also indications that the water has
Nevertheless, if the water is properly

ised the well and surroundings to be
to be analyzed. The results of the
omewhat hard and contains a larger
mud in a good well water, and there

at some time been slightly polluted,
protected from pollution by matters

entering the well from the surface, it is probable that it could be used with
safety. The well does not appear to be capable of yielding a sufficient
supply of water in the drier part of th<
poor farm, and under the cireumstanc
supply of good water, sufficient for all }

be introduced from some suitable soure

year for the requirements of t
Board would advise that a

mrposes for which water is required,
e in the neighborhood.

Milford. Information having b
of Health, in the winter of 1896-
poisoning had occurred in Milford

sen received by the State Board
)7, that a serious case of lead

in a family where the public
water supply was used, the State Board of Health ordered an inves-
tigation to be made, and found that the water obtained from the house
where this patient lived “ contained lead sufficient in quantity to be
injurious to those who used the water for drinking.” The Board
therefore notified the board of health of Milford of this fact, on Jan.
21, 1897, in order that they might “take such action in the matter
as was found to be necessary.”

In the summer of 1899 the Board made further examinations of
water collected from lead service pipes from various parts of the
town, and communicated the results of the investigation to the board
of health of Milford, as follows : —-

July 7, 1891

In a communication to your board, in 1897, the State Board of Health
jailed attention to the danger of the use for drinking of the water of your
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public water supply drawn through lead pipes, and this Board has recently
made further investigations in the town of Milford with reference to the
action of the water of the public water supply upon the service pipes, most
of which, it appears, are of lead, through which the water is supplied to
consumers.

In the course of these investigations many samples of water have been
collected from lead service pipes in various parts of the town, and the
results of the analyses have shown the presence of lead in all cases where
the water has been drawn through pipes of that metal, and in many eases
the quantity of lead present has been found to be dangerously large.

In connection with this investigation, information has been collected
from about half the physicians of the city, who report about 30 cases of
lead poisoning in the towns of Milford and Hopedale, some of which are
of a very serious character. Wherever practicable, samples of drinking
water supplied from house faucets in the houses of persons suffering from
lead poisoning have been collected and analyzed, and the results in all
cases have shown the presence of lead, generally in large quantities.

The ground waters in the State which take lead from pipes are found to
contain an excess of carbonic acid; and the water of the Milford supply
has been found to contain an amount of carbonic acid that is only exceeded
in the wr ater supplies of three places in the State which have been investi-
gated withreference to their action on lead pipe. The investigations made
by the Board are not complete, but they have been carried far enough to
show definitely that the health of a large number of people in the towns
of Milford and Hopedale is being endangered by the use of water for
drinking and cooking which is drawn through lead pipes.

By boiling the water the lead is not driven off, but may be concentrated
so that the use of boiled water in making tea, coffee, etc., and in cooking,
may result in as serious injury as the use of the water directly for drink-
ing. If the water is allowed to run freely before using, the quantity of
lead taken up will be less than when the water is allowed to stand in the
pipe for a considerable time; but, even when allowed to run freely, it may
contain a sufficiently large quantity of lead to produce serious injury; and
the only way in which safety can be insured is by removing all lead pipe
which conveys water used for drinking or for cooking, and replacing it
with a pipe which will not be attacked by the water, or, if attacked, will
not be liable to injure the health of those using the water.

It has been found in the course of these investigations that water which
attacks lead pipe will also take up the zinc from a galvanized-iron pipe, so
that the coating is not likely to protect the galvanized-iron pipe for any
considerable length of time. The indications are, that, if pipes of plain
wrought iron should be laid, while no injury would be done to the health
of people using the water, large quantities of iron might be dissolved from
the pipes, rendering the water unsatisfactory. Bijms made of tin, or lead
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lined with a considerable thickness of tin, could be used with safety for
service pipes, and pipes of iron lined with cement, where the work was
thoroughly done, would also be satisfactory.

Milford. An application was received, Sept. 15, 1899, from the
Milford water board, asking the advice of the State Board of Health
relative to the use of a small pond near the present pumping station ;

and, later, additional advice was requested, with reference to pre-
venting lead poisoning caused by the use of Milford water drawn
through lead service pipes. The Board replied to these applications
as follows:

Jan. 5, 1900.

The question of the use of the small pond near the pumping station as
an additional source of water supply for Milford was considered by the
Board in response to an application by you in 1894, and a copy of the
advice of the Board with reference to the use of this source at that time is
enclosed herewith.

The recent examination that has been made by the Board does not show
that any change has taken place in the conditions affecting this pond; but
the quality of the water, as indicated by an analysis of a sample sent in
by you, is not as good as at the time of your previous application. The
water is likely to be very objectionable if supplied directly to the town, on
account of the presence of a large quantity of organic matter, and if applied
to the filters it may cause trouble in their operation, and even after filtra-
tion may not be satisfactory. Considering the small yield of this source
and the poor quality of the water, it is not desirable, in the opinion of the
Board, to attempt to use this water for the supply of the town. If it is
necessary to empty the basin near the pumping station, from which the
present supply of your filters is drawn, a larger quantity of water than
this pond would furnish can be obtained from the stream above the wells
by constructing a temporary dam if necessary.

The Board has caused the wells and filters from which the water supply
of Milford and Hopedale is drawn to be examined by its engineer, and
samples of the water of the wells and filters and of the Charles River to
be analyzed, and the quantity of carbonic acid, to which the action of
water upon lead pipe is chiefly due, to be determined.

As a result of these examinations, it is found that the water of Charles
River and of the filters contains so small an amount of carbonic acid that
these waters would not be likely to attack lead pipe to such a degree as
to cause lead poisoning. Analyses of the water of the three wells show
very different results. The water of well No. 1, which is nearest the
pumping station, was found to be of poor quality, on account of the pres-
ence of an excessive quantity of iron, and to contain a very large quantity
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of carbonic acid, which would undoubtedly cause it to take up large quan-
tities of lead in passing through lead pipes. The water of well No. 2 was
of better quality than that of No. 1, and contained about a quarter as
much carbonic acid as that of well No. 1 at the time the examinations were
made, but still a much larger quantity than the water of the river and the
filters. The water of well No. 3 (of similar quality to well No. 2) con-
tained considerably less carbonic acid than well No. 2, and generally not
very much more than the water of the filters. It is probable that the action
of the Milford water upon lead pipes is due very largely to the presence
of an excessive quantity of carbonic acid in the waters of wells Nos. 1
and 2.

If the use of water from wells Nos. 1 and 2 should be discontinued, and
the filtered water from the filter near well No. 2 should be diverted into
well No. 3, it is probable that, if the water of well No. 3 remained the
same as it was found to be by the recent analyses, the water supplied in
this way would not seriously attack lead pipes; but it is impossible to tell
whether the ground water which now filters into wells Nos. 1 and 2 would
not find its way into well No. 3, and carry enough carbonic acid into that
source to cause the water to take up large quantities of lead.

The Board is of the opinion that immediate action should be taken to
discontinue the use of water of wells No. 1 and No. 2, to turn water from both
filters into well No. 3 and supply the town from this well, and then see if
this water takes lead from the pipes.

As soon as the proposed change is made, the Board will make further
examinations as to the action of the water upon lead, and be prepared to
give advice as to future action.

Needham. An application was received from the water board of
Needham, May 4, 1899, for the advice of the Board, relative to an
additional water supply for the town to be taken from wells in the
neighborhood of its existing supply. The Board replied to this
application as follows :

June U, 1899.
The State Board of Health received from you, on May 4, 1899, an appli-

cation for advice with reference to proposed plans for increasing the water
supply of the town of Needham, in which you state that you propose to
construct another large well east of your present well, in the vicinity of
test wells Nos. 20 and 26, shown upon the plan submittedwith your appli-
cation. Subsequently, the results of tests of the ground by means of
tubular wells located in the region in which it is proposed to construct the
new well were submitted, showing the character of the soil and the approxi-
mate yield of the wells when pumping with a hand pump. You state also
that you propose to construct a storage basin upon Bird’s Hill Brook by
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means of a dam across the brook near the pumping station, as proposed in
your plan submitted last year.

The Board has considered the plans and information submitted, and has
caused the locality to be examined by its engineer, and samples of water
collected from time to time since your investigations were begun from
several of the test wells to be analyzed.

The results of the analyses of samples of water collected from these
wells in the latter part of 1898 indicated that the water of some of the
wells had been highly polluted, but subsequently completely purified in its
passage through the ground to the wells. Examinations of additional
samples of water from the wells in April and May of this year showed that
the previous pollution of the water was considerably less than at the time
the samples were collected last year, and that the quality of the water had
improved. The cause of the pollution of the water has not been definitely
determined, but it is apparently due to the presence for a long period of a
large piggery and a large amount of polluting matter upon higher land
east of the wells. It is understood that pollution from this source has been
to a large extent prevented, but it should be completely removed from the
neighborhood if water is taken for the supply of the town from the pro-

sent state is well purified and of good
from that of your present sources of
further, or deteriorate, when a large
ground, cannot be predicted with cer-

posed source. The water in its pre
quality, and is not greatly different
supply. Whether it will improve
quantity of water is drawn from tin
tainty; but the present indication are that, if the source of pollution
referred to is removed, the water will remain satisfactory for drinking and
other domestic uses.

The soil at the place where the test wells are located rse and
porous to a considerable depth below the surface of the ground, and water
could be drawn from the wells in large quantities with much freedom, and
the soil in the vicinity of the wells appears also to be very coarse and
porous; but observations upon the height of water in the test wells show
that the height of the ground water in their vicinity is already affected
somewhat by pumping from the present well, and the area of the water-
shed which will be tributary to both wells is small. Nevertheless, the
lowering of the ground water that would be caused by pumping from a

well at the place now proposed would probably make available a much
larger portion of the water stored in the ground than is made available by

the area of territory from which
ward the wells would probably be

s that are affected by pumping from

pumping from the present well, and
ground water is influenced to flow t(

extended considerably beyond the limit;
the present well. While the indication
present supply of water can be obtain
posed new well, and while the yield of

are that a large addition to your
id by the construction of the pro-
the wells might then be sufficient

for the present needs of the town in a very dry season, the yield is hardly
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likely, at the present rate of increase in the use of water in Needham, to
be sufficient for the supply of the town for any considerable time in the
future, and a supply from a new source is likely to be required.

An additionalsupply of water is, however, urgently needed at the present
time, and so far as is now known the most practicable way of obtaining
such a supply is to take water from the ground at the place proposed in
your application; and, under the circumstances, the Board is of the opinion
that it is advisable to construct works without delay for taking an addi-
tional supply of water from the ground in that vicinity. On account of
the very low rainfall in the months of April and May of the present year,
and the indications that the yield of your present works may become insuf-
ficient for the supply of the town considerably before the end of the pres-
ent year, it is probable that, if the construction of the proposed well should
be begun at the present time, the necessary pumping at the excavation
would still further reduce the yield of your present source, and the water
pumped from the excavation would not be suitable to supply to the town.
It appears to be feasible to connect some of the test wells already driven
near the site of the proposed well to a pump, and to pump water from
them through a temporary force main into your present well, and in this
way to obtain a large increase in your supply to meet the present emer-
gency ; but it is not desirable to employ a large force of men in construct-
ing a well near any of the test wells while the water is being used for the
supply of the town. Under the circumstances, the Board would advise
that you provide a pump and construct such temporary works as may be
necessary for pumping water from the present test wells and such addi-
tional wells as may be found desirable into your present well, and at the
same time cause samples of the water to be collected for analysis, to learn
what changes, if any, take place in its quality. If the water remains sat-
isfactory, the construction of a large well can be begun at such time as it
may be found desirable to do so, and much additional information will have
been obtained as to the probable yield of the works and the quality of the
water. The Board will cause the water to be examined at such times as
may be necessary or desirable, if you will collect the samples.

Regarding the plan of constructing a basin near the pumping station, the
Board is of the opinion that it is doubtful whether, even if a large propor-
tion of the water collected by the basin in the drier portion of the year
should enter the ground and reach the wells, a material increase would be
obtained in the yield of the wells; but it is understood that it is desired to
construct the basin in part for ornamental purposes, and, since it is not
likely that the presence of the proposed basin will affect the quality of the
water of the wells as now located, there appears to be no serious objection
to the carrying out of this portion of the plan. The basin would not be
a proper source from which to draw water directly for supplying the
town.



1900. SENATE —No. 4. 43

analyzed

North Adams (N. L. Millard & Co.). An application was
received, Dec. 19, 1898, from N
advice of the Board, relative to the
their factory for drinking purposes,
cation as follows :

L. Millard & Co., asking the
use of water of two wells beneath

The Board replied to this appli-

April 6, 1899

The State Board of Health has considered your application for advice
with reference to the use of water from two wells, situated beneath your
factory, for drinking purposes, and has caused the locality to be examined
by its engineer, and samples of the water to be analyzed. The results of
the analyses show that the water is clear, odorless and nearly colorless,
but that it is excessively hard, and has at some time been highly polluted
by sewage and subsequently well purified in its passage through the ground.
On account of the location of the wells, in a densely populated territory
not far from the river, there is much danger that the quality of the water
may further deteriorate.

In view of the circumstances, the Board is of the opinion that this water
is not fit for drinking, and would advise that you do not introduce the
water into the pipes through which water for drinking is supplied to the
operatives or employees of the factory.

North Adams. A communication was received from the board
of health of North Adams, Sept. 14, 1899, stating that, in conse-
quence of a scarcity of water in
necessary to take water from an
the city, from which water had
of health therefore requested the

the public supply, it might become
artesian well in the central part of
previously been used. The board
State Board to make an examina-

tion of this water, and give its opinion with reference to its use for
domestic purposes. The Board replied to this communication as
follows:

Nov. 3, 1899,

In response to your communication, requesting the advice of the Board
as to the quality of the water of the two deep tubular wells located near
the central part of the city of North Adams, from which a portion of the
water supply of the city is sometimes drawn, the Board has caused the
locality to be examined by its engineers, and a sample of the water to be

The results of this analysis, and ( several analyses made in previous
merally clear, colorless and odorless,
■veral times as hard as the water of
Broad brooks. It is also evident
,t some time been polluted by sew-

years, show that, while the water is ;
it is excessively hard, being usually
your present supply from Notch am
that the water entering the wells has
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age, though it has subsequently been well purified in its passage through
the ground.

The wells are located within the densely populated portion of the city,
and it is evident that much of the water which enters them percolates dowu
through the ground in their immediatevicinity. It also appears that there
has been complaint of the quality of the water, and that it is believed at
times to have injured the health of those who used it.

Considering the circumstances, the Board is of the opinion that these
wells are not suitable sources from which to take water for drinking, and
that their use for this purpose should be prevented.

The consumption of water in North Adams appears, from a limited num-
ber of observations, to be much greater than in any city of similar size in
the State, where records of the quantity of water used are kept, and it may
be practicable to materially reduce the consumption of water in the city.

It is evident that, with your present consumption of water, a further
supply is needed even in a year of ordinary rainfall; and the Board would
advise that provision be made without delay for furnishing a sufficient
supply of good water to the city, even in the driest seasons.

Northampton (the Mount Tom Sulphite Pulp Company). An
application was received, Aug. 23, 1899, from the Mount Tom Sul-
phite Pulp Company, for the advice of the Board relative to the
quality of the water of certain tubular wells on the premises of the
company. The Board replied to this application as follows :

Nov. 3, 189!

In response to your communicationof August 23, requesting the opinion
of the Board in regard to the quality of the water of tubular wells located
in the vicinity of the works of the Mt. Tom Sulphite Pulp Company, in
Northampton, the Board has caused the locality to be examined by one

its engineers and samples of the water to be analyzed
The analyses show that the water

nearly colorless and odorless ; but it
ganese in such a large quantity that
to those who might use the water for

is of good appearance, being clear,
has been found that it contains man-
it would be likely to prove injurious
drinking.

Considering the circumstances, the
water for drinking purposes.

Board does not advise the use of this

Plymouth. An application was received from the board of health
of Plymouth, June 21, 1899, for the opinion of the State Board of
Health relative to the quality of the water of the Plymouth, or Elder
Brewster, Spring, near the centre of that town. The Board replied
to this application as follows :
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July 7, 1899.

The State Board of Health received from you, on June 21, 1899, au
application requesting the advice of the Board as to the suitability of the
water of the Pilgrim, or Elder Brewster, Spring, so called, in the town of
Plymouth, for drinking purposes. It appears that the water of this spring
has for several years been supplied to a drinking fountain in the centre of
the town, where it is used for drinking by large numbers of people in the
warmer portion of the year.

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, and has
considered the results of previous analyses of the water made by the Board
in 1890 and 1896. The analyses show that the water has been polluted,
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 the situation of the
spring is such, being in the midst of a dense population, that it will have
to be carefully guarded from pollution in the future.

If the spring and the ground in the region about it are kept free from
pollution, the water will probably continue to be safe for drinking ; but it
is desirable, on account of the situation of the spring, that analyses of the
water be made from time to time, in order that any deterioration in its
quality may be detected.

Provincetown. An application was received from the authori-
ties of Provincetown, early in 1896, for the advice of the Board
relative to the removal of iron and organic matter from the public
water supply of the town. Soon after receiving this application,
examinations of the water were made and experiments with reference
to its purification were begun under the direction of the Board, and
the following communication was sent to the water commissioners,
Aug. 4, 1899 :

The State Board of Health received from the authorities of Province-
town, early in 1896, a request for advice as to purifying the public water
supply of the town, which has always contained au excessive amount of
iron and a large quantity of organic matter, making the water offensive
and objectionable for many domestic uses. Soon after the receipt of this
application, examinations of the water were made and experiments with
reference to its purification were begun under the direction of the Board.

The source of water supply of Provincetown at the time the application
was made was a system of tubular wells, which was first used in the latter
part of 1893, when the public water supply was first introduced. While
the investigations were in progress, in the early part of 1898, a change was



WATER SUPPLY AND SEWERAGE [Jan.46

made in the source of supply, and a basin was excavated in the ground
near the pumping station, from which all of the water used for the supply

f the town has been drawn since that time, and the tubular wells have
been abandoned. The change in the source of supply seems to have been

f advantage, in that the basin furnishes an ample quantity of water at all
times, while the wells formerly used required cleaning from time to time

iii account of clogging
Previous to the construction of the basin, the quality of the water of the

wells had varied considerably from time to time; but the quantity of iron
in the water had, on the whole, greatly increased since the works were
constructed, and there was a large increase also in the quantity of organic
matter. After the new basin was constructed and the use of water from
this source was begun, the quantity of iron decreased greatly and became
smaller than at any time since the works were constructed. After about
six months’ use, however, the iron increased rapidly, and became nearly
as great as in the water of the tubular wells before they were abandoned.

The examinations of the water have also shown that it contains at times
gases which will act rapidly upon iron when exposed to the water, but at
other times these gases appear to be absent. It is also found that there

a considerable growth of filamentous algae in the open basin
The great changes in the quantity of iron present in the water from time

to time and the variations in the quality of the water in other respects are
such that a method of purifying it that is successful at one time may be
entirely inadequate for the purpose in another season of the year; and it
is these changes in the quality of the water which render it difficult of
purification at all times; but, as a result of the investigations by the
Board, a method of purification has
of the various conditions of the water

een found which is adapted for all
that have thus far been observed,
shown, has always given satisfactoryand, so far as our investigations have s!

results without increasing the hardnesi
other way ; in fact, the indications see
considerably reduced in the operation.

s of the water or injuring it in any
m to be that the hardness will be

While the method of purification referred to has been found satisfactory,
the experiments have necessarily been made upon a small scale, and it is
impracticable to determine satisfactorily, without experiments upon a
larger scale, the size of filters and other works that will be necessary to
purify the water at all times, and at the same time secure the greatest
economy in the first cost of the works and in their operation. Such an
experiment should be made by means of works located in the vicinity of
your pumping station ; and, if the town will provide such tanks and mate-
rials as are necessary to make a suitable test, the Board will advise as to
the construction and operation of a suitable experimental plant, and will
make such other investigations as may be necessary. After sufficient in-
formation has been secured for the purpose, the Board will advise as to
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the works necessary for effectually purifying the water supply of the
town.

It is estimated that a suitable experimental plant for the purpose cau be
prepared in the vicinity of your pumping station at a cost of not over
$5OO, and probably at a smaller cost.

Randolph. An application was received from the board of health
of Randolph, June 5, 1899, for advice relative to the quality of the
water of a well wdiich is used for the supply of several families in
that town. The Board replied to this application as follows :

lu response to your application of June 5, 1899, for advice as to whether
or not the water in the well on the premises of Alice Keuuey, on Ward
Street in the town of Randolph, is unfit for domestic use and likely to im-
peril the public health, the Board has caused the well and its surroundings
to be examined and a sample of the water to be analyzed.

The well, which appears to be used by several families, is located in the
thickly populated portion of the village, and there are many privies and
cesspools in its neighborhood. The analysis of a sample of the water
shows that the water which enters the well has been highly polluted by
sewage, aud has not been purified iu its passage through the ground.

With these conditions, the Board is of the opinion that the water of this
well in its present state is liable to be injurious to the health of those wh<
may use it for drinking or other domestic purposes and is unfit for domes
tic use. There appears to be no practicable way iu which the quality of th(

water of the well can be improved sufficiently to make it safe for drinking

Russell. An application was received, June 20, 1899, from
William B. Shelley, requesting the advice of the Board relative to a
proposed water supply for the town of Russell, to be taken from
Black Brook in that town. The Board replied to this application
as follows:

The State Board of Health received from you, on June 20, 1899, an
application for advice with reference to a proposed source of water supply
for the town of Russell, in which you state that it is proposed to take water
from Black Brook, at a point about one mile from the Boston & Albany
Railroad station, and at an elevation of about 150 feet above the track.
The application was accompanied by a plan showing the location of a pro-
posed dam upon the brook.

The Board has caused the water-shed of the brook to be examined by
one of its engineers, and a sample of the water collected near the site of
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the proposed dam to be analyzed. The results of the analysis show that
the water is soft, odorless and has but little color, and that it is otherwise

}od quality for the purposes of a public water supply.
The examination of the water-shed shows that there are several farm-

houses ripon it, most of which are located near the edges of the water-
shed, and at a considerable distance from the stream and its tributaries.
An examination of the location of the houses nearer the central portions of
the water-shed indicates that the pollution of the water of the brook from
these houses can be prevented without serious trouble.

If suitable precautions are taken to prevent the pollution of the brook
by sewage from houses on its water-shed, the Board is of the opinion that
this source will be a suitable one for the supply of the village of Russell.

Salem. A communication having been received, Jan. 1, 1899,
by the State Board of Health, from the Salem water board, to the
effect that complaints had been received relative to the taste of the
water furnished from their sources of supply, the State Board of
Health caused these sources to be examined by one of its engineers,
together with the results of numerous analyses which had been made
of the water of Wenham Lake and Longham reservoir, and addressed
the following communication to the water board of Salem :

March 17,1899.

The results of the analyses show that the water of Wenham Lake has
contained more color and considerably more organic matter in the last four
years than was the case for many years previously, a condition which has
apparently been chiefly due to the introduction of water from the Longham
source, which is very highly colored and usually contains a very large
quantity of organic matter. The bad taste and odor which you have no-
ticed recently in the water from the lake have probably been due to the
presence of organic matter, and our investigations show that microscopic
organisms are present in this water at times in considerable numbers. The
cause of the presence and growth of such organisms in surface waters is
not definitely known, but the numbers are apparently dependent largely
on the nitrogenous matter contained either in the bottom of the pond or in
the water which enters it. The very large quantity of organic matter
usually present in the water of Longham reservoir is favorable to the de-
velopment of microscopic organisms, and the introduction of this water
into Wenham Lake has evidently had an unfavorable influence upon the
quality of the water of the lake. It is important that as small an amount
as possible of water from the Longham source be drawn into Wenham
Lake, and that the Longham water be used so far as practicable onlv at
times when its quality is least objectionable. A great improvement could
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apparently be made in the quality of the Longham water by certain changes
and improvements in the reservoir and its water-shed, as suggested in a
previous communication of the Board.

An application was received from the Salem water board, Dec. 7,
1899, requesting the opinion of the State Board of Health as to the
fitness of the water of Longham Brook for use in connection with
the water of Wenham Lake. The Board replied to this application
as follows :

Dec. 22, 1899.

The State Board of Health received from you, on Dec. 7, 1899, a com-
munication stating that, on account of the low state of the water in Wen-
ham Lake, you desire to turn the water of Longham Brook into the lake as
soon as its condition will permit, and you request the advice of the Board
as to the fitness of the Longham water for use in connection with the water
of the lake, and as to the probability, if the water is not now suitable, of
its becoming improved by the conditions which are likely to prevail during
the winter mouths.

The results of analyses of samples of water collected from the basin on

Longham Brook have shown that it is highly colored, and contains, espe-
cially in the summer season, a very large quantity of organic matter, and
the turning of such water into Wenham Lake would have a very unfavorable
effect upon its quality. In the earlier months of the year, usually from
January until the end of April, when there is a large quantity of water
flowing through the reservoir, the water is less highly colored and contains
a much smaller quantity of organic matter than during other portions of
the year. It appears that the basin has now been empty for several weeks,
but the most recent analyses show that the quality of the water of the
brook at the present time is not as good as the water of the basin was
found to be during the winter and early spring months of the year, and it
seems reasonable to expect that the quantity of organic matter in the
brook water will become considerably less in the near future, while at the
same time the flow of the brook will be considerably greater. There are
indications that the turning of the water of the Longham Brook source
into Wenham Lake has, at times in the past, had an unfavorable influence
upon the quality of the water of the lake ; and it is desirable, under present
conditions, to divert as little water as practicable from this source into the
lake, and to so divert it only at the season of the year when the quantity
of organic matter in the Longham water is at the minimum.

The results of recent analyses of Longham water show that it was better
during November than earlier in the fall, but it was not so good in the
early part of December as in the preceding month ; and, under the circum-
stances, if further lowering of the water in the lake will not interfere with
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the efficiency of the works of either of the cities of Salem or Beverly, the
Board would advise that yon delay using the water of Longham Brook
until, by making weekly examinations, it is found that the water is of bet-
ter quality than it has been found to be thus far this fall. It will be essen-
tial to watch the quality of the water carefully, especially after the first
heavy rains, which may have an unfavorable effect upon its quality for a
time. The Board will cause the necessary analyses to be made if you will
collect the samples.

The consumption of water in Salem and Beverly is likely to increase in
the future, and it will become necessary to draw larger and larger quanti-
ties from the Longham source into Wenham Lake. The effect upon the
quality of the water of the lake is likely to become more noticeable as
greater quantities of water from the Longham source are diverted into it;
and the Board would again advise that the question of the improvement of
the Longham source be carefully investigated, with a view to securing a
water of much better quality than it is capable of furnishing under present
conditions, and one which ■will not be likely to have an unfavorable effect
upon the quality of the water of Wenham Lake.

Springfield. An application was received from the water board
of Springfield, Jan. 12, 1899, in which it was stated that the hoard
of water commissioners of Springfield had voted to draw off the
water of Ludlow reservoir early in the coming season, in order that
the bed of the reservoir might he examined, and estimates obtained
of the cost of removing the deposit at the bottom.

Meanwhile, in order to insure a full supply of water, it was pro-
posed to draw water from Five Mile Pond, and, if necessary, to use
this water and that of Loon Pond as an emergency supply. The
opinion of the Hoard was requested with reference to the quality of
these waters. To this application the Board replied as follows :

The State Board of Health received from you, on Jan. 12, 1899, an ap-
plication stating that you propose to drawoff the water of Ludlow reservoir
early in the coming season, in order that the bed of the reservoir may be
examined and the amount of objectionable material at the bottom meas-
ured ; and that, in order to insure a full supply of water to the city during
the time that the reservoir is empty, you propose to supplement the supply
from the canals, Ludlow basin and Chapin Pond, by the use of water from
Five Mile and Loon ponds, if necessary ; and you request the advice of the
Board as to whether the quality of the water of those ponds is suitable for
the supply of the city.

The Board has carefully considered your proposed plan, and the results

Feb. 3, 1899.
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of examinations which have been made of the proposed sources of supply
from time to time for several years.

The results of chemical analyses of samples which have been collected
and sent in by you at regular intervals since 1896 show that the waters of
these ponds are soft, nearly colorless, and generally of good quality for the
purposes of a public water supply.

The microscopical examinations have shown the presence at times of
considerable numbers of organisms, of kinds wT hich have been known to
impart to water a disagreeble taste and odor ; but it does not seem proba-
able, from these examinations, that troubles from this cause will be fre-
quent or long-continued. The ponds do not appear to be exposed to serious
danger of pollution by sewage, excepting perhaps from visitors in the
summer season, and danger of pollution of the ponds from this cause can

be prevented.
It is not practicable to estimate definitely the probable yield of these

sources of supply, taken in connection with Chapin Pond and with the
canals discharging into Ludlow basin ; but it is probable that the yield will
be sufficient for the supply of Springfield for the next two or three years,
unless a very dry year should occur, and in such an emergency it is proba-
ble that a further additional supply could be secured in time to avoid seri-
ous difficulty from a shortage of water. It is desirable, however, to make
provision whereby, w-hen water is wasting from the Ludlow basin, it can be
discharged into Five Mile, Loon and Chapin ponds, whenever the level of
the water in either of the ponds is below- high water.

In view- of the circumstances, the Board is of the opinion that Five Mile
and Loon ponds are appropriate sources of temporary water supply for the
city of Springfield.

Stoughton. An application was received, Aug. 15, 1899, from
the water commissioners of Stoughton, requesting the advice of the
Board with reference to certain proposed changes and improvements
in the system of water supply of the town. The Board replied to
this application as follows :

Oct. 6, 18£

The State Board of Health received from you, on Aug. 15, 1899, an
application for advice with reference to certain proposed changes and im-
provements in the water supply system of the town of Stoughton, accom-
panied by a plan, showing your present collecting well and other works in
the vicinity of the brook flowing from Muddy Pond, and proposed changes
in these works which it is intended to make at the present time, and other
changes which can be made by extending the proposed new works in the
future.

The plan shows a line of pipe beginning at a proposed gate-chamber on
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the line of the present 12 inch pipe between the collecting well and the
pumping station, at a point about 50 feet north of the collecting well, and
extending in a south-westerly direction along the westerly side of the valley
of the brook for a distance of a little less than 800 feet, where it turns from
a south-westerly to a south-easterly direction, and runs 92 feet to a proposed
settling basin, to be constructed on the brook about 200 feet above the
“ old dam,” so called. It is proposed to take the brook water from the
settling basin through this pipe to the present 12 inch pipe line, and thence
directly to the pump well at the pumping station.

It appears that you propose that most of the works described shall form
a part of works designed to secure a supply of ground water from the
neighborhood of the springs about Muddy Pond, as suggested and recom-
mended by this Board in 1893 ; and the plan shows a possible route by
which your proposed pipe line may be extended from the point at which it
is proposed to turn off to connect with the brook, further south through the
Valley of the brook, and around the southerly end of Muddy Pond, so as to
intercept the ground water from this region and use it at some future time
for the supply of the town; but it appears that for the present and for an
indefinite time in the future it is proposed to take water for the supply of
Stoughton directly from the brook flowing from Muddy Pond.

The Board has caused your present works and the region about Muddy
Pond to be examined by its engineer, and samples of water collected by
you at various points from the brook flowing from Muddy Pond to be
analyzed, and has carefully considered the plan submitted and the results
of previous investigations with reference to the water supply 7 of Stoughton.

The water supplied to the town from your present works is at times
highly colored, and contains a large quantity of organic matter taken up
from the swamp about Muddy 7 Pond. The water-shed of Muddy Pond is
situated quite near the town, and, while it contains onlya small population,
and the pond and brook below it are but little exposed at the present time
to danger of pollution by sewage, the use of a running stream in such ter-
ritory as a source of public water supply should, in the opinion of the Board,
be avoided.

Comparing the results of analyses of samples of water collected recently
from the brook at the present intake with those collected from the brook
near the proposed new settling basin and at the outlet of Muddy Pond, it
is found that the water of the brook at the place at which it is taken at
present is of slightly better quality, as indicated by these analyses, than it
is nearer the pond; but the spring water flowing into Muddy Pond is of
much better quality than either of them, and it does not appear that any
material improvement would be made in the quality of the water used for
the supply of the town of Stoughton by constructing only those portions of
the proposed works which provide for taking water from the brook further
up stream, as is now proposed.
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While a general outline of that part of your plan which provides for
extending the works at some future time so as to intercept the spring water
which flows into Muddy Pond is shown on the plan submitted, the details
of this plan are not presented. The plan shows a proposed collecting well
near Drake Brook, and the location of a conduit pipe to be laid with open
joints, extending from the well around the southerly side of the pond. It
does not appear that any tests of the ground have been made in the vicinity
of the site of the proposed collecting well which would indicate the charac-
ter of the soil, nor is it understood that the line of the proposed conduit is
definitely located.

The examinations which have been made under the directionof the Board
during the present year tend to confirm the conclusions based on the result
of examinations made in previous years,—that a supply of ground water
of excellent quality sufficient for the needs of the town of Stoughton for
the present, and probably for a long time in the future, can be obtained by
constructing suitable works for collecting the ground water which now finds
its way into Muddy Pond and the brook below it above your present col-
lecting well; and, in the opinion of the Board, it is very desirable that
works be built with as little delay as possible, to secure a supply of water
for the town from this source.

It is important, before making any changes in your present works, to
make further investigations and to prepare definite plans for collecting all
of the spring water which can be made available ; and when such investi-
gations as may be necessary have been made and definite plans for the
proposed works have been prepared, the Board will advise you concerning
them, if you so request.

Tyngsborough
. An application was received, Sept. 23, 1899,

from the committee on water supply of the town of Tyngsborough,
asking the opinion of the Board relative to the quality of the water
of two sources proposed as alternative supplies for public uses in
the village. The Board replied to this application as follows :

Nov. 3, 1899.

The State Board of Health received from you, on September 23, an

application for advice with reference to the quality of the water of a pro-
posed source of water supply for a public drinking fountain and for the
town hall in the town of Tyngsborough, in which it was stated that two
sources were under consideration ; but, at the time the application was
received, works for furnishing a supply of water to the drinking fountain
and town hall from a well located not far from the north-easterly side of
the Dunstable Road, about a quarter of a mile north-west of the town hall,
were already nearly completed, and the water was soon afterwards supplied
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by gravity to the fountain and the town hall through a lead pipe 1,300 feet
long.

The Board has caused the well and its surroundings to be examined by
one of its engineers, and has caused several samples of the water to be
analyzed.

The results of an analysis of a sample of water collected on September
25 showed that the water had a disagreeable odor, which became stronger
on heating, and that it contained an excessive amount of organic matter.
A sample collected on October 6, after water had been allowed to run from
the well for several days, was found to contain a much smaller quantity
of organic matter; but the quantity was considerably larger than is found
in ground waters of good quality, and the odor of the water was as dis-
agreeable as in the first sample.

It has also been found, by an analysis of a sample of the water collected
recently from a faucet in the town hall, that the water takes up lead from
the pipe through which it is supplied in such large quantities that it would
be very injurious to the health of those who might use the water for
drinking.

It is not practicable to predict whether or not the water will continue to
improve, and will become satisfactory for drinking, and remain so. It is
also impracticable to tell whether its action on the lead pipe will continue
as at present, or become greater, or less.

Under the circumstances, the Board is of the opinion that this water
should not be supplied for drinking purposes, under present conditions.

It is understood that at the place where the well is located there is a con-
uderable depth of peaty soil, and it is possible that, if a well could be located

outside of the area covered by soil of this character, a water of good quality
could be secured which will not act on the lead pipe ; and the Board would
advise that an investigation be made, to see whether it is feasible to secure
water from a well in the vicinity of the present source which can safely be
supplied to the drinking fountain and town hall through the present pipe
line. The Board will assist you, if you so request, in any further investiga-
tions you may decide to make, by causing such analyses of samples of water
as may be necessary to be made, and will give you further advice in the
matter when you have further information to present.

Waee. An application was received, June 7, 1899, from the
board of health of the town of Ware, for the opinion of the State
Board of Health as to the purity of certain springs and wells in use
in that town as water supplies for a small number of families. The
Board replied to this application as follows :

Sept. 8, 1899.
In response to your request, of June 7 last, for advice with reference to

the quality of the water of certain springs and wells in the town of Ware,
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the Board has caused an examination of the sources indicated by you to be
made by one of its engineers, and samples of the water to be analyzed.

Two of the sources examined are springs owned respectively by the Gil-
bert Manufacturing Company and the C. E. Stevens Manufacturing Com-
pany, from both of which water is supplied for the use of several families
for drinking and other domestic purposes, through lead pipes running from
the spring in each case to tanks near the houses. The springs are located
in a meadow near high, gravelly land, upon which there is a considerable
number of dwelling houses ; and the water of both springs gives evidence
of previous pollution by sewage, that of the Gilbert Manufacturing Com-
pany being less affected than that of the Stevens Manufacturing Company.

The water of both sources, as indicated by analyses of two samples of
water from each, was found to be quite hard, that of the Stevens Manu-
facturing Company being considerably harder than the water of the Gilbert
Manufacturing Company. The water from the spring of the Gilbert Manu-
facturing Company was clear, nearly colorless and free from odor. The
water from the spring of the Stevens Manufacturing Company was clear
and nearly colorless, but both samples had a slight odor, and the quantity
of organic matter present was much greater than it was in the spring of the
Gilbert Manufacturing Company.

Neither source can be considered a desirable one from which to take
water for drinking or other domestic purposes; moreover, the water of
both sources is conveyed through long lead pipes to the places where it is
used, and analyses of the water showed the presence of small quantities of
lead after passing through the pipes. It is understood that the water flows
continuously, and the quantity of lead is less on this account than would
be the case if the pipe was closed and water drawn only by opening the
faucets. It is not practicable to tell, with our present information, whether
the quantity of lead taken up by the water in its passage through the pipe
is larger or smaller at other seasons and under different conditions than it
was at the time these samples were collected ; but, considering all the cir-
cumstances, it is advisable, in the opinion of the Board, to discontinue the
use of water from these springs drawn through lead pipe for supplying
water for drinking and other domestic purposes to any of the inhabitants
of the town, and to provide for domestic use water from the town works,
supplied through suitable pipes.

You have also called attention to several wells located in the village, from
which water is used for drinking and other purposes, and the water of two
of these wells has been analyzed by the Board. The results show that the
well of the Gilbert Manufacturing Company, near South Street, is con-
siderably polluted by sewage; and the well of Arthur R. Kane, near Water

Street, is very highly polluted by sewage; and the use of water from these
sources for drinking and cooking should be prevented.

The conditions prevailing in the vicinity of several other wells were such
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as would be likely to have a very unfavorable effect on the quality of the
water, and in geueral the use of water from wells located in the thickly
built up portion of the town should be avoided, unless a thorough examina-
tion shall show that the water is safe for drinking.

Warren. An application was received, Dec. 4, 1897, from John
S. Gould and associates, for the advice of the Board relative to a
proposed water supply for the town of Warren, to be taken from
the ground near the Quaboag River. The Board replied to this
application as follows :

July 7, 1899.

The State Board of Health received from you, on Dec. 4, 1897, an appli-
cation for advice with reference to a proposed water supply for the town
of Warren, in which you make the following statement as to the proposed
plans for supplying the town :

It is proposed to obtain water from the gravelly ground on the north or south
side of the Quaboag River, near where test wells were driven by the town com-
mittee in 1892 when they were making examinations for a water supply; this
point is just east of the new Warren Steam Pump Company’s plant, and not far
from the Boston & Albany Railroad tracks (on land of one Bridges).

It is proposed to take the water from a filtering gallery, collecting well or a
series of driven pipes, as seems best upon a further investigation of the situation,
and after proper tests have been made.

A brief description of this and other sources will be found in the printed report
of the Warren town committee of 1892, a copy of which is furnished with this
application.

It is further proposed to use a covered reservoir on Marks’ Mountain, substan-
tially as outlined in the report referred to above.

It is proposed to use cast-iron pipe for the distribution ; for the mains, 12, 10
and 8 inch ; and for the laterals, G inch, and nothing smaller.

As will be seen in the accompanying report, the water from wells near the pro-
posed location of the supply has been analyzed by your Board, being samples No.
9202 and 9203.

Analyses of samples of water from two test wells referred to, in the
region of the Quaboag River, above Warren, made by the State Board of
Health in 1892, indicate that the water from a well on the north side of
the river was affected by an excessive quantity of iron, which would make
it objectionable for many uses, while water from a well on the south side
of the river contained so much foreign matter that its character could not
be satisfactorily determined.

Soon after receiving your application, the Board caused the territory
along the Quaboag River above Warren to be examined by its engineer;
but the location of the test wells could not then be found, and there was
no means of obtaining samples of the ground water in this region for
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analysis. It was suggested that tests be made of the ground in the vicinity
of the place where it was proposed to locate the collecting works, by means
of further wells; and, in expectation that further tests would be made, the
Board has delayed its reply, but no further information has been presented.

The ground in the valley of the Quaboag River above the village of
Warren appears to be of a coarse and porous character, especially on the
south side of the river, and, so far as can be judged from surface indica-
tions, the conditions are favorable for obtaining water in considerable
quantity from the ground in this region; but it is not practicable, in the
absence of satisfactory tests, to determine whether the quality of the water
obtainable from the ground in this region will be suitable for all domestic
purposes, or whether the quantity will be sufficient for the supply of the
town.

Under the circumstances, the Board is unable to advise you as to the
most appropriate source from which to obtain a supply of water for Warren,
and would recommend that further and thorough investigations be made
of all available sources before the construction of works is planned.

Wellesley. A communication was received from the special
committee on additional water supply of the town ofWellesley, Nov.
18, 1898, presenting an account of the work done in furnishing an
additional water supply for the town; at the same time requesting
the opinion of the Board whether the work fulfils the recommenda-
tions and advice of the Board, presented in its letter of Feb. 4, 1897.
To this communication the Board replied as follows :

Feb. 2, 1899.

The State Board of Health received from you, on Nov. 18, 1898, a com-
munication giving an account of the work done in constructing an addi-
tional water supply for the town of Wellesley, and requesting the opinion
of the Board as to whether the work fulfils the recommendations and advice
given in the letter of the Board bearing date of Feb. 4, 1897. Subsequently,
you submitted a copy of the report of your committee and of your engineer,
together with plans of the new works.

The Board has caused the locality to be examined by its engineer, and
has carefully considered the plans submitted and the results of analyses of
samples of water collected during the past year from your works for addi-
tional supply, as well as from the sources -originally used. The results of
the analyses show that the quality of the water is about the same as that
collected from test wells in this region in 1896. The water appears to be
affected to a slight extent by the presence of dwelling houses in the valley
of the brook, but is in its present state excellent for the purposes of a pub-
lic water supply. The purchase by the town of a considerable tract of land
in the region about the wells, including two dwelling houses and their out-
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buildings, the occupation of which probably had a tendency to pollute the
ground water of this region, was a necessary and important measure iu
protecting the purity of the new water supply. The water of the well at
Williams Spring and the filter-gallery was also examined during the year
1898, and the quality of the water was found to be about the same as in
previous years. It appears that no water has been used from either of
these sources since April 19, 1898.

It is not practicable to estimate definitely the quantity of water that the
new works will yield, but they seem likely to furnish, in connection with
the present works, an ample supply of water for the needs of Wellesley for
a considerable time in the future. The new wells cover a large territory
north of Worcester Street and a considerable territory south of that street,
in a region where there appear to be deep beds of porous gravel; and it
appears to be practicable to obtain a larger supply of water in this region,
if necessary, by extending the works for collecting ground water. The
construction of a covered reservoir and its use iu connection with the pres-
ent works makes it practicable to deliver water to consumers without
exposure to the light.

The works as a whole are, in the opinion of the Board, at the present
time capable of supplying an ample quantity of good water to all of the
inhabitants of Wellesley ; and, by means of the covered reservoir, it is
practicable to deliver the water to consumers without danger of deteriora-
tion on account of exposure to light.

It appears that some of the wells south of Worcester Street are located
at places where there is a considerable deposit of mud and organic matter
at the surface of the ground, which is usually saturated with water, and
you recommend the removal of this mud and organic matter, which does
not appear to be of great depth. The presence of soil of this character is
liable to have an unfavorable effect upon the quality of the -water of the
wells located in its vicinity, and, iu the opinion of the Board, this mate-
rial should be removed, if it is feasible to do so, or the areas should other-
wise be thoroughly drained, so that water may not stand upon them.

The Board has not made a further examination of the water-shed of
Rosemary Brook, to determine the extent to which the brook is being pol-
luted at present. All direct connection between your sources of water
supply and the brook having now been cut off, the prevention of the pollu-
tion of this stream is not so important as if its waters were used directly;
nevertheless, the Board is of the opinion that measures should be taken to
keep the water of the brook free from direct sewage contamination, and the
town authorities of Wellesley have power to prevent any such pollution
under existing laws.

Weston. An application was received, -Tune 29, 1899, from
Charles W. Hubbard of Weston, for the opinion of the Board rela-
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tive to a proposed water supply for a small community 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 location of a proposed well to be used as a source of water supply for
a portion of the town of Weston, and has caused the locality iu which you
propose to construct the well to be examined by one of its engineers.

The place indicated is about 1,100 feet from Charles River, and at such
an elevation above that stream that the supply of water coming to the well
would not be enlarged by filtration of water from the river through the
ground toward the well; and the area from which it seems at all likely that
water can be influenced to flow toward the proposed well is so limited that,
in the opinion of the Board, even if the soil in the vicinity is coarse and
porous and favorable to yielding water freely from the ground, it is not
probable that the yield will be sufficient to furnish the quantity of water
which you estimate will be necessary for the supply of the district under
consideration.

The Board, therefore, does not advise the construction of a well in the
vicinity of the place indicated in your application.

West Springfield. An application was received from the water
commissioners of West Springfield, Jan. 5, 1899, requesting the
advice of the Board relative to plans for increasing the present water
supply of that town. The Board replied to this application as fol-
lows :

The State Board of Health received from you, on Jan. 6, 1899, a com-
munication stating that you have employed engineers to make investiga-
tions relative to the water supply of West Springfield, and requesting the
Board to examine the various plans and recommendations and advise you
thereon. The application was accompanied by plans and a report of your
engineers, in which the results of the investigations of many sources are
presented, and several plans for supplying the town with water for present
and future requirements are considered. The plans considered in the
report of your engineers may be summarized as follows :

1. The development of the present source of water supply, Darby
Brook, by enlarging the present reservoir and constructing two new ones

i these reservoirs, or one of them, the
fits, and the north and south branches

upon this brook, and by diverting int
waters of Block, Bagg and Pepper bre
of Hyde Brook.

2. Taking water from Leonard’s 1
3. Taking water from Block Brook, either by constructing a storage

Sept. 8,1899.

June 2, 1899.

rook in Agawam
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reservoir on the brook near its mouth, or by means of wells or similar works
in the valley of the brook.

4. Taking water from Bear Hole Brook
5. Purchasing water from the city of Holyoke, the water to be taken

from the Manhan River supply of that city.
The Board has caused the various possible sources of supply to be ex-

amined by its engineers, and has carefully considered the plans submitted.
By the first plan referred to, which provides for increasing the storage
capacity of your present reservoir and constructing two new reservoirs on
Darby Brook, and diverting into these reservoirs the waters of Block,
Bagg, Pepper and Hyde brooks, the use of your present sources of supply
would be continued, and a quantity of water obtained that would doubtless
be sufficient for the supply of the town for several years in the future at
the rate of consumption estimated by your engineers. The quality of the
water of your present reservoir on Darby Brook is very unsatisfactory at
times, on account of the presence of excessive numbers of organisms, and
there is reason to expect that the proposed new reservoirs would be simi-
larly affected. Much of the water which would enter them from their own
water-sheds would be ground water, which deteriorates on exposure to light;
and the indications are that the water of some of the brooks which it is
proposed to divert into the reservoirs would also be largely ground water
at times. The water of Block Brook, which would be diverted into the
upper reservoir, appears to contain a large quantity of organic matter,
probably due to the slow passage of the water through swamps, and might
further affect unfavorably the quality of the water of your reservoirs. It
also appears that much of the laud within the water-sheds of the brooks is
highly cultivated, and some of these water-sheds already contain a consid-
erable population, which is liable to increase in the future on account of
their nearness to public transportation routes and large centres of popula-
tion, and endanger the quality of the water, unless the control of large
areas of land is secured by the town and the construction of buildings pre-
vented. With these conditions, the indications are that the protection of
these sources from pollution would increase largely the cost of a supply by
this plan above the estimated cost for works.

The second plan referred to, which provides for taking water fron Leon-
ard’s Brook in Agawam, may be dismissed from further consideration, since
it appears from the report of your engineers that the area of water-shed
is so small that the quantity of water it would yield would be insufficient
for the needs of West Springfield.

The third source mentioned is Block Brook, which has been considered
both with reference to the feasibility of obtaining from it a surface-water
supply and a ground-water supply. It is probable that, by constructing
a storage reservoir on this stream, as outlined in the report of your engi-
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neers, a sufficient quantity of water could be obtained from it to supply
the present needs of the town and to allow for a considerable increase in
the use of water in the future. The water of Block Brook, as already
stated, is highly colored in the upper portion of its course, and contains
a large amount of organic matter, owing to its slow passage through
swamps. The proposed reservoir would be quite shallow over much of its
area, and under the circumstances it is probable that if water is taken from
this source it would be of unsatisfactory quality, on account of excessive
growths of organisms and disagreeable tastes and odors. Much of the
land in portions of the water-shed is highly cultivated, and there is already
a considerable population on the water-shed which is liable to increase
greatly in the future, on account of the nearness of the source to the thickly
settledportions of the town. Under the circumstances, the Board is of the
opinion that this source is not a desirable one from which to obtain a sur-
face water supply for West Springfield.

It does not appear that any investigations of the ground within this
water-shed have been made to determine whether it is feasible to obtain
there a sufficient supply of ground water for the town by means of wells
or filter-galleries; but, considering the small size of the water-shed, and
judging from a general examination of its character, it does not seem proba-
ble that a sufficient supply of water for West Springfield could be obtained
from the ground in this valley.

The proposed method of developing Bear Hole Brook, as indicated in
the report of your engineers, will provide an ample supply of water for the
present needs of West Springfield and probably for the requirements of
many years in the future. The water of this brook is of good quality for
the purposes of a public water supply, and the water-shed is quite remote
from the town and nearly free from population. By removing thoroughly
all soil and vegetable matter from the area to be flowed by the reservoir,
it is probable that a water of good quality could be obtained from this
source.

By the final plan considered by your engineers it is proposed to take
water from the pipe line of the city of Holyoke, which at present conveys
water from the Manhan River to Ashley Pond. In this way an ample
supply of water could be obtained for the town of West Springfield for an
indefinite time in the future, provided that the city of Holyoke shall increase
the capacity of the Manhan works when necessary. The water of the
Manhan River is sometimes highly colored, but is soft and otherwise of
good quality for the purpose of a public water supply. The water-shed
contains a small and scattered population, which is decreasing; but, if
water is taken directly from the present main pipe for the supply of West
Springfield, as proposed, danger of the pollution of the water from the
population on the water-shed will have to be carefully guarded against,



Jan.WATER SUPPLY AND SEWERAGE.

because the water coining from the Manhan River probably receives very
little benefit from the short time that it would be stored in the present

Leaving out of consideration Leonard’s Brook, for reasons already given,
and comparing the four plans by which it appears to be practicable to obtain
a sufficient supply of water for West Springfield with reference to the
quality of the water that is likely to be obtained from each, it appears
probable that the plan of developing the present sources and diverting sev-
eral brooks into the proposed reservoirs on Darby Brook would furnish a
water which would be of good quality during much of the year, if the pollu-
tion of the source from inhabitants on the water-shed is prevented ; but
the water would be subject at times to the presence of excessive numbers
of organisms, which would make the water objectionable for many uses,
and it is probable that the water that would be furnished by this plan
would be of less satisfactory quality than that obtainable by either the
Bear Hole Brook or the Manhan River plans. The water of Block Brook,
as already stated, is likely to be of unsatisfactory quality. By developing
Bear Hole Brook it is probable that, if the storage reservoir is properly
prepared for the storage of water by the removal of all soil and vegetable
matter, a water would be obtained which would rarely, if ever, be objec-
tionable for drinking or other domestic uses. The water of the Manhan
River source would be likely to have a higher color at all times than that
of either of the others, excepting Block Brook, but it would probably be
in other respects of good quality.

The cost of the plans has been considered by your engineers, and from
their estimates it appears that the cost for dams, reservoirs, pipes, pump-
ing stations and other works necessary for storing and supplying water to
the town would be much less in case a supply should be taken from the
Manhan River source than by either of the other plans considered; but in
each case are other items of cost which it has not been practicable to
estimate definitely. In the case of the plan providing for the development
of the present sources it seems probable that a large additional cost would
have to be incurred for the protection of the sources of supply. In the
case of Bear Hole Brook it would be necessary to pay for lands taken and
probably damages for the diversion of water. If water should be taken
from Holyoke it will be necessary to pay a yearly sum to the city of Holyoke
for the supply of water.

With the information at present available it seems probable that, of the
plans presented for obtaining a supply of water for West Springfield, the
plan of taking water from Holyoke would require the least expenditure by
the town, and a water of good quality would be obtained, though it might
be inferior in some respects to the water that could be obtained from Bear
Hole Brook.
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There is no doubt that if a supply of good ground water could be
obtained, sufficient for the present needs of West Springfield and capable
of being developed so as to supply the town for a reasonable length of time
in the future, it would, if kept from exposure to light, prove far more sat-
isfactory to consumers than any water from a surface source.

Your investigations and the examinations made by the Board do not
show' any place from which a satisfactory ground-water supply can be
obtained within the limits of West Springfield; but the examinations of
the Board have shown that on the western side of the mountain range which
lies betw'een West Springfield and Westfield, in the valley of Pond Brook,
which forms the outlet of Hampton and Horse Ponds, the conditions for
obtaining a large quantity of water from the ground appear to be very
favorable, so far as can be judged from surface indications. If investiga-
tions should show that it is practicable to obtain an ample supply of good
ground water from this valley, it might be found to be for the best inter-
ests of the town to select this source ; and it is probable that the cost of
works for supplying this water to West Springfield w'ould be less than the
cost of works for developing a supply from Bear Hole Brook, and not
greatly in excess of the cost of supplying the town from the Holyoke
works, when the whole cost of the water is taken into consideration, while
a much better water could be obtained. But, while, if the source should
upon investigation be found satisfactory, it might be of advantage to the
town to build the w'orks with as little delay as possible, it would probably
be necessary for the town to secure an act from the Legislature before
water could be taken or diverted from this water-shed. An additional
supply of w'ater is greatly needed by the town, and, if a suitable supply
can be obtained in the valley of Pond Brook, a main pipe might be laid to
connect temporarily with the Manhan pipe line of the city of Holyoke, and
a supply obtained until the town is prepared to proceed with the con-
struction of its independent works, -when the pipe line used to obtain a

supply from Holyoke could form a part of the independent works of the
towr n.

Further information relative to the possibility of obtaining a supply of
ground water for West Springfield from the valley of Pond Brook seems

to be necessary, to determine which of the plans it will be for the best
interests of the town to adopt in selecting a water supply. The Board
would advise that the town cause investigations to be made in the valley
of Pond Brook, in the vicinity of the place where the brook is crossed by
the line of the New York, New Haven & Hartford Railroad, between
Westfield and Holyoke, to determine the character of the soil, the proba-
ble quality of the ground water and the feasibility of obtaining a suf-
ficient supply of ground water in this region. Careful estimates should
also be made of the probable cost of works for obtaining a ground-water
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supply in this territory, including all items of damage that are likely to be
incurred.

The Board will co-operate with you in such investigations as you may
decide to make, by analyzing samples of water, and will, upon application,
advise you further with reference to this source when further information
has been obtained.

Wilmington. An application was received from the board of
health of Wilmington, Sept. 18, 1899, requesting the opinion of the
Board relative to the quality of the water used for drinking purposes
at a certain school-house in that town. The Board replied to this
request as follows :

Oct. 5, 1899.

The State Board of Health has considered your application for advice
as to the fitness for drinking purposes of the water of a well designed for
the use of pupils of a public school in the south district of Wilmington,
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. This source was
examined by the Board last year, in response to a request by you ; but it
appears that a change has been made in the surroundings, by extending the
drain which formerly discharged near the well so that it now discharges
further away, and that the well has been cleaned out. The results of a
chemical analysis of a sample of the water, however, show that it has
a very disagreeable odor and contains a large quantity of organic matter,
and is worse than when analyzed in response to your former request.

The source must still be regarded as a dangerous one from which to take
water for drinking, and the Board would advise that the well be abandoned
and its further use prevented.

Sewerage and Sewage Disposal

The following is the substance of the action of the Board during
1899 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 :

Bridgewater (State Farm). An application was received, March
30, 1899, from the superintendent of the State Farm at Bridgewater,

O 7

for the advice of the Board relative to a proposed system of sewage
disposal at the State Farm. The Board replied to this application
as follows :
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Mat 5, 1899.

The State Board of Health received from you, on March 30, 1899, an
application for advice with reference to a proposed system of sewage dis-
posal for the buildings at the State Farm, and subsequently plans of the
proposed system were received through your engineer.

The plan submitted provides for collecting the sewage of the institution
into a main sewer ten inches in diameter, which will convey it in a north-
westerly direction to filter beds to be located about three-quarters of a
mile from the buildings in the valley of a small brook on the westerly side
of Conant Street, where it is proposed to purify the sewage by intermittent
filtration, and discharge the effluent into a brook which flows into the
Taunton River below the pumping station of the State Farm water works.
A flush tank or reservoir, having a capacity of about 12,600 gallons, which
is designed to discharge its contents automatically at intervals, is shown
on the line of the main sewer about 1,400 feet from the buildings.

At the place where it is proposed to locate the filter beds the soil is not
suitable for the purpose, but suitable material is found close by, and it is
proposed to use the material in the construction of the beds. According
to the plans, the filtration area will consist of eight filter beds, each having
an area of 8,000 square feet.

The Board has carefully considered the proposed plan, and has caused
the locality to be examined by its engineer and samples of the sand with
which it is proposed to construct the filter beds to be analyzed.

The location of the proposed main sewer appears to be suitable for the
reception of all of the sewage at present flowing from the institution, and
its size is sufficient to remove a considerably greater quantity of sewage
than the present flow, if necessary. While the grade of the sewer in some
places is less than is desirable, the location of the flush tank is such that
by the discharge of a large quantity of sewage at intervals it will have a
decided influence in preventing deposits from taking place in the sewer.
The intermittent discharge of sewage from this tank will also be of advantage
in the disposal of the sewage upon the filter beds, especially in,the winter
season.

The filter beds are located close to the highway, but they are quite
remote from any dwelling house, and the location appears to be in other
respects a satisfactory one. Analyses of the sand of which it is proposed
to construct the filter beds show that it is of good quality for the purifica-
tion of sewage, and, if the beds are constructed as proposed, having a depth
of filtering material of at least four feet above the underdrains, they should
be capable of purifying all of the sewage flowing from the institution at
the present time; moreover, in the case of an increase in the quantity of
sewage it will be practicable to enlarge the area of the beds in the future
without special difficulty.
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The plan as a whole is a feasible and satisfactory one, and is probably
as economical as any that it is practicable to adopt, and the Board would
advise the construction of the works in general accordance with this plan.
It is suggested that in constructing the tank the overflow be placed at a
somewhat higher level with reference to the outlet pipe of the tank than is
now proposed, in order to insure the operation of the siphon; and it will
probably also be desirable to provide a siphon of somewhat larger diameter
than four inches, in order to secure more rapid discharge of the tank.

Easthampton. An application was received, July 8, 1899, from
the sewer commissioners of Easthampton, for the advice of the Board
with reference to a plan of sewage disposal for that town. The
Board replied to this application as follows :

The State Board of Health received from you, on July 8, an application
for advice with reference to a proposed system of sewage disposal for the
town of Easthampton, accompanied by plans and a report of your engi-
neers describing the proposed method of disposing of the sewage of the
town. The plan in general provides for a main sewer to receive the sew-
age from the present sewerage system in the valley of Broad Brook and
from portions of this valley which are likely to require sewerage in the
future, and to convey it by gravity to a proposed filtration area, situated
between the Manhan River and the Mount Tom Branch Railroad, east of
Broad Brook, where it is proposed to purify the sewage by filtration, and
to discharge the effluent into the Manhan River. There is a small territory
in the immediate vicinity of Broad Brook below the dam of the Nashawan-
nuck Pond, the sewage from which cannot be delivered into the proposed
new main sewer by gravity; and provision is made for collecting the sew-
age from this district at a convenient point, and discharging it into the
proposed main sewer by pumping. There will remain a small portion of
the village bordering the Manhan River from which sewage is now dis-
charged into the Manhan River above the water works pumping station
which will not be connected with the new works, otherwise the plan pro-
vides for the purification of the sewage of all the thickly settled portions
of the town.

The proposed intercepting sewer will be laid along the northerly side of
the valley of Broad Brook, in the vicinity of, or between, the railroads to
Ferry Street, where it will turn to the east, and cross the valley of Broad
Brook in the form of an inverted siphon to the filtration area. The area
upon which it is proposed to purify the sewage is located between the
Mount Tom Branch Railroad and the Manhan River, east of Broad Brook,
and the plans submitted show thirty-one filter beds, having a total area of
3.6 acres, which are intended to receive and purify the sewage.

Dec. 8, 1899.
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The Board has carefully considered your application and the plans and
report submitted therewith, and has caused the territory to be examined by
its engineer, and samples of the soil of the proposed filtration area to be
analyzed. The plau in general appears to the Board to be well suited to
the collection and disposal of all of the sewage of the portions of East-
hampton lying in the valley of Broad Brook which are now provided with
sewerage, or seem likely to require sewerage for many years in the future ;

and the location of the filtration area and proposed method of purifying the
sewage appear to be the best that it is practicable to adopt. It is desirable
to make a more thorough examination of the soil in all parts of the pro-
posed filtration area before beginning the construction of the filters, since
it is possible that by making some changes in the location of the filter's a

saving in their cost can be effected.
The discharge of the sewage of a portion of the town in the vicinity of

South Main Street into the Manhan River above the water works pumping
station is a danger to the health of the inhabitants of the village, since it
appears that a direct connection is maintained with the river, by means of
which water from the river would be pumped into the water pipes of the
town in case of an emergency. It is feasible to construct filter beds near
the base of the steep bluff near the Manhan River, along the northerly side
of the village, for the purification of all sewage from houses which are so
situated that the sewage cannot be discharged into the sewers in Broad
Brook valley; or it may be practicable to pump the sewage from this por-
tion of the village into the sewer in the valley of Broad Brook, and dispose
of it with the other sewage of the village. The Board would advise that
provision be made, either for purifying the sewage upon filters as sug-
gested, or for removing it from the portion of the Manhan River above the
water works dam.

You also request the advice of the Board as to the discharge of sewage
into the Manhan River in the vicinity of the proposed filtration area with-
out treatment. Considering the probable quantity of water flowing in the
Manhan River and the character of the Manhan and Connecticut rivers
below the proposed outlet, the Board is of the opinion that the discharge
of the sewage of Easthampton into the Manhan River, as proposed, with-
out purification, would be likely to produce a serious nuisance, and the
Board does not advise the discharge of sewage directly into the Manhan
River at any point.

Foxborougii. An application was received from the sewerage
committee of Foxborougii, Dec. 13, 1897, for the advice of the
Board with reference to a proposed system of sewerage for the town
of Foxborough. On Jan. 25, 1899, a further application was re-
ceived for the advice of the Board, and was accompanied with plans
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of a general system of sewerage and sewage disposal for the town
To these applications the Board replied as follows :

Feu. 2, 1899.

The State Board of Health received from you, on Dec. 13, 1897, an ap-
plication for advice with reference to a proposed system of sewerage for
the town of Foxborough, and in connection with that application samples
of soil from lauds proposed as places of sewage disposal were examined
under the direction of the Board and the results communicated to your
committee. Subsequently, on Jan. 25, 1899, a further application for the
advice of the Board was received, accompanied by plans of a general sys-
tem of sewerage and sewage disposal for the town, prepared by J. J. Yan
Yalkenburg, civil engineer.

The plans provide for a system of pipe sewers to collect sewage from all
of the thickly settled portions of the main village of Foxborough, connect-
ing with a main sewer which passes through South Street and across pri-
vate land to a proposed filtration area on the northerly side of South Street,
bordering on the Wading River, about one and three-quarters miles from
the village.

The Board has caused the proposed system, the location of the proposed
filtration area and the character of the soil to be examined by its engineers,
and has carefully considered the proposed plans.

The system of sewers as designed provides satisfactorily for the collec-
tion and removal of all of the sewage of the portions of Foxborough which
are in need of sewerage facilities at the present time, and a reasonable
allowance has been made for an increase in the quantity of sewage in the
future.

The sewers are not intended to receive storm water, and special provision
is to be made for keeping ground water out of the sewers by providing
underdrains or by constructing the sewers of iron pipe with lead joints in
places where large quantities of ground water are likely to be encountered.
It is important to keep all storm water and ground water out of the sewers,
so far as practicable, because, if considerable quantities of such waters
should be admitted, the sewers might need to be made considerably larger
in size and a greater area of filter beds would be necessary, thus increasing
the cost of constructing and maintaining the works.

The area which it is now proposed to use for the disposal of the sewage
is located in a very thinly settled region, and the location of the filter beds
is such that no odors from them are likely to be noticeable in the neighbor-
hood. Examinations of the soil from test pits in this area show that it is
very coarse and porous, and well adapted to the purification of sewage by
intermittent filtration. The size of the area is ample for the purpose, and
the plans provide satisfactorily for the distribution of the sewage upon it.
An area of three acres of filter beds, prepared and operated as proposed,
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will probably meet the requirements of the town for several years, and ad
ditions can be made when required.

The effluent from the filter beds will flow into the Wading River, and with
reasonable care in the operation of the beds the effluent from these works
will not have a noticeable effect upon the appearance or condition of this
stream.

The plans as a whole are, in the opinion of the Board, well adapted for
the collection and purification of the sewage of Foxborough in a satisfac-
tory manner.

Foxborough (Massachusetts Hospital for Dipsomaniacs and
Inebriates). An application was received, June 28, 1899, for the
advice of the Board with reference to certain proposed improvements
in the system of sewage disposal for the hospital. The Board re-
plied to this application as follows :

July 7, 1899.

The State Board of Health received from you, on June 28, 1899, an
application for advice with reference to improving the sewage-disposal sys-
tem of the Hospital for Dipsomaniacs and Inebriates, located at Foxbor-
ough, Mass., together with a plan and report by J. J. Van Valkenburg,
civil engineer, showing the proposed changes in the present system.

It appears that all of the sewage of the hospital, which contains a popu-
lation of about 200, together with the rainfall from the roofs of the build-
ings, is discharged upon a filter bed having an area of about 50,000 square
feet. This filter bed contains suitable material for the purification of sew-
age, and is underdrained, but an examination of the bed has shown that
the underdrains have in some way become inoperative, and the material
near the surface has apparently become clogged. The plan submitted pro-
vides for a new system of underdrainage, and for dividing the filtration
area into four small beds of nearly equal area, so that only one bed will be
used at a time. The suggestion is also made that the roof water be dis-
posed of in some other way than by discharging it into the sewers leading
to the filter beds.

The Board has caused the filter bed to be examined by one of its engi-
neers, and has considered the plans and report submitted. While the filter
bed is of ample size for the disposal of all of the sewage at present flow-
ing from the hospital, even including rain water, the underdrains have evi-
dently become stopped, and the surface of the filter is apparently seriously
clogged.

The proposed plan will provide for an adequate system of underdrainage,
and by dividing the area into four smaller beds a much more satisfactory
application of the sewage will be secured, and opportunity will be given to
keep the surface of the beds in suitable condition.



[Jan.WATER SUPPLY AND SEWERAGE.70

It is very desirable to separate the roof water from the sewage, if it can
be done at a reasonable expense, and to dispose of the roof water by dis-
charging it into a natural water course.

It is necessary, in the opinion of the Board, that some action be taken,
without unnecessary delay, to effectually purify the sewage of the hospital;
and the proposed plans, if carried out, will effect the necessary improve-
ment in the method of disposing of the sewage.

Gardner. An application was received, Nov. 24, 1899, from the
sewer commissioners of Gardner for advice in relation to the plans
for sewage disposal outlined in the following statement:

The town wishes to provide an outlet for a part of the town. This sec-
tion is provided for by the system of 1889, and is known in the report of
W. E. McClintock of that year as the Parker Street outlet. It is now
desired to extend this proposed outlet sewer to such a point as will make
it possible to treat the entire sewage of the town at a common point. By
surveys it has been found that such a point can be reached by extending
the present sewer from the present filter area through Broadway and private
land to a point near Parker Street, where the Otter River crosses said street.
This sewer will also take the sewage of South Gardner. The Parker
Street district will be conducted to this point by a sewer through private
land and Parker Street.

The land proposed to be taken for treatment area lies a few feet above
the river. It has an area of from twelve to fifteen acres. This area can he
increased by using the low river bottom or extending into the woods towards
the present filter area. The land rises with a very gentle slope from the
river. This area would be levelled into beds. There is no proper filtering
material in the area, but on the opposite side of the Otter River and within
the town of Templeton are large gravel banks of a very superior filtering
material; it is proposed to use this material to build the beds. It is in-
tended only to build for the Parker Street outlet at present, but to be able
to extend the main outlet to this point when South Gardner sewers are
built, or the present area becomes too small to treat the sewage of that
part of the town now draining to that point.

Phe Board replied to this application as follow
Jan. 5, 1900.

The Board has caused the location c
the material of which it is proposed to
one of its engineers, and has considere
of observations upon the operation of
works receive the sewage from the pre

f the proposed new filter beds and
construct them to be examined by

d the proposed plans and the results
the present disposal works. These
sent sewerage system in the central

part of the town; and, while the filters are well constructed, they are
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if you so request.

entirely inadequate for the purification of the sewage discharged upon them,
and large quantities of sewage are discharged untreated into Pond Brook,
near the filter beds, which is badly polluted thereby.

In the opinion of the Board the present sewage-disposal works are inade-
quate for the purification of the sewage now conveyed to them, and ade-
quate means of purifying all of this sewage should be provided without
delay.

By your present plan it is intended to build at the present time a system
of sewerage for the Parker Street district and filter beds for the disposal
of the sewage of this district; and you have chosen a filtration area so
located that the sewage from the present sewers and from South Gardner,
when sewers are built in the latter village, can be conveyed to the same
filtration area, and all of the sewage of the town purified at one place.
The area selected for the disposal of the sewage is in a remote part of the
town, and its use for this purpose is not likely to be objectionable. The
land is not adapted to the purification of sewage by intermittent filtration,
but suitable soil is found on the opposite side of the Otter River in the
town of Templeton, and you propose to take gravel and sand from the
latter region and convey it across the Otter River for the construction of
the filter beds. The plan, so far as can be judged from the outlines sub-
mitted, is, in the opinion of the Board, a practicable and an appropriate
one for the purification of the sewage 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 of all of the sewage of Gardner at less expense than the
one selected.

When you have prepared the necessary detailed plans that will precede
the construction of the works, the Board will advise you concerning them,

was received from the mayor of
advice of the Board with reference

Haverhill. An application
Haverhill, June 9, 1899, for the
to proposed plans for the disposal of sewage from certain districts in
that city. The Board replied to this application as follows :

July 7, 1899.

The State Board of Health received from you, on June 9, 1899, an ap-
plication for advice relative to the sewerage of two districts in the northerly
and easterly portions of Haverhill, accompanied by plans and a report by
the city engineer, describing proposed systems of sewerage for these
districts.

One of the districts, knowrn as the Dustin Square district, comprises the
territory draining toward the Fishing River and toward Little River below
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the Fishing River, the most thickly settled portion of which at the present
time is in the region of Dustin Square, where no sewers have yet been pro-
vided. The plan submitted shows a proposed main sewer for this district
which will begin at the upper end of the present sewer in Ililldale Avenue
at the corner of Lafayette Street, and extend up the valley of the Little
River on the westerly side of the stream nearly to the Hilldale cemetery,
and then, crossing to the easterly side of the stream, will continue up the
valley of Little River and of its tributary the Fishing River nearly to the
outlet of Kenoza Lake. It is proposed to construct the sewers in this dis-
trict upon the so-called separate plan, excluding all surface water and

except from a short portion of the main
lower end, where surface water will be

groundwater, so far as practicable
sewer in Ililldale Avenue near its
allowed to flow into the sewer.

The other district, known as the
westerly portion of the water-shed

Kenoza Avenue district, comprises the
of Kenoza Lake and a portion of the

water-shed of Lake Saltoustall. The plan submitted show's a main sewer
for this district, beginning at the upper end of the present sewer in Mill
Street near Summer Street, and extending through Mill Street and around
the easterly end of Lake Saltonstall, and thence through the divide between
Lake Saltoustall and Lake Kenoza, in private laud and land owned by the
city of Haverhill to Kenoza Avenue, through which it will pass to the
Newton road. It is possible to extend this sewer around the base of
the hill between the Newton road and the stream which forms the outlet of
Lake Kenoza to Gile Street, if necessary in the future. It is proposed
to construct all sewers within the water-shed of Lake Kenoza upon the so-
called separate plan ; but within the water-shed of Lake Saltonstall it is
proposed to receive a portion of the surface water into the main sew'er, and
allow the remainder to flow' into the lake without entering the sewer. Be-
low the outlet of Lake Saltoustall it is proposed to construct the sewers ou
the combined plan.

The Board has caused the locality to be examined by its engineer, and
has carefully considered the plans and other information submitted.

In the Dustin Square district, so called, the most serious need of sewer-
age at the present time is in the region immediately about Dustin Square;
but in designing a sewer for this district the probable future needs of other
territory in this region has properly been taken into consideration, and the
plans submitted provide for the disposal of the sewage of such territory in
the valley of Fishing River and in the valley of Little River below the
Fishing River as seem likely to require sewerage in the future.

It is very important, in the opinion of the Board, to prevent the pollu-
tion of any of the streams in this territory by sewage, and the circumstances
are such that it will be much more economical and satisfactory for the city
to adopt a separate system of sewerage in this district than to attempt to
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remove both sewage and storm water in the same pipes. The plan sub-
mitted provides for keeping all storm water out of the proposed sewers
above Hilldale Avenue, and it is proposed also to construct underdrains
beneath the sewers wherever necessary to remove ground water. If the
plan is carried out completely, the proposed sewer will, in the opinion of
the Board, provide satisfactorily for the removal of all of the sewage of the
district which it is designed to serve. The quantity of sewage flowing in
the main sewer in the beginning may not be large enough to produce suffi-
cient velocity in the proposed siphon under the Little River to keep deposits
from forming, and flushing will probably be necessary ; nevertheless, the
proposed method of crossing the river appears to be the best that it is
practicable to adopt.

The Hilldale Avenue sewer, into which it is proposed to discharge the
sewage, is capable of conveying all of the ordinary flow of sewage to the
Merrimack River; but in times of heavy storms a portion of the mingled
sewage and storm water from this sewer will be discharged into Little River
at two points in the densely populated part of the city. The channel of
the river is of such a character that matters floating upon or in suspension
in the water tend to collect in places along its bottom and sides, and this
stream is liable to be offensive during the warmer portion of the year, un-
less all sewage and other polluting matters are kept out of it. If this is
not practicable, its condition should be improved as much as possible, to
prevent polluting matters from collecting on its bottom and sides.

The Board has carefully considered the plan for disposing of the sewage
of the westerly portion of the water-shed of Lake Kenoza, known as the
Kenoza Avenue system, together with various other plans suggested, and
concludes that the plan submitted has advantages which make it the best
one to adopt for the disposal of the sewage of this territory. The plan
provides for the construction of the sewers in the Kenoza Lake water-shed
upon the so-called separate plan, though it is proposed in the beginning to
discharge the underdrains temporarily into the main sewer. It is sug-
gested by your engineer that a storm-water sewer is needed in this district,
and that such a sewer would naturally be discharged into the stream below
the outlet of Lake Kenoza, and that the underdrains could subsequently be
connected with this sewer when constructed. It is desirable that some pro-
vision for removing the storm water as well as the sewage from this terri-
tory be made as soon as practicable, and it will be best to dispose of the
underdrainage in connection with the storm water. There is danger that,
if underdrains are discharged into the sewers for the collection of house
sewage, the mingling of sewage and underdrainage water may produce con-
ditions favorable to the growth of some form of fungus in the sewer, which
may interfere greatly with the flow of the sewage. The Board would there-
fore advise that the underdrainage water be kept out of the sewers for
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house sewage, and that a storm-water sewer be constructed to remove the
storm water and drainage from the thickly settled portion of the district
for which sewerage is now to he provided.

The proposed main sewer of the Keuoza Avenue system passes through
the water-shed of Lake Saltonstall, and you ask to be advised whether the
adoption of the proposed system will make it necessary to abandon the use
of Lake Saltonstall as a source of water supply. If the lake is to be con-
tinued as a source of water supply, its pollution should be prevented, and
all sewage and drainage and all storm water collected by any sewers or
drains within the district should be kept out of the lake. Analyses of the
water of the lake show that it already receives, directly or indirectly, a
considerable quantity of sewage from houses on its water-shed; and the
proposed sewer, which would provide for the removal of the sewage and a
portion of the storm water from the water-shed, would have a tendency to
improve the quality of the water of the lake, but would reduce its yield.
The source is a small one, and not needed at the present time for the sup-
ply of the city, since by the construction of the new works at Millvale an
ample supply has been secured for many years in the future without the
use of this lake; and, on the whole, the source does not seem of sufficient
value, in the opinion of the Board, to warrant the expense which would be
necessary to keep it in suitable condition for the supply of the city.

The proposed main sewer around Lake Saltonstall will be laid close to
tlie shore of the lake, and at a level considerably below the surface of the
water; and it will be necessary to construct this sewer with special care,
to prevent an excessive leakage of water into it, and it may be desirable
to use iron pipe with lead joints.

The proposed method of disposing of the sewage of the Kenoza Avenue
district by discharging it into the Merrimack River is the best that it is prac-
ticable to adopt. The outlet will be in the vicinity of a large population,
and it is desirable that the dry-weather flow of sewage be discharged well
out in the stream, to prevent fouling the bank of the river. The mingled
sewage and storm water during heavy storms may probably be discharged
close to the bank of the river without becoming objectionable. It is under-
stood that for the present the sewage will be discharged into an existing
sewer in Mill Street at the corner of Summer Street, but that this sewer
will be relaid whenever it shall become necessary.

Hopedale (the Draper Company). An application was received,
Oct. 7, 1899, from the Draper Company of Hopedale, for the advice
of the Board relative to the disposal of the sewage from its mills and
several houses in the village. To this application the Board replied
as follows :
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Dec. 7, 1899.

The State Board of Health received from you, on October 7, a notice of
your intention to introduce a system of sewage disposal for the purification
of the sewage from your works at Hopedale and from a portion of the
village, accompanied by plans and a description of the proposed works
prepared by your engineer.

The plans provide for the collection of the sewage in a reservoir of suffi-
cient capacity to hold the estimated night flow of sewage, from which the
sewage is to be pumped in the daytime to filter beds situated on land near
the westerly bank of Mill River, south of Main Street. It is stated by
your engineer that the present flow of sewage is about 110,000 gallons in
twenty-four hours, and the proposed plan of disposing of the sewage is
described as follows :

The proposed plan of sewage disposal involves septic tank treatment followed
by filtration upon two sand filter beds, aggregating 1.3 acres in area.

The proposed septic tank, built of Portland cement concrete, has a capacity, in
8 feet depth, of 50,000 gallons, in two compartments, each 35 feet long by 12 feet
wide by approximately 10 feet deep, connected with each other by a 10-iuch over-
flow and with the river by a 10-inch vitrified Akron pipe, discharging at a point (i
inches above high-water mark.

All pumping is to be done during the working day, and it is proposed to keep
the tank as nearly full as possible throughout the day until just before shutting
down the works at night, when the tank is to be pumped down about 8 feet (to a
point about 2i feet from its bottom), thus leaving a storage capacity of 50,000
gallons for the night flow. The present night flow is from 40,000 to 45,000
gallons. . . .

The two filter beds, aggregating 1.3 acres in area, will be used alternately,
morning and afternoon, the gates being operated by hand. The filter beds are
located upon high ground, about three-fourths of a mile from the town. It is pro-
posed to strip the loam and subsoil to a depth of approximately 18 inches to 2
feet from the surface in the preparation of the beds, in order to get into a free,
coarse sand. In the various test pits dug over this area and shown upon the plan
no strata of impervious or compact material have been encountered.

Subsequently a further communication was received, modifying portions
of the plans to allow for an anticipated increase in the quantity of sewage.
In this communication it is stated that the diameter of the force main will
be increased from 8 to 10 inches ; the septic tank will probably be increased
to 40 feet in length, instead of 35 feet; and that an additional tank in
extension of the first, or circular in form, of a capacity of approximately
70,000 gallons, for a pump well, may also be built. If the pump well is
not built, the increase in the size of the tank or reservoir will allow for the
expected increase in the night flow of sewage, so that the pumping can still
be done in the daytime. No plans for enlarging the filtration area have
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been presented, and, excepting that the size of the force main will be
increased, it does not appear that the changes suggested have been defi-
nitely adopted.

The Board has considered the plans and information submitted, and has
caused the locality to be examined by its engineer and samples of the soil
of the proposed filter beds to be analyzed.

The proposed tank into which the sewage is to be collected is expected
to allow for the decomposition and putrefaction of the sewage, so that the
solid matters may be broken up and be drawn out of the tank with the
sewage, and thus make it practicable to purify the sewage more readily,
and avoid the necessity of providing for the disposing of sludge. It is
evident, from the experiments made by the Board and the results obtained
in actual practice where sewage is stored in a tank or reservoir like that
proposed in the plan submitted, that the solid matters in the sewage will
become broken up to a considerable extent in the tank, and be more readily
disposed of on the filters ; but a considerable quantity of heavier matters
will accumulate in the proposed tank with the conditions under which it is
proposed to operate it, and these matters will have to be removed from
time to time. If they are discharged on beds prepared for the purpose and
quickly mixed with earth and carted away, the mixture can be disposed of
effectively, but this method of removing the sludge is likely to produce bad
odors, and should not be carried on in the neighborhood of the factory or
dwelling houses. The heavier matters that accumulate in the tank can be
pumped to the filtration area with the sewage and disposed of without
special difficulty or objection, if suitable provision is made therefor.

The proposed filtration area is nearer the thickly settled portion of the
town than is desirable; but, if a sufficient area of filters is provided and
they are properly cared for, the disposal of the sewage at this place is not
likely to be objectionable to those living in the village. The material in
some portions of the area is coarse and porous, but in other portions it is
somewhat fine ; nevertheless, if the soil and subsoil are removed from the
filter beds, and underdrainage is provided where necessary, a sufficient area
of filter beds of suitable depth can be prepared upon this area to purify all
of the sewage discharged from the sewers at present, or even if a consider-
able enlargement is made in the present works. The area of filters which
it is proposed to prepare in the beginning will, however, be no more than
sufficient for present needs, and may even be found inadequate, if the
quantity of sewage is larger in the winter and spring of the year than it
was found to be at the time the measurement of the flow was made.

In the opinion of the Board, it would be found of much advantage in
disposing of the sewage to divide the area into a larger number of beds than
two, the number you now propose, and very little advantage is likely to be
gained by pumping the sewage during the entix-e day at the rate at which
it flows into the tank.
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The proposed overflow pipe from the tank or reservoir through which
sewage may flow into the river when the tank is full is a desirable precau-
tion in case of accident to pumping machinery or force main, but sewage
should not be allowed to discharge through this overflow except in such an
emergency.

The plan in general, with the modifications suggested, is, in the opinion
of the Board, an appropriate one for the purification of the sewage from
your works at Hopedale and from the houses which are connected with the
sewers at present, and the works can be enlarged if necessary, so as to dis-
pose of a considerably greater quantity of sewage.

Longmeadow. An application was received, Aug. 24, 1899, from
the selectmen of Longmeadow, for the advice of the Board relative
to the disposal of the sewage of a portion of that town. The Board
replied to this application as follows :

Nov. 3, 1899.

The State Board of Health has considered your application for advice
with reference to a proposed additional sewerage system in the town of
Longmeadow, and the plans and information submitted therewith, and has
caused the territory to be examined by one of its engineer

It appears that the system now proposed is intended to provide for
the sewerage of the portion of the town in the vicinity of the common
south of the system built last year ; and you state that you propose to dis-
pose of the sewage upon a tract of about eleven acres of land belonging to
Everett B. Allen, which is located on the southerly side of Longmeadow
Brook, near the place where it crosses the Bark Haul Road, so called. You
further state :

It is proposed, as soon as the exigencies of the case require, to construct artifi-
cial filter beds on this trait of land; but, with the very small amounts of sewage
that will require to be disposed of for a year or more, it is believed that with a
very small filter bed or by broad irrigation all the sewage that we shall have can
be effectively disposed of.

From such information as is available it appears that the proposed system
will provide sewerage for a population of about 250, and that the aggre-
gate length of sewers will be about miles.

The examinations made under the direction of the Board show that the
proposed sewage-disposal area would have the advantage that it is located
a long distance from any dwelling house; but the soil in test pits dug in
various parts of the area is found to be composed of loam at the surface,
with clay underneath, so that it is entirely unsuitable for the purification
of sewage, and the Board is of the opinion that the disposal of sewage
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upon this land would create a nuisance, unless filter beds of suitable
material for the purification of the sewage are provided in the beginning.

There appears to be suitable soil in the region about the tract of land
referred to which might be used for the construction of artificial filters upon
this land; but the cost of constructing filters there would be large, as com-
pared with the cost of suitable filters at some place where the soil is natu-
rally adapted for the purification of sewage. Under the circumstances,
the Board does not at present advise the construction of artificial filters at
the place selected by you for the purification of sewage, but would advise
a further and thorough investigation, to learn whether it may not be practi-
cable to secure a suitable area of land upon which filter beds can be pre-
pared, at less cost than upon the land now proposed.

The Board will assist you in these investigations, if you desire, by mak-
ing examinations of samples of soil, and will give you further advice as to
the disposal of the sewage when you have the results of further investiga-
tions to present.

Ludlow . An application was received, April 10, 1899, from the
selectmen of Ludlow, with reference to the discharge of sewage from
Joy Street in that town into the Chicopee River. The Board replied
to this application as follows :

Mat 5, 1899.

The Board has caused the locality to be examined by one of its engineers,
and has considered the proposed plan for the disposal of the sewage. It
appears that the proposed sewer is intended to provide for the disposal of
the house sewage from several houses on Joy Street west of North Street,
in the village of Ludlow. The proposed point of discharge, as indicated
by you, is less than 150 feet down stream from the point at which it is pro-
posed to discharge the sewers of the Ludlow Manufacturing Company.

The proposed method of disposing of the sewage by discharging it in a
crude state into the Chicopee River appears to the Board to be permissible
under the present conditions, though the time may come when it will be
found necessary or desirable to divert all sewage, both from this sewer and
from the sewer of the Ludlow Manufacturing Company, from the river.

It is important, in discharging the sewage into the river, that the outlet
pipe be carried well out into the stream, so as to discharge the sewage at a
considerable distance from the shore, and thus avoid, so far as possible,
the danger of floating matters from the sewage collecting upon the shores
iu the vicinity of the outlet.

It is also important that all storm water, and, so far as possible, ground
water, be kept out of the sewer, since the admission of storm water to the
sewer would increase the cost of disposing of the sewage in the future, if it
shall become desirable to divert it from the river.
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Middleborough. An application was received, May 1, 1899,
from the selectmen of Middleborough, for the advice of the Board
with reference to the disposal of the sewage of the town. The
Board replied to this application as follows :

June 14, 1899.

The State Board of Health received from you, on May 1, 1899, an appli-
cation for advice with reference to a proposed system of sewerage and sew-
age disposal for the town of Middleborough, accompanied by a report by
Freeman C. Coffin, civil engineer, and plans of the proposed system.

The plans, in general, provide for two main sewers, one on the easterly
and the other on the westerly side of the main village, to collect the sew-
age from existing sewers and from the thickly settled portions of the town
which seem likely to need sewerage facilities in the future, and convey it
by gravity to a proposed filtration area located in the vicinity of the Plym-
outh & Middleborough Railroad, north-east of North and Everett streets,
and between those streets and the Nemasket River, where it is proposed
to purify the sewage by intermittent filtration, and to discharge the efliuent
into the river.

The sewage from a small portion of the village in the vicinity of the
river near the Star Mills and Water .Street cannot be discharged into the
proposed system by gravity, and the plan provides for collecting the sew-
age from this portion of the village and pumping it into the easterly main
sewer, which will pass near by, but at a higher elevation, whenever sewer-

age facilities shall be required in this district.
The existing sewers, which at present discharge their contents into the

Nemasket River, receive both sewage and storm water, so that the flow is
very variable. Measurements made by your engineer indicate that the flow
in dry weather is probably less than 250,000 gallons per day at the present
time, while at times of rainfall the flow' has been found to exceed 7,000,000
gallons per day. The plans submitted provide for the separation of storm
water from the sewage by diverting the storm water from the existing
sewers and discharging it into natural drainage channels, or into the out-
lets of existing sew'ers below the point where sewage will be intercepted
and below all house connections.

The sewage as it arrives at the filtration area will flow into a distributing
tank which is to have a capacity of about 12,000 gallons, from which the
sewage is to be discharged automatically onto filter beds and trenches
which it is proposed to prepare upon the filtration area.

The westerly main sewer is designed to take sewage principally from the
territory west of the railroad, in which no sewers have as yet been con-
structed. When this sewer is built, it will convey sewage to the same
filtration area through a sewer to be laid in the vicinity of the railroad.

The Board has considered your application and the plans and report sub-
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mitted, and has caused the locality to be examined by its engineer and
samples of soil from test pits at the proposed filtration area to be
analyzed.

It is not practicable to convey all of the mingled sewage and storm water
flowing from the present sewers at times of storms and winter thaws to the
filtration area and purify it, so that, unless the sewage is separated from
the storm water, it will be necessary at such times to discharge large
quantities of the mingled sewage and storm water into the Nemasket River,
or some of its tributaries, through overflows. These overflows would have
to be so arranged that sewage would not lie discharged into the river except
at times of rain or thaw, and it would necessarily be impracticable to avoid
conveying to the filtration area at such times much larger quantities of sew-
age than would flow in the sewers at any time if storm water is excluded.
It would consequently be necessary to provide a much larger area of filter
beds than would be required to properly purify the sewage if the storm
water should be wholly separated from the sewage in the beginning. The
estimates of cost submitted by your engineer show that, to separate the
sewage wholly from the storm water in the beginning and convey the sew-
age to the filtration area, while the storm water is allowed to flow through
natural channels or otherwise into the Nemasket River, would not very
materially increase the cost of the works ; and, under the circumstances,
the Board is of the opinion that it is decidedly for the best interests of the
town to separate the sewage from the storm water in the beginning, and to
prevent further pollution of the Nemasket River by crude sewage.

Examinations of the soil of the proposed filtration area show that it is
well adapted to the purification of sewage by intermittent filtration, and the
area is of ample size to provide for the disposal of all of the sewage of the
present population of Middleborough and to allow for a considerable
increase in the quantity of sewage in the future. The plan for disposing
of the sewage upon the proposed filtration area provides for the preparation
of a part of the area in the form of filter beds, from which all of the soil
and subsoil will be removed down to coarse gravel, and for the preparation
of other portions of the area where circumstances make it desirable in the
form of trenches, which will be excavated to the coarse gravel beneath the
subsoil and refilled with suitable filtering material. Two sets of filter beds
and trenches are shown upon the plans submitted: one on the easterly
side of the area, consisting of filter beds A, B, C, D, E and F, and trenches
contiguous to beds C and E ; and the other consisting of filter beds G, H,
I and J, with trenches contiguous to those beds on their westerly side.
The Board would advise the construction in the beginning of beds G, H, I
and J, and the construction of the easterly trenches shown upon the plan
submitted and about half of the westerly trenches contiguous to the filter
beds. This area of filters will be ample for the present needs of the town,
and will not require enlargement until the quantity of sewage becomes
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considerably greater than at present, if storm water is kept out of the
sewers.

The plans, as a whole, with the modifications suggested, are, in the
opinion of the Board, well adapted to the collection and purification of the
sewage of the thickly settled portions of Middleborough, in which sewers
have already been built or in which sewerage facilities seem likely to be
required in the future, and the prevention of the pollution of the Nemasket
River.

By excluding storm water wholly from the sewers which receive sewage
and constructing the filter beds as herein advised, and by providing a wide
fringe of vegetation along the sides of the filtration area, as suggested by
your engineer, all reasonable objections to the use of this area for the dis-
posal of sewage can, in the opinion of the Board, be avoided if the beds are
properly managed.

In response to the request contained in your application, received May
15, 1899, for the approval by the Board of the purchase or taking of certain
lands for sewage-disposal purposes, described in the application and shown
upon a plan submitted therewith, the State Board of Health gave notice
that a public hearing on this matter would be given at its office on June 1,
1899, under the provision of chapter 50, section 1, of the Public Statutes,

as amended by 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 Middleborough for the purification and disposal of sewage of two lots of
land situated on the north-east side of North and Everett streets and be-
tween those streets and the Nemasket River, as shown upon a plan sub-
mitted by the authorities of Middleborough on May 15, 1899, entitled
“Plan of land in Middleborough, Mass., belonging to Job Braley, to be
taken for filtration purposes for Middleborough sewerage system. Chester
E. Weston, surveyor, May, 1899. Scale, 1 inch=Bo feet,” the said land
being bounded, measured and described as follows :

Description ofLand in Middleborough, Mass., belonging to Job Braley, to he
taken for Filtration Purposes for Middleborough Sewerage System

Two lots of land situated in Middleborough, in the county of Plymouth and
Commonwealth of Massachusetts, on the north-east side of North and Everett
streets; said lots are bounded and described as follows :

Number one: Beginning at a stone bound on the north-east side of Everett
Street, a corner of land owned by George R. Sampson, thence in said Sampson’s
line, north 87° 80' east, six hundred and fifty (650) feet to a stone bound; thence
same course about twenty-seven (27) feet to the Nemasket River; thence in the
line of said river upstream to the line of land of the Plymouth & Middleborough
Railroad; thence in line of the northerly side of said railroad land in a westerly
direction, to a stone bound in line of said North Street; thence in line of said
street, north 21° 23' west, two hundred eight and seven-tenths (208.7) feet to a
stone bound; thence in line of said Everett Street, north 15° 54' west, nine hun-
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dred ninety-one and six-tenths (991.6) feet to a stone bound; thence in line of said
street, north 14° 20' west, three hundred fifty-three (353) feet to the bound first
mentioned; containing twenty-seven and one-half (274) acres.

Number two : Beginning at a stone on the north-easterly side of North Street,
thence north 33° 34' east, in line ofland of Job Braley, eight hundred twenty-two
and seven-tenths (822.7) feet to a stone bound in the line of the southerly side of
the said Plymouth & Middleborough Railroad; thence in said railroad line, south

(381) feet to the NomasketRiver; thence
owned by the heirs of Philander Wash-
e in line of said Washburn land, south
e (243) feet to a stone bound; thence in
sst, two hundred and ten (210) feet to a
one hundred thirty-five and thirty-five
bound ; thence south 33° 34' west, three
334.7) feet to a stone bound in line of

80° 8' east, three hundred and eighty-one
in line ofsaid river upstream to the land
burn, deceased, to a stone bound; thenc
27° 26' west, two hundred and forty-thre
line of said Braley’s land, north 57° 9' w
stone bound; thence north 68° 44’ west,
one-hundredths (135.35) feet to a stone
hundred thirty-four and seven-tenths (

said North Street; thence in line of said street, north 68° 5' west, thirty and sixty-
five one-hundredths (30.65) feet to the bound first mentioned; containing four (4)
acres.

North Adams. An application was received, July 5, 1899, from
the commissioners of public works of North Adams, for the advice
of the Board with reference to a proposed plan for diverting the sew-
age from a portion of State Street, which now enters the south
branch of the Hoosac River, and conveying it by means of an in-
verted siphon beneath the river to the general sewerage system of
the city. The Board replied to this application as follows ;—•

Sept. 8, 1899.

The State Board of Health received from you, on July 5, 1899, an ap-
plication for advice with reference to a proposed plan for diverting the
sewage from an existing sewer in State Street, in North Adams, through
which sewage now flows into the southerly branch of the Hoosac River on

the westerly side of the stream, and conveying it by means of inverted
siphons beneath the river to an existing sewer in State Street on the east-
erly side of the stream, which is a part of the general sewerage system of
the city.

The plan submitted provides for receiving the sewage from the State
Street sewer on the westerly side of the river in a man-hole which will also
serve as a catch-basin from which two inverted siphons of iron pipe will he
laid to the State Street sewer on the easterly side of the river. Each of
these siphons at the point of beginning will have a diameter of 14 inches,
according to the plan submitted, which quickly reduces to 12 inches, and
the sewage will be taken from a level considerably below the surface of the
sewage in the man-hole or catch-basin, but above the bottom, so as to
avoid taking floating matters or sediment into the siphons. The inlet to
one siphon is placed at a somewhat higher level than the other. Between
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this man-hole, or catch-basin, and the westerly side of the river another
man-hole is placed, surrounding the principal bend in the iron siphon pipes,
and provision is made for opening the pipes in this man-hole for the pur-
pose of cleaning them out in case they should become stopped up. A
connection with the water pipes of the city is also shown just above this
man-hole, and provision is made for the necessary gates, so that the avail-
able pressure of the city water works can be used in flushing out the
siphons if necessary. On the easterly side of the river the provisions for
cleaning out the sewer in case of stoppage are the same as on the westerly
side, excepting that there is no connection with the water main.

The Board has caused the locality in which it is proposed to construct
the siphon to be examined by one of its engineers, and has carefully con-
sidered the plan submitted. It will be advisable to so arrange the pipes
at the upper end of the siphon that the lower pipe will take the ordinary
flow of sewage and the higher one not come into operation except at times
of unusual flow, as otherwise more care might be necessary in keeping the
pipes free from obstruction. With this modification the plan is, in the
opinion of the Board, a satisfactory one for the purpose for which it is
proposed.

Northampton. Under the provisions of section 2of chapter 354
of the Acts of 1888, the State Board of Health, on March 22, 1889,

sal, which had been proposed byapproved a system of sewage dispo
the board of sewer commissioner
modifications and amendments, one
of the outlet of the system within

s of Northampton, with certain
of which required an extension
ten years from the date of the
should subsequently be extendedreply of the Board, unless the time

by the Board.
On March 9, 1899, the Board the refore sent a communication to

the mayor of Northampton, calling attention to the provisions of
this act and to the reply of the State Board of Health, dated March
22, 1889, a copy of which was enclosed in this communication.

Pittsfield. A general plan for a system of sewerage and sewage
disposal for the city of Pittsfield was presented to the Board, May
11, 1891, under the authority of chapter 357 of the Acts of 1890,
and was approved by the State Board of Health, May 12, 1891, with
the following provisions ;

This plan provides for the permanent disposition of the sewage by inter-
mittent filtration through the areas of upland indicated, and allows, the
temporary discharge of the sewage into the river at a given point during
the construction of the work; but such discharge is not to continue after
June 1, 1900.
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An order was adopted by the city authorities of Pittsfield, June 5,
1899, providing for the appointment of a special committee to peti-
tion the State Board of Health for an extension of time in which to
take the sewage of the city out of the Housatonic River.

After having received this petition, the Board, in compliance
therewith, and after due notice, held a hearing at the court house in
Pittsfield, Sept. 14, 1899, at which parties interested were present
from Pittsfield, and from other towns on the Housatonic River, be-
low Pittsfield.

The Board took the subject into consideration, and answered the
petition of the special committee of Pittsfield as follows :

Oot. 6, 1899.

To the Special Committee of the City ofPittsfield on Extension of Time for the Re-
moval of the Sewagefrom the Housatonic Bit

Gentlemen:— ln response to the petition of the city of Pittsfield for
an extension of time for the removal of the sewage of the city from the
Housatonic River, beyond June 1, 1900, the State Board of Health, at a
meeting held at its office, upon Oct. 5, 1899, took the following action:

Voted , That further action of the State Board of Health in the matter of the Pitts-
field sewage disposal be postponed till June 1,1900, when, in the opinion of the
Board, it might then be proper to extend the time for the completion of the sewage-
disposal works until Oot. 1, 1901, provided the city of Pittsfield shall have mean-
while shown due diligence in causing the necessary surveys to be made and in
doing such work as is practicable for carrying out the work of sewage disposal in
accordance with the plan approved by the State Board of Health in 1891.

Somerville. An application was received, July 18, 1899, from
the mayor of Somerville, for the advice of the Board relative to a
proposed system of drainage for a district in that city, and sul>
sequently the approval of the Board was requested of a plan for
discharging sewage and storm water into Miller’s River. The cor-
respondence and final reply of the Board were as follows :

Aug. 11, 1899.
Hon. George O. Proctor, Mayor of Somerville ,

Ma
Dear Sir: lour application for advice, under the authority of chap-

ter 3/5 of the Acts of 1888, with reference to a proposed system of drain-
age for the city of Somerville, has been considered by the State Board of
Health, and the Board has concluded that, in view of the provisions of
chaptei 2/o of the Acts of the present year, the Board is required to ,r ivc
a hearing before taking any action with reference to advising the city or
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with

approving any plan as to the disposal of its drainage. The Board has
therefore taken no further action in the matter, but a hearing will be given
as promptly as possible, upon receipt of a request and plans from the city
of Somerville, under the provisions of section 2 of chapter 275 of the Acts
of 1899.

The plans submitted with your present application are returned her

In accordance with the offer of the city of Somerville, made at a hearin
before the State Board of Health, September 7, to furnish the Board with
information that it might desire relative to the system of sewerage anc
drainage of the city of Somerville, and to the proposed plan to construct
and maintain a drain which shall discharge into Miller’s River, in order to
dispose of any storm-water overflow from its main drain and common sewers
and of any surface water or any other waste water not polluted with the
sewage, the Board would request that more definite information be fur
nished with reference to the points herein mentioned.

It appears, from information furnished by the city at the hearing re
ferred to, that at the present time the sewage and storm water, which is not
received into the metropolitan sewer in times of storm, flow to Charles
River through a sewer in Somerville Avenue in Somerville and Bridge
Street in Cambridge, but that the capacity of this sewer is overtaxed at
times of heavy rain and sewage backs up into the cellars of several hun-
dred houses in Somervill

The plan submitted for the approval of the Board provides for a new
sewer to be laid from the present sewer near the line between Cambridge
and Somerville into Mill River ; but the plans and information submitted
do not make it clear to the Board that the proposed new sewer and outlet
would relieve to a material extent the trouble which now occurs.

It also appears that it is proposed to construct a separate system of
sewerage for a part of the territory which now delivers sewage and storm
water into the Somerville main sewer, and that it is proposed to discharge
the sewage into the metropolitan sewer, but the proposed extent of the
separate system of sewerage is not defined. It further appears that, when
the proposed separate system of sewerage is constructed, the buildings in
the low districts are to be disconnected from the present main sewer and
its tributaries, and connected with the separate system, but that all storm
water and drainage will continue to flow into existing sewers tributary to
the Somerville main sewer. Drains for receiving storm water only have
apparently been constructed in parts of the district tributary to the Somer
ville Avenue main sewer, but these drains discharge into the main sewer,
so that the water becomes mingled with sewage.

In considering the effect of the proposed outlet into Miller’s River, the
Board desires the following information
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1. The limits of the area in which flooding occurs at times of heavy
rain, under present conditions.

2. The general elevation of the ground in the various parts of the above
area and the general elevation of the cellars of buildings in the area.

3. The extent of the area in which it is proposed to provide a separate
system of sewerage, and the time when it is proposed to complete and be-
gin the use of the separate system.

4. The proposed method of collecting and disposing of the storm water
in the district in which it is proposed to provide a separate system of sew-
erage, and the proposed method of collecting and disposing of the sewage
and storm water in the remaining portion of the district now tributary to
the Somerville Avenue main sewer, in which sewers upon the separate plan
will not be provided.

5. Profiles of the Somerville Avenue main sewer and its principal trib-
utaries in the district now affected by flooding, and an estimate of the
amount of rain that must enter the sewer to cause an overflow into Miller’s
River.

6. Such information as you can give as to the time required for sewage
that may be discharged in the vicinity of the proposed sewer outlet, at the
upper end of Miller’s River, to be carried by the tide into the main current
of Charles River.

It appears that much work has already been done by the city of Somer-
ville in separating the sewage from the storm water in the district in ques-
tion ; and the Board desires to be informed whether it is not feasible for
the city of Somerville to carry out further the plan for separating the sew-
age of the district in question from the storm water, so that storm water
unpolluted by sewage can be discharged into Miller’s River, and at the
same time the flooding of the low districts be prevented as far as it is
practicable to prevent it.

The State Board of Health received from you, on Aug. 24, 1899, the
following application with reference to a storm-water overflow from the
main drain and common sewers of the city of Somerville :

Acting under the authority ofchapter 276 of the Acts of 1899 of the Legislature
of said Commonwealth, the city of Somerville, a municipal corporation within the
said Commonwealth, hereby gives notice of its intention to construct and maintain
a drain which shal 1 discharge in Miller’s River, in order to dispose of any storm-
water overflow from its main drain and common sewers, and of any surface water
or any other waste water notpolluted with sewage, and herewith submits a plan
thereof for your approval.

The application was accompanied by a plan showing the district drained
by the Somerville Avenue main sewer at the place at which the proposed
overflow is to be located, and by a plan showing the proposed storm-water

Nov. 17, 1899.
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overflow drain, beginning at Somerville Avenue main sewer near the line
between Cambridge and Somerville, and ending at low-water mark at the
head of Miller’s River, at the boundary line between the cities of Cam-
bridge and Somerville.

Upon receipt of the application the State Board of Health gave notice
that a hearing would be given at its office on Thursday, Sept. 7, 1899, with
reference to the proposed plan. At this hearing the authorities of the city
of Somerville offered to furnish the State Board of Health with further in-
formation that it might desire relative to the system of sewerage and drain-
age of the city of Somerville, and to the proposed overflow from its main
drain and common sewers; and in response to a request of the Board of
September 27 you presented further information as to the matters referred
to, in a letter and in a reply of your engineer to questions submitted by
the Board.

Your plan for relief from the trouble from flooding of cellars is stated in
a general way by your engineer as follows :

One scheme for partial relief involves an outlet into MillersRiver on the north
side of the Boston & Lowell Railroad at the East Cambridge line. The outlet
would be protected by automatic tide gates, so arranged as to exclude the tide as
long as the water within the sewer was lower than the elevation of the water out-
side. .

. .

Records ofthe United States government show that in a period of eighteen years
the number of tides reaching grade 13 was 41 and the average rise of the tide
during the same period was 10£ feet above mean low water.

These figures demonstrate that there could be a theoretical possibility of cellars
at grade 13 being flooded about twice a year, on an average, even after the con-
struction of the relief drains. It would, of course, be necessary, in order to pro-
duce this flooding, that there should be rain during or immediately preceding the
brief period of excessive tidal height. But another means of preventing this flood-
ing has been considered and adopted in conjunction with the foregoing scheme.

The sewers of Somerville are designed on what is known as the “ combined
system,” in which the sewage from the houses and the rainfall from the entire
area are both dealt with by a single underground channel. The capacity of these
channels is practically determined, not by the comparatively insignificant volume
of sewage, but the maximum flow of rainfall estimated to reach them at a given
time. The sewers in the Somerville Avenue district are far from being large
enough to deal with this estimated volume under the normal head in the respective
sewers, but, as has already been stated, the discharge through them can be, and
is, largely increased by working them under pressure.

The only means b}' which this could be taken advantage of, for future drainage,
without subjecting adjacent cellars to the present risk of flooding, is to cut off the
house drains from the existing sewers, use the latter for storm water only, and
construct a new system of sewers, of greatly reduced size, to receive the house
sewage (not including roof water) through new connections between them and
the cut-off house drains.

This system provides for pipe sewers in each street; in many cases two sewers.
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one under each sidewalk, are included, so as to avoid the numerous house drain
crossings under the larger existing sewers.

The alteration of the house drainage would in many cases be a distinct gain in
a sanitary sense, as much of this work, in the older part of the city, was done be-
fore the adoption of the regulation now in force affecting this class of work.

A modification of this scheme, restricting the new “ separate ” sewers to the
low-lying area in which trouble from flooding is experienced, has been adopted,
and about 3i miles will be completed in 1899. When wholly completed, it pro-
vides for all parts of the area in which low cellars exist; the house sewage from
the remainder of the area, the high portion, would continue to be dealt with by
the existing combined sewers.

The information furnished by you further shows that the area affected
by flooding includes about 255 acres, and that within this area there are
about 900 cellars that are subject to flooding under present conditions,
some of them being below the level of an ordinary high tide. It is also
stated in the communication of your engineer that no accurate estimate of
the amount of rainfall required to cause an overflow into Miller’s River can
be determined under all the varying circumstances and conditions encoun-
tered within the area, but that the discharge in the Somerville Avenue main
sewer would increase to about four times the present dry-weather flow be-
fore an overflow would take place.

With regard to the time required for the sewage that would be discharged
by the proposed plan in the vicinity of the proposed new outlet at the upper
end of Miller’s River to be carried by the tide to the main current of
Charles River, it is stated in the communication of your engineer that the
discharge from the overflow would reach Charles River at different intervals
of time, according to the different c
charging, any floating matter being
return tide out of Miller’s River.

onditions of tide and the time of dis-
carded to Charles River on the next

The Board has carefully considere
and has caused an examination to
Miller’s River and tests of the movi
be made by means of floats. It is

1 the plans and information submitted,
be made of the proposed outlet into
imeuts of the water in this estuary to
evident that, as stated by your engi-

neer, the proposed overflow into Miller’s River will in itself be only a
partial relief for the flooding of cellars in Somerville, since from the in-
formation submitted it appears that some of these cellars are below the
level of an ordinary high tide and many more below tides that frequently
occur.

While the proposed new outlet would reduce somewhat the height to
which water in the sewers would rise, and consequently would reduce
somewhat the number of cellars that would be affected by flooding and the
depth to which they would be flooded, it appears that you do not expect
full relief until some indefinite time in the future, when the separate sys-
tem for the low area may be completed.



SENATE —Xo. 4.1900. 89

At the present time, the dry-weather flow of sewage is taken into the
metropolitan sewer; but when the flow is increased by rain or melting
snow to about three times the dry-weather flow, the flow into the metro-
politan sewer is shut off, and the mingled sewage and storm water finds an
outlet through the present sewer into Charles River at Craigie bridge. By
the proposed plan it appears from the information furnished by you that
an overflow will take place into Miller’s River, when the quantity of mingled
sewage and storm water amounts to about four times the present dry-
weather flow of sewage. Judging from the information available as to the
quantity of this dry-weather flow and from the size of the water-shed, it
appears that the dry-weather flow would be increased to four times its
present quantity by a rainfall of about .014 of an inch per hour reaching
the sewers ; so that it is evident that the overflow would come into opera-
tion in nearly every shower or thaw that will cause water to flow in the
street gutters, at which times the street washings and nearly all of the
sewage of the Somerville Avenue sewer would be flowing into Miller’s
River.

There is no stream flowing into the upper end of Miller’s River to main-
tain a current through it, and tests made by the Board by means of floats
show that floating matters deposited in the water in the vicinity of the
upper end of Miller’s River are likely to remain within the stream for three
or four days and even longer. Under these conditions, if sewage is intro-
duced the suspended organic matters will settle and collect on the sides
and bottom of the river and will undoubtedly produce a nuisance, which
must be avoided

It is highly important to prevent the flooding of cellars in the low dis-
tricts of Somerville, and it appears to be entirely practicable to do this in
nearly all cases by disconnecting the sewers from the Somerville Avenue
sewer and connecting them directly with the metropolitan sewer, and if
the storm water was separated wholly from the sewage it would be permis-
sible to discharge this storm water into Miller’s River; but the Board is
of the opinion that the public health requires that sewage should be kept
out of Miller’s River, and that no sewage should be discharged into this
estuary, at least above the Prison Point bridge. Furthermore, if the plan
you propose should be carried out and a separate system of sewers con-
structed in the low districts discharging directly into the metropolitan
sewer, and the present sewers be utilized to remove the storm water of the
low districts, together with the mingled sewage and storm water of the
high districts tributary to the Somerville Avenue sewer, this sewage would
still be discharged into Miller’s River, and such a method of disposing of
any of the sewage of Somerville should, in the opinion of the Board, be
avoided. This can be done by separating the storm water wholly from
the sewage in a portion of the district and conveying this storm water un-
polluted by sewage to Miller’s River. By thus diverting a sufficient por-
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tion of the storm water from the present main sewer in Somerville Avenue
to prevent its capacity from being overtaxed at times of storms, this sewer
can be used to remove to Charles River the storm water which may be
mingled with sewage from the remainder of the district; and, in the
opinion of the Board, it is desirable that progress be continually made
toward separating the sewage from the storm water and removing all of
the sewage of this district directly into the metropolitan sewer, to the end
that finally no sewage be discharged with the storm water into Charles
River.

For the reasons given, the State Board of Health, acting under the au-
thority of chapter 275- of the Acts of 1899 of the General Court of the
Commonwealth, does not approve the plan presented by the city of Som-
erville for disposing of the storm-water overflow from its main drain and
common sewers by discharging it into Miller’s River.

Soutiibkidgb. An application was received, June 19, 1899,
from the sewer commissioners of Southbridge, for the advice and
approval of the Board of a system of sewerage and sewage disposal
for that town. The Board replied to this application as follows ;

Aug i, 1899.

The State Board of Health "received from you, on June 19, 1899, an
application for the approval of a system of sewerage and sewage disposal
for the town of Southbridge, said application being as follows :

The town of Southbridge, by its sewer commissioners and in conformity to sec-
tion 2 of an act authorizing the town of Southbridge to construct and maintain a
system of sewage and sewage disposal, passed in the year 1899, respectfully peti-
tion your Honorable Board to approve of a system of sewerage adopted by the
town at a meetingheld June 29,1898, with such modifications as may seem proper
to your Honorable Board, a plan already being on file at your office.

Also, that said town may by its commissioners construct such part or parts of
said system as are shown on the small plan, accompanying this petition, the pro-
posed work being shown in green.

Also, that said town may construct such part or parts of a main sewer, leading
to the disposal beds, and make such modifications in the same, as are shown on
said small plan, and are marked in orange thereon.

Also, that said town may make, construct and use, on land already purchased,
disposal beds for the purification and disposal of its sewage, as will more fully
appear on the plan of proposed filter beds and description annexed hereto and
made a part of this petition.

Also, the right to take, use or construct all ways or drains necessary to carry
out the above proposed work, with such modifications or changes as may seem
proper, when detail and working plans are made for the construction of the
same.
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The application was accompanied by a report and plan of a system of
sewerage and sewage disposal, prepared by F. L. Fuller, C.E., of Bos-
ton, and adopted by the town of Southbridge at a town meeting held on
June 29, 1898 ; and by two other plans, one showing the proposed modifi-
cations in the plan of sewerage adopted by the town on the above date, and
the other showing a system of filter beds which it is proposed to construct
on the northerly side of the QuinebaugRiver in the vicinity of the Saunders-
dale millpond and a short distance below the new Lensdale dam, so called.

The plan of sewerage and sewage disposal adopted by the town at its
meeting on June 29, 1898, provides for a general system of sewerage for
all of the thickly inhabitedportions of the town of Southbridge, and for the
disposal of the sewage, except from a small district near Saundersdale,
upon filtration areas, one of which is located on the northerly side of the
Quinebaug River in the vicinity of the Saundersdale millpond and a short
distance below the new Lensdale dam, and the other in the vicinity of Dean
Brook, a short distance further down stream. The small district near
Saundersdale is provided for by a sewer in Main Street extending from a

point a short distance east of the North Woodstock road to the Quinebaug
River just below the bridge at Saundersdale, where it is proposed, appar-
ently, to discharge the sewage directly into the river.

It is proposed in the beginning to construct filter beds on land owned by
the town located on the northerly side of the Quinebaug River in the vicinity
of the Saundersdale millpond, this land being included in the upper of the
two filtration areas referred to above,
sewers to receive sewage only, and it i;

The proposed system provides for
proposed to keep storm water, and,

so far as practicable, ground water, out of the sewer
Several sewers have already been constructed in the town, and on one of

the plans submitted with your application you indicate certain streets in
which it is proposed to begin the construction of sewers. This plan also
shows a modification in the line of the main sewer, whereby, instead of
carrying the main sewer across the millpond above the Lensdale dam to the
proposed filtration area on the northerly side of the river in the vicinity of
the Saundersdale millpond, it is pr
southerly side of the river through
intersection of Main Street with tin
point it is proposed to carry the sewr
tration area by means of a bridge.

oposed to continue the sewer on the
Main Street and private land to the
> North Woodstock road, from which
r across the river to the proposed fil-

The plan of the proposed filtration area submitted with your application
shows 24 filter beds, having an aggregate area of about 11£ acres, 16 of
which are located on land owned by the town, and it is proposed to con-
struct these 16 beds for immediate use. The elevation of the surface of
the proposed filter beds and the elevation of the top of the dam at the out-
let of the Saundersdale millpond are shown upon this plan, and the loca-
tion of the underdrains beneath the filter beds are also shown. At the
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request of the Board you have also shown details of a proposed flush tank,
into which the sewage will be discharged at the filtration area, and the
method of distributing the sewage and removing surface water and under-
drainage.

The Board has carefully considered the application and the report and
plans submitted therewith, and has considered the results of examinations
of the proposed system and of the location of the filter beds made by its
engineers. The proposed system of sewerage will provide satisfactorily
for the removal of the sewage of all of the district which it is designed to
serve, and the filter beds are of ample size to purify all of the sewage from
the sewers now constructed and the sewers which it is proposed to con-
struct in the near future, as indicated upon the plan submitted, if storm
water, and, so far as is practicable, ground water, are kept out of the
sewers. It appears to be practicable to enlarge the filtration area by con-
structing filter beds Nos. 17 to 24 inclusive, as shown upon the plan sub-
mitted, whenever extensions of the system of sewerage or the increase in
the quantity of sewage shall make additional filter beds necessary. When
the capacity of this filtration area has been fully developed, suitable areas
for the disposal of the sewage are found in the valley of Dean Brook, near
the river further down stream, to which the main sewer can be extended
when necessary.

The plan adopted June 29, 1898, shows a sewer extending from Main
Street across the millpond about 550 feet above the new Lensdale dam, and
thence along the northerly side of the river as far as the valley of Dean
Brook. A portion of this sewer is now rendered unnecessary by the pro-
posed modifications in the plan submitted, and the remaining portion by
which sewage would in the future be conveyed to the valley of Dean Brook
would be much more difficult to construct than a sewer located ou the
southerly side of the river; so that it is probable that, when it becomes
necessary to make an extension of the system to the valley of Dean Brook,
some other route for the sewer will be found desirable. It seems probable
that further examination may show that it is practicable to purify the sew-
age which would naturally be discharged into a sewer laid in Main Street
from the vicinity of the North Woodstock road to the Quinebaug River at
Saundersdale, and it is very desirable, in the opinion of the Board, to avoid
the pollution of the Quinebaug River by crude sewage. In any case, it
does not appear that the need of sewerage in this portion of the town is
likely to require the construction of this sewer for a considerable time in
the future.

Since the sewer- on the northerly side of the river already referred to
does not seem to be necessary, and since it appears to be for the interests
of the town to avoid the discharge of crude sewage into the river in the
vicinity of Saundersdale, the Board modifies and amends the plans sub-
mitted by striking out therefrom all of the sewer shown upon the plans
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which extends from Main Street across the millpond above the new Lens-
dale dam and along the northerly side of the Quinebaug River down to the
valley of Dean Brook; and by striking out the proposed sewer in Main
Street from a point about 200 feet east of the junction of Main Street with
the North Woodstock road to the Quinebaug River at Saundersdale. With
these two modifications and amendments, the Board approves the plan of
sewerage and sewage disposal for the town of Southbridge, prepared by
F. L. Fuller, C.E., of Boston, and adopted by the town of Southbridge at
a town meeting held on June 29, 1898; and approves the modifications
proposed by your board and shown upon the plan submitted to the State
Board of Health June 19, 1899, entitled “Plan of sewerage for the town
of Southbridge,” upon which the proposed modifications are shown ; and
approves the plan of sewage disposal as shown upon the plan submitted
by you June 19, 1899, entitled “ Town of Southbridge. Plan of pro-
posed filter beds on area No. 1. 11.44 acres. Scale 80' = one inch.
A. C. Moore, C.E. 1899.”

By providing underdrains beneath the sewers in wet places and discharg-
ing them into local water courses, much leakage into the sewers may be
prevented and a considerable saving effected in the cost of disposing of the
sewage.

The plans submitted show a waste pipe from the man-hole in Main Street
opposite the filter beds, through which the sewage, by opening a gate, can
be discharged directly into the river. Some emergency may arise which
may require the use of this overflow ; but it is understood that it is to be
opened only in emergency, and is not for frequent or regular use, and that
there are to be no automatic overflows in connection with the system by
which sewage may be discharged at any place except upon the filter beds.

It is proposed to remove sludge from the flush tank by pumping it into
carts and removing it to a suitable place of disposal. This will be a some-
what expensive method, and, while it does not seem likely that the quan-
tity of sludge that will require removal in this way will be large, it would
probably be best to provide a sludge bod upon which the tank could be dis-
charged from time to time when it is desired to clean it out. Even if it
should be necessary to locate the sludge bed at some place where it would
be flooded at periods of high water in the river, the flooding would not seri-
ously interfere with its usefulness if the bed is protected from injury by the
current of the river.

The main underdrains beneath the filter beds appear to be of ample size
to remove the drainage that may be expected to enter them, and it is pro-
posed to provide lateral underdrains as frequently as may be found neces-
sary. The beds are so situated that it is difficult to predict how large a
quantity of underdrainage will have to be removed, since there is liable to
be a considerable filtration of water from the river into the beds and a con-
siderable flow of ground water toward them from the land side. If in the
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construction of the beds it is found that the quantity of ground water to be
dealt with is likely to be larger than is now expected, it will be necessary
to provide a liberal system of underdrainage to keep the water at a low
level in the beds and allow ample opportunity for the air to enter the filters
after each application of sewage.

Stockbridge. An application was received from the authorities
of Stockbridge, March 6, 1899, for the advice of the State Board of
Health with reference to the sewage disposal of the town. The
Board replied to this application as follows : —-

Mat 18, 1899

The State Board of Health received from you, on March 6, 1899, an
application for advice with reference to the disposal of the sewage of the
town of Stockbridge, accompanied by plans showing a system of sewers for
the main village of Stockbridge connecting with a main sewer running
north-westerly near a brook parallel with Main Street to Church Street,
through which street and the road to West Stockbridge the sewer passes to
a proposed filtration area known as the Barnes pasture lot, situated on the
northerly side of the Housatonic River about one mile north-west of the
main village of Stockbridge, where it is proposed to purify the sewage by
applying it to land and to discharge the effluent into the Housatonic
River.

On May 9, 1899, a modified plan of the sewage-disposal area was
received, showing filter beds for the purification of the sewage by intermit-
tent filtration, having an area of about one acre and a half, and an area of
about three acres of land upon which it is proposed to dispose of a portion
of the sewage by irrigation.

The plans submitted provide for the construction of six filter beds by
taking sand from the higher parts of the sewage-disposal area and deposit-
ing it on the land in the lowest portion of the area. The elevation of the
land at the place where it is proposed to construct the filter beds is for the
most part between 2 and 3 feet above the level of ordinary high water
in the river, which is approximately at grade 81, and it is proposed to con-
struct the beds so that their surfaces will be at a level about 5 feet above
high water, or at grade 86 on the plan submitted.

It is proposed to provide underdrains about 23 feet apart beneath the
beds, the elevation of the underdrains at their upper ends being at grade
82 and at the lower end from grade 81 to grade 81.3. The depth of the
filtering material over the underdrains will therefore be from 4 to 5 feet,
and between the underdrains the depth will range from 3£ to 4 feet.

The land which it is proposed to prepare for irrigation is to be graded
with the most available material to a uniform slope of 1 foot in 100 from
the upper side to the lower side, the total width of the field being about 330 1
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feet and the surface at the upper side being at grade 87. This area is also
to be underdrained with drains 30 feet apart, which will be 4.5 feet below
the surface at the upper side of the area and about 2.7 feet at the lower
side.

The Board has caused the locality to be examined by its engineer and
has carefully considered the reports and plans submitted. The main and
tributary sewers provide for collecting sewage from practically all of the
present buildings in the mainvillage of Stoekbridge and for the conveyance
of this sewage to the proposed disposal area.

By a plan submitted in 1896 the basements of several buildings in the
village were below the level of the sewers into which cellar fixtures would
naturally drain. By the present plan some of the sewers will be laid at a
higher level, but no information has been submitted to show whether a
larger number of cellars would be affected in the manner referred to than
by the previous plan. In the plan submitted it appears to be feasible to
lower the level of some of the sewers, and it is the opinion of the board
that wherever it is practicable to do so it is desirable to lay the sewers at a
sufficiently low level to make it possible to connect basement fixtures with
them if necessary. It is important to lay the underdrains for receiving
ground water sufficiently below the bottom of cellars so that the ground
beneath the cellars may be drained. The grades of some of the sewers are
somewhat flat, and in cleaning the sewers it would be of advantage if man
holes were placed at more frequent intervals.

It is very important that all storm water be excluded from the sewers,
and that ground rvater be excluded, so far as practicable, by care in the
making of joints and by the construction of underdrains as proposed be-
neath the sewers to discharge ground water to local water courses wherever
practicable.

The area proposed for the disposal of the sewage is the same as that pro-
posed in your former application, concerning which the Board advised that
it appeared to be the most suitable one which it is practicable to use for the
disposal of the sewage without pumping, and that its location was satisfactory
from a sanitary point of view. Examinations of the soil of this area by
means of test pits have shown that the soil of the higher portions beneath a
surface layer of loam consists largely of sand suitable for the purification
of sewage by filtration; but the elevation of most of these portions of the
land is such that sewage from the proposed system cannot be discharged
upon them without pumping. The lower portions of the area contain sandy
soil in some places, but the soil of large portions is of clay or other very
fine material not suited to the purification of sewage. By the proposed
plan all of the material for the proposed filter beds will have to be moved
to the place where the beds are to be located, and by selecting the material
best suited for filtration satisfactory filter beds can be constructed having
an area of one and one-half acres, as proposed.
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The depth of filtering material in the proposed filters is less than is de-
Jrable, but the quality of the sand of which the filters are to be composed

is such that a satisfactory purification of the sewage will be effected by the
proposed filters, if care is taken to carry out the plans thoroughly and to
provide a thickness of filtering material of at least 4 feet over the under-
drains and for a distance of at least 5 feet on both sides of each under-
drain. The trenches in which the underdrains are laid for about a foot
from the pipe should be filled with gravel, and the use of sand in these places
should be avoided, because sand will run into the joints of the pipes and
impair the efficiency of the beds.

The proposed irrigation area, if composed of coarse material like the fil-
ter beds, would dispose of a considerable quantity of sewage in the summer
season; but, if constructed of the material most available, as appears to
be the intention from the information submitted, care will be necessary to
avoid discharging a greater quantity of sewage upon this area, especially
in winter and in wet weather (at other seasons of the year), than the ground
is capable of readily absorbing, since the sewage would otherwise accumu-
late in the lower portions of the area and create a nuisance.

The proposed flush tank at the disposal area will be capable, with the
addition of storage in the lower end of the sewer, of discharging nearly
21,000 gallons at one time ; and, considering the area of the proposed filter
beds, satisfactory results could probably be obtained with a tank two-
thirds the size.

The plans as a whole, with the modifications suggested, will, if carried
out, in the opinion of the Board provide satisfactorily for the collection
and purification of all of the sewage of the thickly settled portions of the
town of Stockbridge, and the capacity of the works can be enlarged in the
future, if necessary, by increasing the area of the filter beds.

In response to the request of the board of selectmen of the town of
Stockbridge for the approval by the Board of the purchase or taking of a
certain lot of land in the town of Stockbridge, known as the Barnes pasture
lot, for sewage-disposal purposes, the State Board of Health gave notice
that a public hearing upon the matter would be given at its office May 4,
1899, as required by chapter 50, section 1, of the Public Statutes, as
amended by chapter 124 of the Acts of 1890. At this hearing no person
appeared to oppose the purchase or taking of laud referred to for sewage-
disposal purposes ; and the Board hereby approves the purchase or taking
by the town of Stockbridge, for the purification and disposal of the sewage
of the said town, of land on the northerly side of the Housatonic River,
between the river and the road from Stockbridge to West Stockbridge and
about a mile west of the village of Stockbridge, as showm upon a plan en-
titled, “Plan of laud sold by James Barnes to the town of Stockbrido'e,
Mass., May 11, 1899. Scale 1 inch=loo feet.” Said land being bounded,
measured and described as follows :
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of selectmen :

Beginning at a stone monument on the south side of the road leading from
Stockbridge to West Stockbridge, being the northerly corner of the land of Mrs.
B. Blakeman ; thence along the southerly side of the road to West Stockbridge N,
42° 82' 30" W., 1,996.4 feet to a stone monument on the line of the land of Chas. L.
Lynch; thence with the line of said Lynch S. 13° 9' 00" W., 627 feet to a stone
monument on north bank of the old channel of Curtis Mill Brook; thence with the
line of the land of Walter H. Lynch S. 32° 29' 00" E. 106.3 feet to a stone monu-
ment on the south bank of the old channel of Curtis Mill Brook ; thence with the
line of said W. H. Lynch S. 12° 10' 00" E., 738.3 feet to a stone monument on the
north bank of Curtis MillBrook; thence with the thread of said brook south-west-
irly 225 feet to the north bank of the Housatonic River; thence along the bank of

the river south-easterly 610 feet to the land of Mrs. Birdseye Blakeman; thence
with the line of the said Mrs. Blakeman N. 70° 23' 00" E., 25 feet to a stone monu-
ment in the said line; thence N. 70° 23' 0i" E., 983.3 feet to the point of begin
ning, containing about 29 acres, be the same more or le

wakefield. Applications were received from the sewerage com-
mittee of Wakefield for advice with reference to the sewage disposal
of that town, and from the selectmen of Wakefield for the approval
of a certain tract of land in that town for sewage-disposal purposes,
according to the provisions of chapter 124 of the Acts of 1890.
Under the provisions of this act a hearing was held at the office of
the Board, July 6, 1899, after due notice, and the Board sent the
following communication to the sewerage committee and the board

Aug. 3, 1899.

The State Board of Health receivi
town of Wakefield, in June last, an
to the disposal of the sewage of the

1 from the sewerage committee of the
application for advice with reference
town of Wakefield, accompanied by

plans showing a proposed main sewer to receive the sewage from the
thickly settled portions of the town and convey it to a proposed filtration
area located in the easterly portion of the town between Montrose Avenue
and the Saugus River north of Water Street, where it was proposed to
purify the sewage by applying it to filter beds of gravel and sand and to
discharge the effluent into the Saugus River. Subsequently, a modified
plan of the sewage-disposal area was presented, providing for a main efflu-
ent drain to be laid from the proposed filter beds along the westerly side
of the Saugus River to a point of discharge into the Wakefield branch of
the Saugus River, also known as Crystal Brook, near its mouth.

An application has also been received from the board of selectmen of
Wakefield, requesting the approval by the State Board of Health of the
purchase or taking by the town of Wakefield of the lands in the easterly
portion of the town upon which it is proposed to purify the sewage.

By the plan of sewerage submitted by the sewerage committee the town
is divided into two districts, one to be known as the high-level district and
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the other as the low-level district. The high-level district, according to
the plan submitted, comprises the portion of the town above contour line
105 Boston base, in the region about the easterly side of Lake Quanna-
powitt, and the area above contours 100 to 110 in the region lying west of
a line from Crystal Lake to Lake Quannapowitt. There is also a district
extending east from Crystal Lake to Farm Street, which it is proposed to
connect with the high-level sewer. The sewers of the high-level district
will discharge into a proposed main sewer commencing on Railroad Street
near Avon Street, thence running through Railroad Street, Nahant Street,
land of the town of Wakefield and private property to Water Street, thence
by Water Street, Montrose Avenue and private property to the proposed
filter beds.

The low-level sewer you state can be built along the Newburyport branch
of the Boston & Maine Railroad, and will pass near the rattan factory;
and then, by following the valley of Wakefield Brook and Water Street,
will be carried to the filter beds, where the sewage will be pumped to a
sufficient height for disposal; or the route may be changed in the vicinity
of the rattan factory, and the sewer built across the valley near Melvin and
Valley streets, and the sewage pumped to the high-level sewer at some cpn-
venient place; but no definite location for a pumping station for the low-
level district is indicated in the plans submitted.

In constructing the sewers it is proposed to provide for a large increase
in population in the town, and a sub-drainage system is to be provided
beneath the main sewers, so that wet districts, when practicable, can be
drained of ground water. It is proposed to discharge the uuderdrains into
local water courses where convenient.

At the filtration area it is proposed to construct 8 acres of filter beds in
the beginning upon land lying northerly of a small brook which crosses the
proposed filtration area and discharges into the Saugus River about 1,500
feet above the mouth of the Wakefield branch. When a larger filtration
area is needed, other beds can be constructed south of this brook. Filter
beds are to be constructed of porous material suitable for the purification
of sewage, and provided with suitable underdrains. It is proposed to dis-
tribute the sewage to the different beds in the beginning without the use of
a flush tank, using the storage capacity of the main sewer for the purpose
of discharging a considerable quantity of sewage on the beds at one time.

The Board has carefully considered the application and plans submitted,
and has caused the territory to be examined by its engineer, and samples
of the soil collected from various test pits on the area to be analyzed.

The proposed plan of sewerage, by dividing the town into high-level and
low-level districts, and by conveying the sewage from the high-level district
to the filtration area by gravity, is a desirable one to adopt in this case;
and it is probable that for many years the greater portion of the sewage of
the town will be discharged into the high-level sewers and conveyed by



SENATE —No. 4.1900.] 99

gravity to the filtration area. It appears to be practicable to construct a

low-level main sewer, so as to provide for collecting the sewage of all of
the low-level districts of the town which seem likely to require sewerage
for many years in the future without providing for pumping the sewage
more than once, excepting possibly for a very small district near Lake
Quannapowitt.

The filter beds are to be located in a thinly populated portion of the
town, and suitable material for the purification of the sewage is present
upon the proposed filtration area in sufficient abundance to make it practi-
cable to provide a sufficient area of filter beds to purify all of the sewage
of the town satisfactorily for many years in the future.

The proposed system of sewerage and sewage disposal, so far as it is
outlined by the plans submitted, is, in the opinion of the Board, an appro-
priate one for the collection and disposal of the sewage of the town of
Wakefield, and its construction will make it practicable to prevent the
further pollution of the streams in the town and greatly improve the con-
dition of those tributaries of the Saugus River, especially the so-called
Wakefield branch. It is highly important, however, that in the construc-
tion of the filter beds adequate provision be made whereby all the effluent
can be diverted from the Saugus River into the proposed effluent drain,
and discharged into Crystal Brook whenever the city of Lynn again con-
cludes to take water from the river at any point below the filter beds.

When definite plans of the sewers and the low-level pumping station
have been prepared, it is the opinion of the Board that they should be sub-
mitted for further consideration.

In response to the request of the board of selectmen of the town of
Wakefield for the approval by the Board of the purchase or taking of cer-
tain lands in the town of Wakefield for sewage-disposal purposes, the State
Board of Health gave notice of a public hearing in the matter to be held at
its office on July G, 1899, as required by 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 Wakefield, for the purification and disposal of the
sewage of the said town, of land in the easterly part of Wakefield, located
between Montrose Avenue and the Saugus River, north of Water Street,
as shown on a plan entitled “Wakefield, sewerage. Plan showing land
included in application to State Board of Health, dated May 25, 1899.
Scale, 50 feet per inch. May 18, 1899. Louis E. Hawes, civil and hy-
draulic engineer, Boston, Mass.,” said land being bounded, measured and
described as follows :

Parcel I. —band belonging to E. Maria Eaton of Wakefield, Mass., and Sarah
A. Leatherbee of Jamaica Plain, Boston, Mass., described, measured and bounded
as follows:

A lot ofwood land situated on the easterly side of Montrose Avenue, so called,
formerly Wiley Street, in the town of Wakefield, Mass., comprising; 8.97 acres.
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more or less, the same being a portion of Lot No. 3, on a plan of David Wiley’s
farm drawn October, 1848, by H. L. Eaton, recorded Middlesex South District
Registry of Deeds, plan book 3, page 59, and described in a partition of the estate
of David Wiley, recorded Middlesex in said Registry ofDeeds, 1874, Book No, 26

said portion being bounded and measured as follows :paj
Beginning at a stake in an angle of the easterly side of said Montrose Avenue,

at the north-west corner of land belonging to Salva S. Butterfield and devisees
under the will of George W. Butterfield, deceased; thence by land of said Salva S.
Butterfield el al., 60° 33' south-easterly 771 feet, more or less, on a wall to a
corner; thence continuing by land of said Salva S. Butterfield cl al., 44° 47' north-

easterly 278.5 feet, more or less, on a wall to a corner stake ; thence by other land
ofE. Maria Eaton and Sarah A. Leatherbee, 22 3 48' north-easterly 261.78 feet
more or less to a stake ; thence continuing by said other land of E. Maria Eaton
and Sarah A. Leatherbee, 72° 00' north-westerly 981.36 feet more or less, to a
stake at Montrose Avenue ; thence by the easterly side of Montrose Avenue, 0°47
south-westerly 160.55 feet, more or less, to a stake at an angle; thence continuing
by Montrose Avenue, 9° 17' south-westerly 202 feet more or less to a stake at the
point of beginning; and as shown on a plan by Louis E. Hawes, civil and
hydraulic engineer, entitled, “Wakefield sewerage, plan showing land included

dress Wakefield, Mass.), and devisees under the will of George W. Butterfield of
Saugus, Mass., deceased; said devisees being Dr. George W. Butterfield of Wake-
field, Mass.; Laura Marion Knight (born Butterfield) of Salem, Mass.; Roscoe S.
Butterfield of Saugus, Mass, (address Wakefield, Mass.) ; and Anna M. Pike
(born Butterfield) of Everett, Mass.; described, measured and bounded as
follows

A. lot of grass land and swamp with the buildings thereon, if any, situated on
the easterly side of Montrose Avenue, so called, formerly Wiley Street, in the
town ofWakefield, Mass., comprising 12.6 acres, more or less, the same being the
portion which lies within the town of Wakefield of Lot No. 2 on a plan of David
Wiley’s farm, drawn October, 1848, by 11. L. Eaton, recorded Middlesex South
District Registry ofDeeds, plan book No. 3, page 59, and described in a deed from
G. L. Hawkes to Geo. W. Butterfield, recorded Middlesex South District Registry
of Deeds, 1879, book 1512, page 256; said portion being bounded and measured
as follows

Beginning at the north-west corner of the lot on said Montrose Avenue, at a
ake in an angle of the easterly side of said avenue and at the south-westerly

corner of land ofE. Maria Eaton and SarahA. Leatherbee, described in parcel 1 of
this schedule; thence by said Montrose Avenue, south-westerly in three courses,
16° 17', 27° 52' and 35° 22' on a wall measuring respectively 54.5 feet more or
less, 100 feet more or less and 176 feet more or less to land of Salva S. Butterfield;
thence by land of said Salva S. Butterfield, 56° 30' south-easterly on a line passing
through a barn and on a wall 149.5 feet more or less, to a stake; thence continuing
by land of said Salva S. Butterfield 31° 84' south-easterly on a wall, 389.62 feet
more or less, to land ofElizabeth 11. Sanborn formerly of David Wiley and called
lot lon said plan of David Wiley’s farm; thence by said land 78° 51' north-easterly
Dn a wall 209.35 feet more or less to a corner in the wall; thence continuing by
said land 37° 9' south-easterly 13.75 feet more or less on the wall to an angle;

in application to State Board of Health, dated May 25,1899.”
Parcel 2. Land belonging to Mrs. Salva S. Butterfield of Saugus, Mass, (ad-
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thence continuing by said land easterly in two courses S. 75° 21' E. and S. 70° 16'
E., measuring respectively 92.8 feet more or less and 237 feet more or less on a
fence and ditch to the thread of the Saugus River, said thread of the river being
the boundary line between the town of Wakefield and the town of Saugus ; thence
by the thread of the Saugus River, up the
by other land of said Salva S. Butterfield
Saugus, 940 feet more or less to land of E

stream, on the said boundary line and
and devisees aforesaid, in the town of
Maria Eaton and Sarah A. Leatherbee

aforesaid; thence by land of said E. Maria Eaton and Sarah A. Leatherbee north-
westerly in three courses, 20° 40', 35° 16' and 67° 27', measuring respectively 57
feet more or less, 63.5 feet more or less and 376.73 feet more or less on a wall to
a stake at a corner; thence continuing by land of said E. Maria Eaton and Sarah
A. Leatherbee 44° 47' south-westerly on a wall 278.5 feet more or less to a corner;
thence continuing by land of said E. Maria Eaton and Sarah A. Leatherbee 60°
33' north-westerly on a wall 771 feet more or less to said Moritrose Avenue and
said stake at the point ofbeginning; and as shown on a plan by Louis E. Hawes,
civil and hydraulic engineer, entitled “ Wakefield sewerage, plan showing land
included in application to State Board of Health, dated May 25, 1899.”

Parcel 3. Land belonging to Salva S. Butterfield of Saugus, Mass, (addresi
Wakefield, Mass.), described, measured and bounded as follows :

A lot of grass land and swamp, with buildings thereon, if any, situated on the
easterly side of Montrose Avenue, so called, formerly Wiley Street, in the town of
Wakefield, Mass., comprising 4.24 acres, more or less, the same being the north-
erly portion of lot Ho. 10 on a plan of David Wiley’s farm, drawn October, 1848,
by H. L. Eaton, recorded Middlesex South District Registry of Deeds, plan book 3,
page 59, said portion being described in a deed from John Hewlett to Salva But-
terfield, recorded Middlesex South District Registry of Deeds, 1869, book 1096,
page 8; and is bounded and measured as follows :

Beginning at the most northerly corner of the lot on said Montrose Avenue at
the south-westerly corner of land of Salva S. Butterfield and devisees under the
will of George W. Butterfield, deceased, described in parcel 2 of this schedule;
thence by said Montrose Avenue, 40° 14' south-westerly on a fence 402.5 feet more
or less, to a stake at land of Elizabeth H. Sanborn, formerly David Wiley’s and a
part of said lot No. 10 on said plan of David Wiley’s farm; thence by said land
26° 54' south-easterly on a fence 308.35 feet more or less, to a stake and corner;
thence continuing by land ofsaid Elizabeth H. Sanborn, formerly of David Wiley
and called lot No. 1 on said plan of David Wiley’s farm, north-easterly on a Avail
in two courses, 66° 16' and 77° 51', measuring 847.04 feet more or less, and
133.45 feet more or less, to land of Salva S. Butterfield and said devisees; thence
by land of said Salva S. Butterfield and
and through a barn in two courses, 31°
889.62 feet more or less and 149.5 feet mi
the point of beginning; and as shown
hydraulic engineer, entitled “ Wakefield
in application to State Board of Health, di

said devisees, north-westerly on a wall
34' and 66° 30', measuring respectively
Are or less, to said Montrose Avenue and
on a plan by Louis E. Hawes, civil and
Sewerage, plan showing land included

i May 26, 1899.”
Parcel 4. Land belonging to Eliza leth H. Sanborn of Wakefield, Mass.,

formerly a part of David Wiley’s farm, described, measured and bounded as
follows:

A lot of cultivated land and swamp, situated easterly from Montrose Avenue, so
called, formerly Wiley Street, and northerly from Water Street in the town of
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Wakefield, Mass,, comprising 5.64 acres, more or less, the same being a portion
of lot No. 1 on a plan of David Wiley’s farm, drawn October, 1848, by H. L. Eaton,
recorded Middlesex South District Registry of Deeds, plan book No. 3, page 59 ;

said portion being bounded and measured as follows;
Beginning at the most southerly corner of the lot at land now or formerly of

Enos Wiley, on the east, and land of heirs of Charlotte P. Roberts, formerly of
Warren Wiley, on the west; thence by land now or formerly of said Enos Wiley
easterly by two courses N. 85° 6' E. and S. 76° 44' E., on a wall and fence meas-
uring respectively 694.1 feet more or less and 177 feet more or less, to the thread
of the Saugus River and the boundary linebetween Wakefield and Saugus to other
land of said Elizabeth H, Sanborn, formerly ofDavid Wiley, in the town of Saugus;
thence by said land northerly up stream on said boundary line and thread of the
river 266 feet more or less, to land of Salva S. Butterfield and devisees under the
will of George W. Butterfield, deceased (called parcel 2 of this schedule) ; thence
by land of said Salva S. Butterfield et al., westerly in two courses, N. 70° 16' W.
and N. 75° 21' W., on a ditch and fence, measuring respectively 237 feet more or
less and 92.8 feet more or less; thence continuing by land of said Salva S. Butter-
field et al., 37° 9' north-westerly on a wall 13.76 feet more or less to a corner;
thence continuing by land of said Butterfield et al., 78° 51' south-westerly on a
wall 209.35 feet more or less to land of Salva S. Butterfield; thence by land of
Salva S. Butterfield (called parcel 3 of this schedule) south-westerly in two
courses, 77° 51' and 66° 16', on a wall measuring respectively 133.45 feet more or
less and 347.04 feet more or less to land of Elizabeth H. Sanborn, formerly of
David Wiley; thence by said land southerly 5° 61' W. 29.8 feet more or less to
land of Charlotte P. Roberts’ heirs ; thence by land of Charlotte P. Roberts’ heirs,
formerly ofWarren Wiley, 18° 34' south-easterly on a wall and fence 138.27 feet
more or less to the point of beginning; and as shown on a plan by Louis E.
Hawes, civil and hydraulic engineer, entitled “ Wakefield sewerage, plan showing
land included in application to State Board ofHealth, dated May 26, 1899.”

Webster. An application was received from the sewer commis-
sioners of Webster, June 20, 1899, requesting the approval by the
State Board of Health, under the provisions of chapter 345 of the
Acts of 1898, of a tract of land in that town for the purpose of
sewage disposal. A hearing was held at the office of the Board,
after due notice, on Aug. 3, 1899, after which the Board sent the
following communication to the sewer commissioners :

Sept. 7, 1899.

The State Board of Health received from you, on June 20, 1899, an
application requesting the approval by the Board, under the provisions of
chapter 345 of the Acts of 1898, of a proposed system of sewerage and
sewage disposal for the town of Webster, accompanied by plans of the
proposed system of sewerage, of the lands which it is proposed to use for
the purification and disposal of the sewage, and of the filter beds which it
is proposed to construct in the beginning upon a portion of these lands,
prepared by Lucian A. Taylor, C.E., of Boston. Subsequently, a further
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the surfac

communication was received, containing the following outline of the pro-
posed system :

The sewerage system designed for the town of Webster is to be essentially a
separate system. At the present time one or two of the old sewers receive sur-
face water. It is proposed to separate this surface drainage, turning it into the
natural watercourses and the French River. As designed, the system will pro-
vide for the entire settled section of the town. In the event of any further exten-
sion being needed in the northern or eastern part, it can be connected with the
outfall sewer, advantage being taken of the fall in the French River.

It is not designed to discharge any sewage into any water course or river except
after passing through the filter beds. It is planned to have an overflow at the out-
let of the outfall sewer that might be used in case of emergency or serious acci-
dent to the machinery at the pumping station or any of the connecting works.

It is not proposed to lay underdrains to remove ground water as a part of the
general system. With the exception of the outfall sewer, the sewers are almost
wholly above ground-water level. The outfall sewer itself will be composed
quite largely of cast-iron pipe.

The ordinary stage of the river is at elevation 406 where the Southbridge branch
of the New England Railroad crosses it below Chase’s ■woollen mills, so called.

The outlet of the outfall sewer at the collecting well will begin at an elevation
of 406.50, and will follow along the easterly bank of or in the French River to
Peter Street. This line will pass through Chase’s millpond and under the Nor-
wich & Worcester Railroad tracks north of the depot in the bed of the river, cast-
iron pipes being used in these sections of the work ; the size will be 18 inches in
diameter, the grade not less than 0.15 of a foot per 100 feet, and the distance about
6,900 feet. At Hill Street the depth is about 15 feet; Chase Avenue, 13.3 feet;
Main Street, 19.3 feet: Pleasant Street. 15.3, and Peter Street, 17 feet.

From Peter Street northerly it is proposed to run the sewer in the bed of the
river to a point opposite Church Avenue. This will provide for the wastes from
the Slater woollen mills. The sewer from the North village will connect with the
main sewer on the easterly side of the river at Church Street, as shown on the
plan.

The collecting well into which the sewage will be discharged is to be 100 feet
in diameter, covered, and of a sufficient average depth to hold at least 660,000
gallons below the centre line of the sewer. It is proposed to pump to the filter
beds during the day time, when the wastes from the woollen mills are discharged.
These wastes will probably constitute a very large percentage of the total amount
of sewage to be dealt with. The filter beds will have not less than 6 feet of filter-
ing material and where underdrains are laid they shall be from 5 to 6 feet below

The distribution from the force main i:
with the same, and from trenches betw
months it being made from the trenches
son wholly from the distribution pipes.

to be from 8-inch iron pipes, connected
en the filter beds, during the summer

stween the beds, and in the winter sea-v

The plan in general provides for a system of sewerage to receive the
sewage of the thickly settled portion of the town and manufacturing sew-
age from certain large factories, and to convey it in a main sewer to be
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laid in the vicinity of the French River to a reservoir to be built on the
easterly side of the river between the Norwich & Worcester division of the
New York, New Haven & Hartford Railroad and the Southbridge branch
of that railroad, about 1,500 feet south of Hill Street, from which it is
proposed to pump the sewage to filter beds to be located on both sides of
the Southbridge branch of the Norwich & Worcester division of the New
York, New Haven & Hartford Railroad, and to discharge the effluent into
the French River.

The Board has caused the locality to be examined by one of its engineers
and samples of the sewage resulting from manufacturing processes carried
on in the mills of the town to be analyzed, and has carefully considered
the plans and other information that has been submitted.

It appears that the principal portion of the manufacturing sewage which
now pollutes the river comes from woollen mills, and results from the scour-
ing of wool and the washing and dyeing of cloth. An examination of a
sample of scouring liquid shows that it contains an excessive amount of
grease and solid matters, and it will be necessary to remove the grease and

sewage is admitted to the town sewers,
experienced in keeping the sewers free

much of the solid matter before the
or great difficulty will otherwise be
from deposits and in the operation
ing cloth a large quantity of water
seriously polluted. It is not desir
washing the cloth into the sewers,

of filter beds. In the process of wash-
is used, part of which appears to be
able to take all of the water used in
Out it may be found desirable to sepa-

rate the water first used in washing the cloth from that used for rinsing,
so that the seriously polluted portion of the water used in the process can
be taken into the sewers and the cleaner water allowed to flow into the
river. The liquid waste from the process of dyeing contains a much smaller
quantity of organic matter than that resulting either from scouring wool or
washing cloth; but the waste dye liquor greatly discolors the water of the
stream, and, considering its character, it should be kept out of the river
so far as is practicable.

No profiles of the sewers, with the exception of a statement as to the
lope of the main sewer, have been submitted to the Board, so that the

Board is unable to advise as to these portions of your proposed plans; but
from a general examination of the information submitted and of the slope
of the land in the town it appears to be practicable to construct sewers
with satisfactory grades to convey the sewage of the various portions of
the town to the main sewer.

The plans provide for constructing the main sewer of iron pipe in the
region where it runs close to the river, or in the river bottom. The size
and slope of the main sewer between Peter Street and the collecting reser-
voir, as indicated by you, are sufficient for the removal of the domestic
sewage which is likely to be discharged into this sewer for several years
in the future, and also for the removal of such manufacturing sewage as it
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main.

seems desirable to keep out of the river, if surface water and ground water,
so far as is practicable, are kept out of the sewers.

It appears that no underdrains are to be provided beneath the sewers,
and under the circumstances much care will have to be exercised in places
where the sewers are laid below the level of the ground water to prevent
serious leakage into them.

Details of the proposed collecting reservoir have not been submitted, and
the Board is unable to advise you concerning it. In order to avoid diffi-
culty in the operation of the pumps it will be very desirable to provide for
screening the sewage at the collecting reservoir to remove large substances
which may find their way into this reservoir. In your proposed plans it is
stated that an overflow is to be provided in the vicinity of the pumping
station through which crude sewage may be discharged into the French
River. While it may be desirable to provide a waste gate which can be
opened in an emergency, such a gate should not be automatic, and should
be used only in case of accident to the pumps, pumping station or force

From the pumping station a short force main will convey the sewage to
the proposed filter beds. Examinations of the soil at the place where it
is proposed to construct the filter beds show that beneath a layer of loam
at the surface the soil is of excellent quality for the purification of sewage
by intermittent filtration, and the filter beds indicated upon the plan are
likely to be of sufficient area to provide for all the sewage that may be
expected to be conveyed to the disposal area in the beginning. The areas
on the easterly side of the railroad included in the land which you propose
to secure for sewage-disposal purposes contain soil that is equally well
adapted to the purpose, so that it will be practicable to enlarge the area of
filters without special difficulty whenever it becomes necessary, by con-
structing filters on the easterly side of the railroad.

The method of applying the sewage to the filter beds provides for dis-
tributing the sewage upon the beds in the winter season through pipes
discharging at the corners of the beds, while during the summer season it
is proposed to discharge the sewage into trenches in the top of the embank-
ments between the beds, and allow it to flow over the edges of the trenches
upon the beds. If the sewage is delivered through pipes of suitable size
leading to each bed, a satisfactory distribution of the sewage can be effected
at all seasons of the year; on the other hand, if sewage is discharged from
trenches in the embankments as proposed, there will be great danger that
the embankments will be washed away.

The Board would therefore modify this portion of the plan, and does
hereby modify it by striking out the portion of the plan which provides for
trenches in the embankments between the beds, so that the sewage will be
distributed from the pipes in the embankments between the beds through
suitable openings at all seasons of the year.
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The State Board of Health, having given notice of the presentation to it
for its approval of a proposed system of sewerage and sewage disposal for
the town of Webster, gave a hearing with reference to the proposed sys-
tem at its office on Aug. 3, 1899. At this hearing no person appeared to
oppose the plan of sewerage and sewage disposal proposed by the town of
Webster; and the State Board of Health, having modified and amended
the proposed plans, as stated herein, hereby approves the proposed system
of sewerage and sewage disposal outlined above as so modifiedand amended.

Westborough. An application was received from the sewer
commissioners of Westborough, May 3, 1899, for the advice of the
State Board of Health with reference to proposed plans for enlarg-
ing the filtration area for the purification of the sewage of the town
and for eliminating ground water from the main sewer leading to the
filtration area. The Board replied to this application as follows :

Mat 16, 1899.

The State Board of Health received from you, on May 3, 1899, an appli-
cation for advice withreference to proposed plans for enlarging and improv-
ing your present filtration area for the purification of the sewage of the
town of Westborough and for eliminating ground water from the main
sewer leading from the town to the filtration area. The application was
accompanied by a report by J. J. Van Valkenburg, civil engineer, and
plans showing the proposed new works and changes in your present works.

According to the plans submitted, it is proposed to construct three acres
of filter beds upon land in the vicinity of your present filter beds by taking
gravel from higher lands near by and depositing it upon the lower lands,
and to reconstruct the present filter beds located at the southerly side of
the filtration area and numbered 4 and 5 on the plan submitted, which are
not capable of purifying sewage satisfactorily in their present condition.
According to the plan, the surface of the bed nearest the sewer outlet will
be at an elevation about 5|- feet above the level of high water in the Assabet
River, as it was found in the early spring of 1899; and the surface of the
lowest bed will be at an elevation about feet above high water in the
river. A main underdrain is shown through each bed, generally at a depth
of between 4 and 5 feet beneath the surface of the bed, and lateral under-
drains are shown beneath each bed and about 25 feet apart, connecting
with this main underdraiu which will discharge into the Assabet River.
Near the ends of some of the laterals the depth of filtering material would
not be much more than 3J feet. The total area of the filter beds will be
about 5 acres, and it is proposed in constructing the beds to divide beds
Nos. 3, 4 and 5, as shown upon the plan submitted, into two parts.

The second portion of the plan submitted provides for reconstructini
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a part of the main sewer between the town and the filter beds, using iron
pipe with lead joints, in order to prevent leakage into the sewer.

The Board has caused examinations of the main sewer and filter beds, so
far as practicable, to be made by its engineers, and has examined the plans
and other information submitted withreference to the condition of the main
sewer and the filter beds. The quantity of mingled sewage and ground
water which flows to the filtration area during much of the year at the
present time is so great that at times it would be difficult to purify all of
it upon the filters now proposed ; but if the ground water which enters the
main sewer is excluded, as proposed, the filter beds will, in the opinion
of the Board, be of suitable size to provide for the disposal of the sewage
at all times, and will provide for a considerable increase in the quantity of
sewage flowing from the town in the future. This is a desirable provision
to make, since the quantity of sewage is likely to increase largely when the
system becomes more generally used in the town.

The depth of filtering material in portions of the proposed beds is less
than is desirable in order to secure satisfactory purification of the sewage,
but on account of the limited elevation of the sewer as it reaches the filtra-
tion area above the level of the river it does not appear to be practicable
to construct filter beds at a higher elevation than is proposed; but it is
desirable to so arrange the underdrains as to insure a depth of at least
4 feet of filtering material above them, if possible. Filtering material of
excellent quality can be obtained near the proposed location of the filter
beds, and, if the beds are properly constructed, under the supervision of
an engineer of experience in such matters, and are properly operated, the
Board is of the opinion that satisfactory purification of the sewage will be
effected by the proposed beds.

It appears from information submitted by you and from investigations
by the Board that the flow of sewage in the main sewer at man-hole
No. 19, which is situated on the main sewer, about 500 feet westerly of
Summer Street, and below all the house connections in the town, wr as at
the rate of about 140,000 gallons per day on April 4 of the present year,
while the flow from the sewer as it reached the filtration area about 4,710
feet from man-hole No. 19 was at the rate of a little over 700,000 gallons
in twenty-four hours. Measurements at intermediate points indicate that
between man-hole No. 19, already referred to, and man-hole No. 12, which
is 1,950 feet nearer the filter beds, there was a leakage into the sewer of
489,000 gallons per day at the time the measurements rvere made ; and
between man-hole No. 12 and man-hole No. 7, which is 1,060 feet nearer
the filtration area than man-hole No. 12, there is a leakage into the sewer
of about 122,000 gallons per day. From man-hole No. 7to the filtration
area the sewer appears to be laid most of the way above the level of the
ground water. It further appears, from information furnished by you,
that the sewer becomes nearly clogged at times with a fungus growth,
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which takes place in the main sewer between the point where the ground
water begins to leak freely into the sewer and the filter beds, and that this
growth is so great as to clog the sewer and require removal from time to
time. It also appears that even when the sewer is clean the quantity flow-
ing is so great that its capacity is liable to be overtaxed when the sewers
shall have come into more general use in the town. For these reasons it
appears to be essential to reconstruct the main sewer so as to exclude ground
water therefrom, and by the plan proposed the greater portion of the leak-
age can be excluded. The investigations have indicated, however, that
there is considerable leakage between man-holes Nos. 12 and 7, a portion
of the sewer which it is not proposed to reconstruct. One of the chief
difficulties produced by the present conditions appears to be the fungus
growth, which apparently at times nearly clogs the sewer and which appears
to be associated with the presence in the sewer of the ground water mingled
with the sewage. Not enough is known as to the conditions which are
favorable to the development and growth of this organism to make it prac-
ticable to predict whether the growth would continue to give trouble in the
portion below man-hole No. 12 after the sewer has been reconstructed.
Under the circumstances, the Board would suggest that a further exami-
nation of this section of the sewer be made, to determine whether it is not
practicable, by reconstructing a portion of the sewer in this length, to
exclude all or the greater portion of the ground water leaking into the
sewer in this vicinity.

The plans as a whole, with the modifications suggested, are, in the opinion
of the Board, well adapted to the removal and purification of all of the sew-
age at present flowing from the town of Westborough, and will provide for
an increase in the quantity of sewage which is to be anticipated in the future.

In the process of relaying the main sewer it will be necessary to make
suitable provision for conveying the sewage from the town to the filtration
area without allowing any portion of it to escape into any of the streams,
especially those -which are tributary to the Sudbury River, which is used
as a source of water supply for the metropolitan district. The Board
would advise that ample provision be made in the beginning for pre-
venting danger of the escape of any sewage into any of these waters.

TV estborougii (Lyman and Industrial Schools). An application
was received, Sept. 11, 1899, from the trustees of the Lyman and
Industrial Schools at Westborough, requesting the advice of the
State Board of Health with reference to the disposal of the sewage
of that institution. The Board replied to this application as
follows:

Oct. 5, 1899.
In response to your request, received September 11, for advice as to the

disposal of the sewage of the Lyman and Industrial Schools, the Board
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has caused the present system of sewage disposal to be examined by one
of its engineers. In this examination it appears that the sewage of the
various buildings is now disposed of by applying it to several different
areas of land through pipes laid beneath the surface of the ground. It
appears that these pipes become clogged with sewage and have to be relaid
from time to time, at considerable trouble and expense. Moreover, several
of the areas in which the pipes are laid already appear to be surcharged
with sewage, notwithstanding the dry weather, probably on account of the
fineness of the material, which is not adapted to the purification of sewage.

The best method of disposing of the sewage of the buildings would be to
collect it all and convey it to some place where suitable filter beds can be
constructed and the sewage purified by intermittent filtration, and it appears
to be practicable to collect the sewage of most if not all of the buildings,
and convey it to a single filtration area.

Examinations by the board also show that it is probably practicable to
dispose of the sewage by discharging it into the sewerage system of the
town of Westborough ; and if this could be done, it would probably be the
most satisfactory method of disposing of the sewage, if satisfactory arrange-
ments can be made with the town. The board would advise that you em-
ploy an engineer of experience in matters relating to sewage disposal to
make an investigation as to the feasibility and probable cost of disposing
of the sewage by collecting it and conveying it to some convenient point
where it may be purified by filtration, and of the cost of conveying it into
the sewerage system of the town of Westborough. When these investiga-
tions have been made, the Board will, upon request, give you further advice
in the matter.

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 ofponds, streams and other bodies of water;

Dracut. A letter was received, Nov. 4, 1899, from the board
of health of Dracut, stating that more than twenty cases of typhoid
fever had been reported in the village of Collinsville within the pre-
vious “ week or two.” The letter also stated that the water supply
furnished to this community by the American Woolen Company
appeared to lie polluted, and a request was made that the State
Board would aid the local board in investigating the cause of the
epidemic.

An investigation was therefore made by the State Board of Health
of the conditions existing at Collinsville, and the following letter
was addressed to the board of health ofDracut:
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Nov. 11, 1899.

Investigations conducted by this Board, in compliance with a request
stated in your letter of November 8 with reference to a serious epidemic of
typhoid fever at Collinsville, show that the probable cause of the epidemic
is the polluted condition of the water supply of the American Woolen

should therefore be taken at once by
of this water for drinking purposes,
advice to your board or to the mill
source of supply, should you desire it.

Company in that village. Measures
your board to prevent the further use

The Board will cheerfully give any
authorities with reference to a better

An application was received from the treasurer of the American
Woolen Company, November 13, requesting the advice of the State
Board of Health in relation to a temporary supply of water for the
village of Collinsville. The Board replied to this application as
follow

Nov. 18, 1899.

of Nov. 13, 1899, as to a temporary
illinsville, the Board has caused the

In response to your communicati
arrangement for supplying water tc

n

locality to be examined by one of its engineers, but does not find any
source from which it will be practicable to obtain at once a suitable tempo-
rary supply of water to replace the source now used, which has evidently
been the cause of so much sickness recently in the village.

It appears that your works at Collinsville are now being enlarged and
provision made for a larger number of operatives and of tenement houses,
so that it seems likely that a considerably larger quantity of water will be
required in the near future than at present. Among the sources from
which it may be possible to obtain a supply of good water is Long Pond,
and there may be other sources in the neighborhood of the village from
which a suitable water supply can be obtained.

Under the circumstances, the Board would advise that you employ, with-
out delay, an engineer of experience in matters relating to water supply to
make such investigations as may be necessary to secure a suitable supply
of water for the village.

The Board will assist you in the investigations by making such analyses
of water as may be necessary, and will give you further advice in the matter
when the results of investigations are presented.

New Bedford. A communication was received, July 17, 1899,
from the board of health of New Bedford, accompanied with samples
of salt water taken from the harbor at low tide and high tide, and
the opinion of the Board was requested with reference to the pro-
priety of locating a public bathing place where these waters were
taken. The Board replied to this communication as follows ;

c
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Nov. 3, 1899.

In response to your request for advice as to the condition of the sea
water at the proposed location of a public bath-house at the southerly end
of the city of New Bedford, the Board has caused the location to be exam-
ined and has analyzed samples of the water sent in by you and other
samples of sea water collected in this region.

Comparing the results of the analyses of samples collected at the pro-
posed location of the bath-house with those collected near other shores in
this region where the water is not likely to be polluted by sewage, it is seen
that the quantity of free ammonia is slightly greater at the location of the
bath-house than elsewhere, but otherwise the difference in the character of
the samples is not marked. While the water of New Bedford harbor,
especially immediately in front of the city, is evidently grossly polluted by
sewage, the analyses do not show that at the time the samples were col-
lected the sewage of New Bedford had a materially unfavorable influence
upon the character of the water at the location of the bath-house ; and,
unless the conditions are very different at other times from what they were
at the time these samples were collected, the water is not likely, in the
opinion of the Board, to be noticeably affected by the sewage of New
Bedford.

Uxbeidge. An application was received, Jan. 27, 1898, for the
advice of the Board with reference to preventing the pollution of
Drabbletail Brook in that town by waste liquid from a creamery near
the brook. The peculiar character of the drainage from this creamery
necessitated a series of experiments, to determine the best method
of disposal. The Board therefore entered upon these experiments,
and subsequently replied to the application as follows :

Nov. 3, 1899.

The State Board of Health received from you, early last year, a com-
munication requesting its advice with reference to the prevention of the
pollution of Drabbletail Brook, a stream which flows through a thickly
populated portion of Uxbridge, by waste liquid from a creamery located
near the brook.

The application was accompanied by plans, submitted to you by the
owners of the creamery, which showed a proposed method of preventing
the pollution of the brook by constructing a filter bed of sand, upon which
it was proposed to purify the waste liquid from the creamery by filtration.

As soon as practicable after the application was received the Board
caused the locality to be examined and samples of the waste liquid from
the creamery to be analyzed. The analyses showed that the liquid con-
tained a large amount of organic matter, of such a character that it was
not practicable to tell, with the information available, whether or not it
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could be purified satisfactorily upon the proposed filter bed; and, as there
appeared to be no other feasible method of disposing of the waste liquid
from the creamery than by discharging it into the brook after purification,
an investigation was begun to obtain the necessary information by experi-
ment, making necessary a delay in replying to your application. In the
mean time, the making of ice cream was begun at the creamery, and the
character of the creamery waste was changed somewhat by the addition of
large quantities of salt.

The experiments have been made by applying a liquid of similar chemical
composition to the waste liquid from the Uxbridge creamery to small filters
constructed of various materials, at various rates. The results of these
investigations show that the waste liquids at present discharged from the
creamery can be satisfactorily purified by filtration through sand. The
rate at which a filter receiving these liquids can be operated and satisfactory
results obtained is much less than with equal quantities of ordinary domestic
sewage, and if too high a rate is used, the filters will become offensive in
the summer season. It appears that the buttermilk is disposed of satis-
factorily' by the present method, and is kept from polluting the brook. If
the buttermilk should be mingled with the other waste liquids, the difficulty
of purifying them would be greatly increased and a much larger filter would
be required.

Judging from the information available, the Board is of the opinion that
the best method of preventing the pollution of the brook is to apply all
of the waste liquids from the creamery, except the buttermilk, to a sand
filter.

The plans submitted by you show a filter bed to be located on low land
near the factory, which is to have an area of about 400 square feet and to
contain coarse sand of a depth of from 2 to 2\ feet above a system of
underdrains. Such information as has been obtained as to the quantity
of waste liquids discharged from the creamery indicates that it is desirable
to provide for present needs a filter having an area of as much as 600
square feet, to which addition can be made if a large increase in the
quantity of waste liquid should take place. The depth of sand should be
at least 4 feet, and, as it is necessary to apply the liquid to the filter inter-
mittently, the area should be divided into two beds.

If a filter bed is constructed at the place proposed and with the modifi-
cations of your plan herein suggested, it will provide a satisfactory method
of purifying the waste liquid from the creamery without causing offence in
the neighborhood, if the liquid is applied to different parts of the beds and
if the beds are used alternately and for periods of no more than two days
at a time.

If the land required cannot be obtained by purchase, it may be possible
to secure it by action of the town under the provisions of chapter 124 of
the Acts of the year 1890.
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West Springfield. A communication was received, June 10,
1899, from the president of the Springfield Glazed Paper Company
(a corporation doing business in West Springfield), stating that the
outlet of a sewer near their mill in West Springfield had proved to
be a nuisance. The State Board was therefore requested “to take
such action as will cause the nuisance to be speedily abated.” The
Board sent the following communication to the selectmen of West
Springfield, and so informed the president of the Springfield Glazed
Paper Company:

July 7, 1899.

A communication was received by this Board, on June 10, 1899, from
the president of the Springfield Glazed Paper Company, relative to a nui-
sance caused by a sewer outlet near the factory of the company on the
westerly bank of the Connecticut River, just below the West Springfield
end of the old covered bridge from Springfield to West Springfield; and
in response to this request the Board has caused the locality to be exam-
ined by one of its engineers.

From this examination it appears that the trouble is caused by the sewage
from a large sewer in West Springfield which is discharged at the edge of
the river, where the water is very shallow under ordinary conditions and
the water in the stream has practically no current. Under these conditions
the sewage remains in a large mass close to the river bank, and gives off
an offensive odor. In a very dry season the bank of the river would be
considerably exposed around the sewer outlet, and the nuisance from the
sewage would be even worse than in an ordinary season.

It is practicable, in the opinion of the Board, to prevent this nuisance
by extending a pipe from the sewer just above the present outlet to some
point far enough out from the shore so that sewage maybe discharged into
the current of the river at all times, and be well diluted before it can be
returned to the shore. If this pipe is made large enough to carry the flow
of sewage under ordinary conditions, the excess of mingled sewage and
storm water during storms can probably be allowed to overflow at the edge
of the river without serious objection.

The discharge of sewage at this place in the present way is likely to
become even more objectionable in the future than at present, and the
Board would advise that suitable provision be made without delay for the
proper disposal of the sewage.

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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Holyoke. A communication was received from the water com-
missioners of Holyoke, Jan. 2, 1899, asking the advice of the Board
with reference to the proposed location of certain ice houses near
Ashley Pond, one of the sources of water supply of the city, and the
cutting of ice from that source for domestic use. Two plans for the
location of the ice houses and such other buildings as were necessary
accompanied the application. To this application the Board replied
as follows ;

Feb. 18, 1899.

By plan No. 1 it is proposed to cut off from the water-shed of Ashley
Pond a triangular tract of land comprising about 7£ acres near the south-
westerly side of the pond, one-third of which is now covered with water to
a depth of about 4 feet, being a portion of an arm of the pond. The
southerly boundary of this tract is the Holyoke & Westfield Railroad, and
it is proposed- to fill the submerged portion of the tract with soil from the
higher portions, and to arrange the surface drainage of all portions of the
tract in such a way that it will flow toward channels along the railroad and
be diverted from Ashley Pond. The water from a water-shed of 89 acres
south of the railroad, which now flows through a culvert into the portion
of the pond which it is proposed to fill, will be conveyed into Ashley Pond
through a pipe 20 inches in diameter. The ice houses proposed will be
located within this tract and the ice conveyed to them from the main por-
tion of Ashley Pond along a channel cut in the ice which, according to the
plan submitted, will be about 600 feet in length. The depth of the water
in the portion of the pond in which this channel would be located ranges
from 4to 7 feet when the pond is full. A spur track about 300 feet in
length is shown upon the plan, leading from the railroad to the proposed
buildings.

Plan No. 2 provides for the location of the buildings near the south-
easterly side of the pond ; and, since the ground in this region slopes
rapidly away from the pond, the buildings can be placed very close to the
pond without being within its water-shed. Ice would be conveyed to these
ice houses from Ashley Pond along a channel about 840 feet in length,
having a depth ranging from 3£ feet to 7 feet, according to the plan. A
spur track leading from the railroad to these ice houses could be laid iuside
of the present railroad location, and, according to the plans, would have
an approximate length of about 1,400 feet. This track could be laid so as
to slope either toward the railroad or toward the ice houses, apparently
without materially affecting its cost.

The Board has caused a further examination of the region about Ashley
Pond to be made by its engineer, and has carefully considered the plans sub-
mitted for removing and storing the ice. With regard to the use of Ashley
Pond as a soui-ce of domestic ice supply for the inhabitants of Holyoke,
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the Board has already expressed its opinion in a previous communication
relative to this subject.

If plan No. 1 should be carried out as proposed, water which might flow
off the surface of the land upon which it is proposed to locate the ice
houses and other buildings would be diverted from the water-shed of
Ashley Pond ; and, if the area is properly fenced, all trespass from it upon
the water-shed of Ashley Pond could be prevented, but the underground
drainage with such sewage from vaults or barns as might get into it would
find its way into the pond. The cost of this plan would be large, princi-
pally because the filling of the arm of the pond would require the moving
of several thousand cubic yards of material.

By plan No. 2 it will not be necessary to fill any portion of the pond, and
the ice houses will be located outside the water-shed of the pond. The
length of channel along which it will be necessary to convey the ice from
the shores of Ashley Pond will apparently be no more than 250 feet greater
than in the case of plan No. 1. The spur track, as shown upon the plan
submitted, is considerably longer than in the case of plan No. 1, but it
appears to be practicable to connect this track with the main track at a
point somewhat nearer the ice houses. On the whole, the cost of carry-
ing out this plan will probably be much less than in the case of plan No.
1, and by constructing a suitable fence the danger of pollution of the pond
by trespassers from the buildings can be guarded against except at times
of ice cutting.

By either plan it is proposed to cut and take ice from the main portion
of Ashley Pond near its southerly end; and the Board is of the opinion
that, if ice is allowed to be cut on the pond, it is necessary that pollution
of the pond by those employed in the work, or by others, should be pre-
vented by a very careful inspection by persons employed in the interests
of the city.

The Board is of the opinion that the objections to plan No. 1 are such
as to make the adoption of this plan inadmissible under the circumstances.
Plan No. 2 is safer, because the ice houses and such other buildings as
may be necessary will be located outside the water-shed of Ashley Pond,
and all drainage will be in a direction away from the pond.

North Adams. A communication was received from the board
of health of North Adams, March 6, 1899, asking the advice of the
State Board of Health relative to the use of ice from Hudson Brook
in Clarksburg. The Board replied to this communication as fol-
lows :

Mat 6, 1899.

The State Board of Health has carefully considered your application for
advice as to the use of Hudson Brook, Clarksburg, as a source of ice sup-
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ply and as to the quality of ice therefrom, and has caused the locality to
be examined by its engineer and a sample of the ice from this pond sent
in by you to be analyzed. The results of the analysis show that the quan-
tity of organic matter was considerably larger than is usually found in ice,
and an examination of the water-shed of the pond shows that little
improvement has been made in its condition since a previous examination
by the Board early last year. It appears that the ice from this source has

by your board, and in view of all the
;ood reason why the decision should

been condemned in the past two year
circumstances this Board can see no
be reversed.

As stated in the former reply, the Hudson Brook Pond would appear to
be a suitable source of ice supply, if care is taken to prevent its pollution
from the few buildings situated in the immediate vicinity of the stream and
its tributaries above the pond.

Springfield. An application was received from the board of
health of Springfield, Oct. 19, 1898, for the advice of the State
Board in regard to the best method of preventing the pollution of a
small brook, a tributary of Water Shop Pond, used as a source of
ice supply in that city. The Board replied to this application as
follows :

July 7, 1899.

The State Board of Health received from you, in October last, an appli-
cation for advice with reference to the prevention of the pollution of a
small brook, a tributary of Water Shop Pond (a source of ice supply) in
Springfield, by sewage from houses in the vicinity of Gunn Square, which
are so situated that they cannot be connected with the present sewers of the
city. At the time the application was submitted, it appears that about five
houses discharged sewage into the brook referred to, but since that time
several other houses have been built in this locality, and sewage from these
houses is also discharged into the brook. From information furnished by
you, it appears that the quantity of mingled sewage and water flowing from
the sewer into the brook about the middle of last November amounted to
about 75,000 gallons in twenty-four hours, but the sewage was very dilute.

Since the application was submitted a trench has been excavated in the
sandy soil along the brook for a distance of about 700 feet, and during
the latter portion of the winter the sewage was discharged into this trench,
from which it appears to have filtered away through the ground, so that it
was probably well purified before reaching Water Shop Pond. Surface
water, however, finds its way into the ditch, and there are indications that
at times of rain the mingled sewage and water has flowed through the ditch
and out of it at its lower end.

It appears from the information submitted to the Board that the proposed
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intercepting sewer in the valley of Mill River, plans for which have already
been prepared, will provide for the disposal of the sewage of the territory
in the vicinity of Gunn Square in the future; and that, since this sewer
is likely to be constructed before many years, a temporary method of puri-
fying the sewage and preventing the pollution of the brook is all that is
required at the present time.

The Board is informed that the trench already dug has been capable of
disposing of the sewage except at times of heavy rain, and that the condi-
tions are such that it is probable that, if surface water is kept out, the
trench will be capable of receiving and purifying all of the sewage from
the present sewer for a considerable time in the future ; so that this method
of disposing of the sewage appears to be a satisfactory expedient to
adopt, pending the construction of the proposed intercepting sewer.

The Board would advise that the quantity of sewage be reduced as much
as possible by keeping all surface water, so far as practicable, out of the
sewer and out of the trench into which the sewage is discharged, and that
the trench be separated into two parts, or another trench dug, so that the
sewage can be applied to the trenehi
essary to remove from time to time

intermittently. It may also be nec-
re sludge that may collect in the bot-

tom of the trenches, and the lower end should be effectually stopped up,
so as to prevent sewage from escaping.

Ware. An application was received, Sept. 20, 1899, from the
board of health of Ware, for the advice of the Board with reference
to the use of a certain pond in that town as a source of ice supply.
The Board replied to this application as follows :

Nov. 3, 1899.

The State Board of Health has considered your application for advice
with reference to a source of ice supply in the town of Ware, and has
caused the pond from which the ice is taken and its surroundings to be ex-
amined by one of its engineers and samples of the water to be analyzed.

It appears that the pond is formed by flooding an area of about half an
acre to a small depth, and the examinations show that the only sources
from which the pond might be polluted at present are a house and barn
situated near the brook a short distance above the pond. Drainage from
the cow yard connected with the barn evidently finds its way into the
brook, assisted by the flow of water from the water trough fed by a pipe
from a spring; but it appears to be feasible to remove the cow yard to the
other side of the barn, and prevent the direct contamination of the brook
from this source. The sink drainage from the house flows into a cesspool
located about 50 feet from the brook, and care must be taken to prevent
the danger that any drainage may escape from this cesspool in such a way
as to pollute the brook. If the danger of pollution of the pond by the cow
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yard or cesspool is prevented, the Board is of the opinion that this pond
would be a suitable source of ice supply.

Attention has also been called to another pond, located on Muddy Brook,
a short distance below the pond already referred to, which is threatened
with contamination by the proposed deposit of night-soil in a pit not far
from the pond. There is no doubt that the deposit of night-soil at this
place would be a serious menace not only to the purity of the water of the
ice pond but also of the water of the public water supply, which is drawn
from the ground a short distance below this pond, and should be prevented.

Rules and Regulations for the Sanitary Protection of
Sources of Water Supply

The following rules and regulations were made by the Board June
20, 1899 :

Rules and Regulations for the Sanitary Protection of Waters used by th
Metropolitan Water Board for the Water Supply of any City, Town or
Water Company under the Authority of Chapter 488 of the Acts of
1895, and Acts in Amendment thereof, or Addition theret

The State Board of Health, acting under the authority of section 24 of
chapter 488 of the Acts of the year 1895, hereby makes the following rules
and regulations for the sanitary protection of all waters used by the Metro-
politan Water Board for the water supply of any city, town or water com-
pany, under the authority of chapter 488 of the Acts of the year 1895,and
acts in amendment thereof or addition thereto, which shall remain in force
until further order, and which maybe hereafter from time to time amended
or added to by the State Board of Health;

1. No cesspool, privy or other place for the reception, deposit or storage
of human excrement, and no urinal or water-closet not discharging into a
sewer, shall be located, constructed or maintainedwithin fifty feet of high-
water mark of any lake, pond, reservoir, stream, ditch, water course or
other open waters, used by the Metropolitan Water Board as a source, or
for the conveyance, storage or distribution, of the water supply of any city,
town or water company, under the provisions of chapter 488 of the Acts of
the year 1895, and acts in amendment thereof or addition thereto, or within
fifty feet of high-water mark of any lake, pond, reservoir, stream, ditch,
water course, or other open waters the water of which flows directly or ulti-
mately into any waters so used by the Metropolitan Water Board.

2. No human excrement shall be deposited or discharged in or into any
lake, pond, reservoir, stream, ditch, water course or other open waters,
used by the Metropolitan Water Board as a source, or for the conveyance,
storage or distribution, of the water supply of any city, town or water com-
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pany, under the provisions of chapter 488 of the Acts of the year 1895, and
acts in amendment thereof or addition thereto, or into any lake, pond, res-
ervoir, stream, ditch, water course or other open waters, the water of which
flows directly or ultimately into any waters so used by the Metropolitan
Water Board; and no human excrement shall be kept in or deposited or
discharged in or into any cesspool, privy or other receptacle situated within
two hundred and fifty feet of high-water mark of any open waters so used
by the Metropolitan AYater Board, or within two hundred and fifty feet of
high-water mark of any open waters flowing as aforesaid into waters so
used by the Metropolitan AYater Board, unless such cesspool, privy or
other receptacle is so constructed that no portion of its contents can escape
or be washed into any such waters.

3. No human excrement, or compost containing human excrement, or
contents of any privy or cesspool or sewer, or other receptacle for the
reception or storage of human excrement, shall be deposited or discharged
upon or into the ground at any place from which any such excrement, com-
post or contents, or particles thereof, may flow or be washed or carried
into any lake, pond, reservoir, stream, ditch, water course or other open
waters, used by the Metropolitan AYater Board as a source, or for the con-
veyance, storage or distribution, of the water supply of any city, town or
water company, under the provisions of chapter 488 of the Acts of the year
1895, and acts in amendment thereof or addition thereto, or into any lake,

pond, reservoir, stream, ditch, water course or other open waters, the water
of which flows directly or ultimately into any waters so used by the Met-
ropolitan AYater Board.

4. No house slops, sink waste, waterwhich has been used for washing or
cooking, or other polluted water, shall be discharged into any lake, pond,
reservoir, stream, ditch, water course or other open waters, used by the
Metropolitan AYater Board as a source, or for the conveyance, storage or
distribution, of the water supply of any city, town or water company,
under the provisions of chapter 488 of the Acts of the year 1895, and acts
in amendment thereof or addition thereto, or into any lake, pond, reservoir,
stream, ditch, water course or other open waters, the water of which flows
directly or ultimately into any waters so used by the Metropolitan AAAter
Board; no house slops, sink waste, water which has been used for washing
or cooking, or other polluted water, shall be discharged into the ground
within fifty feet, or upon the ground within two hundred and fifty feet, of
high-water mark of any open waters so used by the Metropolitan AYater
Board, or into the ground within fifty feet, or upon the ground within two
hundred and fifty feet, of high-water mark of any open waters flowing as
aforesaid into waters so used by the Metropolitan AYater Board.

5. No garbage, manure or putrescible matter whatsoever shall be put into
any lake, pond, reservoir, stream, ditch, water course or other open waters,
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used by the Metropolitan Water Board as a source, or for the conveyance,
storage or distribution, of the water supply of any city, towu or water
company, under the provisions of chapter 488 of the Acts of the year 1895,
and acts in amendment thereof or addition thereto, or into any lake, pond,
reservoir, stream, ditch, water course or other open waters, the water of
which flows directly or ultimately into any waters so used by the Metro-
politan Water Board; and no garbage, manure or putrescible matter what-
soever shall, except in the cultivation and use of the soil in the ordinary
methods of agriculture, be put upon the ground within two hundred aucl
fifty feet of high-water mark of any open waters so used by the Metropoli-
tan Water Board, or within two hundred and fifty feet of high-water mark
of any open waters flowing as aforesaid into waters so used by the Metro-
politan Water Board.

6. No stable, pig-sty, hen-house, barn-yard, hog-yard, hitching or
landing place for horses, cattle or other animals, or other place where

animal manure is deposited or accumulates, shall be located, constructed
or maintained, any part of which is within fifty feet of high-water mark
of any lake, pond, reservoir, stream, ditch, water course or other open
waters, used by the Metropolitan Water Board as a source, or for the con-
veyance, storage or distribution, of the water supply of any city, town or
water company, under the provisions of chapter 488 of the Acts of the
year 1895, and acts in amendment thereof or addition thereto, or within
fifty feet of high-water mark of any lake, pond, reservoir, stream, ditch,
water course or other open waters, the water of which flows directly or
ultimately into any waters so used by the Metropolitan Water Board ; and
no stable or other place, as above enumerated, shall be located, con-
structed or maintained within two hundred and fifty feet of high-water
mark of any open waters so used by the Metropolitan Water Board, or
within two hundred and fifty feet of high water mark of any open waters
flowing as aforesaid into waters so used by the Metropolitan Water Board,
unless suitable and adequate provision is made to prevent any manure or
other polluting matter from flowing or being washed into such opeu waters.

7. No interment shall, except by permission in writing by the Metro-
politan Water Board, be made in any cemetery or other place of burial
within fifty feet of high-water mark of any lake, pond, reservoir, stream,
ditch, water course or other open waters, used by the Metropolitan Water
Board as a source, or for the conveyance, storage or distribution, of the
water supply of any city, town or water company, under the provisions
of chapter 488 of the Acts of the year 1895, and acts in amendment thereof
or addition thereto, or within fifty feet of high-water mark of any lake,
pond, reservoir, stream, ditch, watercourse or other open waters, the water
of which flows directly or ultimately into any waters so used by the Metro-
politan Water Board.
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8. No lands, which were not under the control of cemetery authorities
and used for cemetery purposes on July 1, 1899, from which the natural
drainage flows into any lake, pond, reservoir, stream, ditch, water course
or other open waters, used by the Metropolitan Water Board as a source,
or for the conveyance, storage or distribution, of the water supply of any
city, town or water company, under the provisions of chapter 488 of the
Acts of the year 1895, and acts in amendment thereof or addition thereto,
or into any lake, pond, reservoir, stream, ditch, water course or other open
waters, the water of which flows directly or ultimately into any waters so
used by the Metropolitan Water Board, shall be taken or used for cemetery
purposes until a plan and description of the lauds which it is proposed to
use for such purposes, sufficient for their identification, shall be presented
to the State Board of Health, and until such taking or use shall be approved
in writing by the Stale Board of Health.

9. No manufacturing refuse or waste products or polluting liquid, or
other substance of a nature poisonous or injurious either to human beings
or animals, or other putrescible organic matter whatsoever, shall be dis-
charged directly into, or at any place from which it may flow or be washed
or carried into, any lake, pond, reservoir, stream, ditch, water course or
other open waters, used by the Metropolitan Water Board as a source,
or for the conveyance, storage or distribution, of the water supply of any
city, town or water company, under the provisions of chapter 488 of the
Acts of the year 1895, and acts in amendment thereof or addition thereto,
or any lake, pond, reservoir, stream, ditch, water course or other open
waters, the water of which flows directly or ultimately into auy waters so
used by the Metropolitan Water Board.

10. No system of sewers or other works for the collection, conveyance,
disposal or purification of domestic or manufacturing sewage or drainage,
or any other putrescible organic matter whatsoever, shall, except in accord-
ance with plans first approved in writing by the State Board of Health, be
constructed or maintained at auy place within the water-shed of any lake,
pond, reservoir, stream, ditch, water course or other open waters used by
the Metropolitan Water Board as a source, or for the conveyance, storage
or distribution, of the water supply of any city, town or water company,
under the provisions of chapter 488 of the Acts of the year 1895, and acts
in amendment thereof or addition thereto. No private or separate sewer
shall be constructed or maintained having an outlet upon or in the ground
within two hundred and fifty feet of high-water mark of any open waters
so used by the Metropolitan Water Board, or within two hundred and fifty
feet of high-water mark of any lake, pond, reservoir, stream, ditch, water
course or other open waters, the water of which flows directly or ultimately
into any waters so used by the Metropolitan Water Board.

11. No public or private hospital, or other place intended for the recep-
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tion or treatment of persons afflicted with a contagious or infectious disease,
shall, until the location and construction thereof have been approved in
writing by the State Board of Health, be located or constructed at any place
within the water-shed of any lake, pond, reservoir, stream, ditch, water
course or other open waters, used by the Metropolitan Water Board as a
source, or for the conveyance, storage or distribution, of the water supply
of any city, town or water company, under the provisions of chapter 488
of the Acts of the year 1895, and acts in amendment thereof or addition
thereto. No public or private hospital, or other place intended for the
reception or treatment of persons afflicted with a contagious or infectious
disease, shall be maintained at any place within such water-shed, unless all
the provisions required by the State Board of Health for the purification
or disposal of sewage, drainage or other polluting or organic matter, which
may be discharged therefrom, have been complied with, and unless all
orders issued from time to time by the State Board of Health in relation to
the purification and disposal of sewage, drainage and other polluting or
organic matter, which may be discharged therefrom, are fully complied
with.

12. No tannery, currying shop or other establishment or place where
the skins, wool, hair or fur of any animal are treated, shall, until the loca-
tion and construction thereof have been approved in writing by the State
Board of Health, be located or constructed at any place within the water-
shed of any lake, pond, reservoir, stream, ditch, water course or other open
waters, used by the Metropolitan Water Board as a source, or for the con-
veyance, storage or distribution, of the water supply of any city, town or
water company, under the provisions of chapter 488 of the Acts of the year
1895, and acts in amendment thereof or addition thereto. No tannery,
currying shop or other establishment or place where the skins, wool, hair
or fur of any animal are treated, shall be maintained at any place within
such water-shed, unless all the provisions required by the State Board of
Health for the purification or disposal of sewage, drainage or other pollut-
ing or organic matter, which may be discharged therefrom, have been com-
plied with, and unless all orders issued from time to time by the State
Board of Health in relation to the purification and disposal of sewage,
drainage and other polluting or organic matter, which may be discharged
therefrom, are fully complied with.

13. No slaughter house or other building for carrying on the business
of slaughtering cattle, sheep or other animals, and no melting or rendering
establishment, shall, until the location and construction thereof have been
approved in writing by the State Board of Health, be located or constructed
at any place within the water-shed of any lake, pond, reservoir, stream,
ditch, water course or other open waters, used by the Metropolitan Water
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Board as a source, or for the conveyance, storage or distribution, of the
water supply of any city, town or water company, under the provisions of
chapter 488 of the Acts of the year 1895, and acts in amendment thereof
or addition thereto. No slaughter house or other building for carrying on
the business of slaughtering cattle, sheep or other animals, and no melting
or rendering establishment, shall be maintained at any place within such

water-shed, unless all the provisions required by the State Board of Health
for the purification or disposal of sewage, drainage or other polluting or
organic matter, which may be discharged therefrom, have been complied
with, and unless all orders issued from time to time by the State Board of
Health in relation to the purification and disposal of sewage, drainage and
other polluting or organic matter, which may be discharged therefrom, are
fully complied with.

14. No person shall bathe in, and no person shall, unless permitted by
a special regulation or by a written permit of the Metropolitan Water
Board, fish in, or send, drive or put any animal into, the Wachusett reser-
voir, so called, the open channel of the Wachusett aqueduct, Sudbury
reservoir, Hopkinton reservoir, Ashland reservoir, Farm Pond, Whitehall

1, Framingham reservoir Noreservoir, Framingham reservoir No
Framingham reservoir No. 3, Lake ('■
reservoir, or any other lake, pond, resi
politan Water Board as a source, or fc
bution, of the water supply of any city
provisions of chapter 488 of the Acts i
ment thereof or addition thereto. No

ochituate, Spot Pond, Chestnut Hill
n'voir or stream used by the Metro-
>r the conveyance, storage or distri-

, town or water company, under the
3f the year 1895, and acts in amend-neud-

persons other than a member of the
publicsaid Metropolitan Water Board, its officers, agents or employe

officers whose duties may so require, shall, unless so permitted by regulation
or permit of the said Board, enter or go, in any boat, skiff, raft or other

any of said reservoirs, or said lake,
such lakes, ponds or reservoirs, nor

contrivance, on or upon the water of
ponds or open channel, or of other
shall enter or go upon, or drive any
waters or other such lakes, ponds, rei

animal upon the ice of, any of said
servoirs or streams.
the Wachusett reservoir, so called,

f the Wachusett aqueduct, Hopkinton
15. No person shall enter upon

Sudbury reservoir, the open channel c
reservoir, Ashland reservoir, Framii ham reservoir No. 1, Framingham
reservoir No. 2, Framingham reservoir No. 3, Farm Pond, Whitehall res-
ervoir, Lake Coehituate, Spot Pond, Chestnut Hill reservoir, or any other
lake, pond or reservoir used by the Metropolitan Water Board as a source,
or for the conveyance, storage or distribution, of the water supply of any
city, town or water company, under the provisions of chapter 488 of the
Acts of the year 1895, and acts in amendment thereof or addition thereto,
for the purpose of cutting or taking ice, or cut or take ice from any such
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lake, pond or reservoir, without a written permit, signed by the Metro-
politan Water Board, stating the time and place for which such permission
is given.

16. All reports which may be made to any board of health, or to any
health officer of any city or town, of cases of contagious or infectious
diseases occurring within the water-shed of any lake, pond, reservoir, stream,
ditch, water course or other open waters, used by the Metropolitan Water
Board as a source, or for the conveyance, storage or distribution, of the
water supply of any city, town or water company, under the provisions of
chapter 488 of the Acts of the year 1895, and acts in amendment thereof
or addition thereto, shall be open to the inspection at all reasonable times
of the Metropolitan Water Board, its officers or agents.

17. Nothing contained in these rules shall prevent the Metropolitan
Water Board from making or enforcing such further rules, regulations and
orders, not inconsistent with these rules, as it may deem necessary for
carrying out the provisions of chapter 488 of the Acts of the year 1895,
and acts amendatory thereof and additional thereto.

By order of the Board, Samuel W. Abbott,
Secretary.

The following rules and regulations were made by the Board Aug.
3, 1899 :

Rules and Regulations for the Purpose of preventing the Pollution and
g the Sanitary Protection of the Waters of Stony Brook Reser-

<md its Tributaries, used by the City of Cambridge as a Source of
Water Supply.

The State Board of Health, acting under the authority of section 1 of
chapter 510 of the Acts of the year 1897, and every other act thereto
enabling, hereby makes the following rules and regulations for the purpose
of preventing the pollution and securing the sanitary protection of the
waters of Stony Brook reservoir and its tributaries, used by the city of
Cambridge as a source of water supply, which shall remain in force until
further order, and which may be hereafter from time to time amended or
added to by the State Board of Health :

1. No cesspool, privy or other place for the reception, deposit or storage
of human excrement, and no urinal or water-closet not discharging into a
sewer, shall be located, constructed or maintainedwithin fifty feet of high-
water mark of Stony Brook reservoir, so called, said reservoir being in
the town of Weston and the city of Waltham, and used by the city of Cam-
bridge as a source of water supply, or within fifty feet of high-water mark
of any reservoir, lake, pond, stream, ditch, water course or other open



No. 4.SENATE1900 125

Brook reservoir.
waters, the water of which flows directly or ultimately into said Stony

2. No human excrement shall be
Stony Brook reservoir, so called, said

deposited or discharged in or into
eservoir being in the town of Weston

and the city of Waltham, and used by the city of Cambridge as a source
lake, pond, stream, ditch, water
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of water supply, or into any reservoir,
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mately into said Stony Brook reservoir
kept in, or deposited or discharged in c
receptacle situated within two hundred
of said Stony Brook reservoir, or wit

and no human excrement shall be
r into, any cesspool, privy or other
and fifty feet of high-water mark
liin two hundred and fifty feet of

high-water mark of any open waters the water of which flows directly or
ultimately into said Stony Brook rese
or other receptacle is so constructed t
escape or be washed into any such wat

voir, unless such cesspool, privy

rat no portion of its contents can
rs

3. No human excrement, or compo
intents of any privy or cesspool or

d containing human excrement, or
sewer, or other receptacle for the
it, shall be deposited or dischargedreception or storage of human excromc

upon or into the ground at any place f >m which any such excrement
post or contents, or particles thereof, may flow or be washed or carried into
Stony Brook reservoir, so called, said reservoir being in the town of
Weston and the city of Waltham, and used by the city of Cambridge as a
source of water supply, or into any reservoir, lake, pond, stream, ditch
water course or other open waters, the water of which flows directly o:
ultimately into said Stony Brook reservoir.rvoir

4. No house slops, sink waste, water which has been used for washing
or cooking, or other polluted water, shall be discharged into Stony Brook
reservoir, so called, said reservoir being in the town of Weston and the city
of Waltham, and used by the city of Cambridge as a source of water sup-
ply, or into any reservoir, lake, pond, stream, ditch, water course or other
open waters, the water of which flows directly or ultimate!}7 into said Stony
Brook reservoir ; no house slops, sink waste, water which has been used
for washing or cooking, or other polluted water, shall be discharged into the
ground within fifty feet, or upon the ground within two hundred and fifty
feet, of high-water mark of said Stony Brook reservoir, or into the ground
within fifty feet, or upon the ground within two hundred and fifty feet, of
high-water mark of any open waters flowing as aforesaid into said Stony
Brook reservoir.

5. No garbage, manure or putrescible matter whatsoever shall be put
into Stony Brook reservoir, so called, said reservoir being in the town of
Weston and the city of Waltham, and used by the city of Cambridge as a
source of water supply, or into any reservoir, lake, pond, stream, ditch, water-
course or other open waters, the water of which flows directly or ultimately
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into said Stony Brook reservoir ; and no garbage, manure or putrescible
matter whatsoever shall, except in the cultivation and use of the soil in the
ordinary methods of agriculture, be put upon the ground within two hun-
dred and fifty feet of high-water mark of said Stony Brook reservoir, or
within two hundred and fifty feet of high-water mark of any open waters

ig as aforesaid into said Stony Brook reservoir.
No stable, pig-sty, hen-house, barn-yard, hog-yard, hitching or

standing place for horses, cattle or other animals, or other place wher
lal manure is deposited or accumulates, shall be located, constructed

or maintained, any part of which is within fifty feet of high-water mark of
Stony Brook reservoir, so called, said reservoir being in the town of Wes-
ton and the city of Waltham, and used by the city of Cambridge as a

source of water supply, or within fifty feet of high-water mark of any
reservoir, lake, pond, stream, ditch, water course or other open waters, the
water of which flows directly or ultimately into said Stony Brook reser-

above enumerated, shall be located,
hundred and fifty feet of high-water

r within two hundred and fifty feet of
flowing as aforesaid into said Stony

idequate provision is made to prevent

voir. No stable or other places, as
constructed or maintained within tw
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bridge wat m any

ty feet of high-water markw

Wsaid reservoir being in the town of
used by the city of Cambridge as
feet of high-water mark of any res TV

course or other open waters, the water of which flow's directly or ultimately
into said Stony Brook reservoir.

8. No lands, which w'ere not under the control of cemetery authorities
and used for cemetery purposes on July 20, 1899, from wdiich the natural
drainage flows into Stony Brook reservoir, so called, said reservoir Lein;
in the town of Weston and the city of Waltham, and used by the city of
Cambridge as a source of water supply, or into any reservoir, lake, pond
stream, ditch, water course or other open waters, the water of which flowi
directly or ultimately into said Stony Brook reservoir, shall be taken or
used for cemetery purposes until a plan and description of the lauds which

sufficient for their identification,
Health, and until such taking or

it is proposed to use for such purpose
shall be presented to the State Board c
use shall be approved in writing by the State Board of Health.

ite products or polluting liquid, or
}r injurious either to human beings

9. No manufacturing refuse or wa
other substance of a nature poisonous
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or animals, or other putrescible organic matter whatsoever, shall be dis-
charged directly into, or at any place from which it may flow or be washedor earned into, Stony Brook reservoir, so called, said reservoir being inthe town of Weston and the city of Waltham, and used by the city of Cam-bridge as a source of water supply, or into any reservoir, lake, pond, stream,ditch, water course or other open waters, the water of which flows directlyor ultimately into said Stony Brook reservoir.

10, No system of sewers or other works for the collection, conveyance,disposal or purification of domestic or manufacturing sewage or drainage, orany other putrescible organic matter whatsoever, shall, except in accordancewdh plans first approved in writing by the State Board of Health, be con-
structed or maintained at anyplace within the water-shed of Stony Brook
reservoir, so called, said reservoir being in the town of Weston and the
city of Waltham, and used by the city
supply. No private or separate sewer

Cambridge as a source of water
shall be constructed or maintained,arate sewe

having an outlet upon or in the ground
high-water mark of said Stony Brook r
fifty feet of high-water mark of any r

within two hundred and fifty feet of
sservoir, or within two hundred and
iservoir, lake, pond, stream, ditch,

water course or other open waters, t water of which flows directly or
ultimately into said Stony Brook reservoir.

,

11- No Public or Pnvate hospital, or other place intended for the recep-tion or treatment of persons afflicted with a contagious or infectious disease,shall, until the location and construction thereof have been approved inwilting by the State Board of Health, be located or constructed at anyplace within the water-shed of Stony Brook reservoir, so called, said reser-
voir being in the town of Weston and the city of Waltham, and used by

voir

the city of Cambridge as a source of water supply. No public or privatehospital, or other place intended for the reception or treatment of personsafflicted with a contagious or infectious disease, shall be maintained at any
place within such water-shed, unless all the provisions required by theState Board of Health for the purification or disposal of sewage, drainageor other polluting or organic matter, which may be discharged therefrom,,

_ J VILKy L CJ.A 111avo _ ieeu compl*ed with, and unless all orders issued from time to time bythe State Board of Health in relation to the.purification and disposal ofsewage, drainage and other polluting or organic matter, which may be dis-charged therefrom, are fully complied with.
12. No tannery, currying shop, or other establishment or place wheretie skins, wool, hair or fur of any animal are treated, shall, until thelocation and construction thereof have been approved in writing by thetate Board of Health, be located or constructed at any place withinthe water-shed of Stony Brook reservoir, so called, said reservoir being inthe town of Weston and the city of Waltham, and used by the city of Cam-bridge as a source of water supply. No tannery, currying shop, or other
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establishment or place where the skins, wool, hair or fur of any animal are
treated, shall be maintained at any place within such water-shed, unless all
the provisions required by the State Board of Health for the purification or
disposal of sewage, drainage or other polluting or organic matter, which
may be discharged therefrom, have been complied with, and unless all
orders issued from time to time by the State Board of Health in relation to
the purification and disposal of sewage, drainage and other polluting or

organic matter, which may be discharged therefrom, are fully complied
with.

13. No slaughter house or other building for carrying on the business
if slaughtering cattle, sheep or other animals, and no melting or rendering

establishment, shall, until the location and construction thereof have been
approved in writing by the State Board of Health, be located or con-
structed at any place within the water-shed of Stony Brook reservoir, so
called, said reservoir being in the town of Weston and the city of Wal-
tham, and used by the city of Cambridge as a source of water supply. No
slaughter house or other building for carrying on the business of slaughter-
ing cattle, sheep or other animals, and no melting or rendering establish-
ment, shall be maintained at any place within such water-shed, unless all
the provisions required by the State Board of Health for the purification or

disposal of sewage, drainage or other polluting or organic matter, which
may be discharged therefrom, have been complied with, and unless all
orders issued from time to time by the State Board of Health in relation
to the purification and disposal of sewage, drainage and other polluting or
organic matter, which may be discharged therefrom, are fully complied
with.

14. No person shall bathe in, and no person shall, unless permitted by
a special regulation or by a written permit of the Cambridge water board,
fish in, or send, drive or put any animal into Stony Brook reservoir, so
called, said reservoir being in the town of Weston and the City of Wal-
tham, and used by the city of Cambridge as a source of water supply, nor
into the reservoir known as the Hobbs Brook reservoir. No person other
than a member of said Cambridge water board, its officers, agents or
employees, or public officers whose duties may so require, shall, unless so
permitted by regulation or permit of said Board, enter or go, in any boat,
skiff, raft or other contrivance, on or upon the water of either of said
reservoirs, nor shall enter or go upon, or drive any animal upon, the ice of
said water

15. No person shall enter upon the Stony Brook reservoir, so called,
said reservoir being in the town of Weston and the city of Waltham, and
used by the city of Cambridge as a source of water supply, or the reser-
voir known as the Hobbs Brook reservoir, for the purpose of cutting or
taking ice, or - cut or take ice from either of said reservoirs, without a writ-
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ten permit, signed by the Cambridge water board, stating the time and
place for which such permission is given.

16. All reports which may be made to any board of health, or to any health
officer of any city or town, of cases of contagious or infectious disease
occurring within the water-shed of Stony Brook reservoir, so called, said
reservoir being in the town of Weston and the city of Waltham, and used
by the city of Cambridge as a source of water supply, shall be open to the
inspection at all reasonable times of the Cambridge water board, its officers
or agents.

Samuel W. Abbott,
Secretary,

I
Purification f Seiva

During 1898 many new investigations were started at the station
upon methods of filtering sewage at a high rate, and studies were
made of the results obtained. During 1899 many of these investi-
gations have been continued and additional experiments upon this
subject have been started, as our studies have brought new points
of practical interest before us or have seemed to show that new work
could be inaugurated with valuable results.

A number of bacterial or contact filters have been continued in
operation, receiving sewage at rates of from 500,000 to 800,000
gallons per acre daily; and the detailed results obtained from them,
together with the results of the rest of our work, will be published
in the report of the Board for 1899. The method of construction
of bacterial filters, the materials employed in them and the reasons
for their degree of success in handling large volumes of sewage
daily were given more or less fully in the report for 1898. Com-
pared with the best of our intermittent sand filters, the average
results for the year, from a chemical and bacterial point of view, are
comparatively poor; but the intermittent filters that give these much
better results operate at very low rates when compared with the
contact filters. When the degree of purification obtained by the
bacterial filters is compared with that obtained by an intermittent
filter of coarse sand, operating at an average rate of from 60,000 to
100,000 gallons per acre daily, there is not so much difference as
would seem probable, considering the difference in construction of
the two filters, the material through which the sewage passes and the
time of passage. For example, one of our bacterial filters, operat-

awrenoe Experiment Station.Summary of the Work at the

order of the Board
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ing at an average rate for the year of 675,000 gallons per acre daily,
has removed from the sewage applied to it 80 per cent, of the organic
imparities as shown by the determinations of albuminoid ammonia,
75 per cent, as shown by the determinations of oxygen consumed
and 90 per cent, of the bacteria; while an intermittent filter of
:oarse sand, operating at a rate less than one-eleventh that of the
material filter, namely, 60,000 gallons per acre daily, has removed

89 per cent, of the organic impurities of the sewage applied to it as
shown by the albuminoid ammonia determination, 88 per cent, as
shown by the determination of oxygen consumed and 99 per cent,
of the bacteria.

It is the English custom, in operating bacterial filters, to fill the
open space of the filter with one application of sewage. Experi-
ments made, however, at Lawrence have seemed to show, when
results are compared, that a method of flooding by which the filters
are filled in alternate applications of sewage, thus introducing air
at each application, gives a greater degree of purification than the
English method. Many experiments have also been made at Law-
rence to determine the proper length of time for these bacterial
filters to remain filled with sewage, in order that the maximum

iount of purification may be obtained.
As our experiments upon rapid filtration continued, it seemed

probable from the results obtained that sewage could be passed con-
tinuously through filters of coarse material if it was allowed to flow
n such volume that the surface of the filter would never be covered
with sewage, and air and sewage would be in intimate contact

throughout the entire depth of the filter. Consequently, at the
beginning of May a filter constructed of broken stone, and ten and
one-half feet in depth, was put in operation, receiving sewage at the
rate of 2,000,000 gallons per acre daily. Through this the sewage
was passed continuously, and by experiment it was shown that most
of the sewage applied passed from the top to the bottom of the fil-
ter in less than one and one-half hours. The rate of application of
sewage here followed was nearly three times as great as that which
we have been able to follow with the so-called bacterial filters and
achieve good results, and from twenty to one hundred times as great
as with intermittent sand filters receiving untreated sewage: buto o 7

with the material given, the depth and the method of operation, this
filter has removed during its period of operation 85 per cent, of the
organic impurities of the sewage applied as shown by the determi-
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nations of albuminoid ammonia, 73 per cent, as shown by the deter-
minations of oxygen consumed and 95 per cent, of the bacteria.
The free ammonia in the effluent of this filter has always been low,
the nitrates high, averaging 1.88 parts for its period of operation
here described, and the effluent generally had very little odor.

Investigations in regard to the results obtained by the treatment
of sewage in the so-called septic tank and the results of filtration of
the septic tank effluent have been continued throughout the year.
The results of the septic tank treatment have been that, by passing
sewage slowly through the tank, 65 per cent, of the total organic
matters as shown by the determinations of albuminoid ammonia have
been removed and 54 per cent, as shown by the determinations of
oxygen consumed, and with hut a slight accumulation of sludge
within the tank. The tank effluent has been applied to a number of
ditl'erent filters, both intermittent sand filters and bacterial filters,
with very instructive results. We have been able to maintain rates
of purification through intermittent sand filters approximating 300,-
000 gallons per acre daily, and obtain a satisfactorily purified effluent,
especially when this septic sewage has been aerated before going to
these sand filters. When employing bacterial filters, we have been
able to operate at rates of approximately 700,000 gallons per acre
daily and still obtain satisfactory results.

As the English idea was that, in order to operate a septic tan!
luocessfully, the tank must not only be air-tight but light must b(

excluded, experiments have been carried on through the year to
show whether these factors were necessary or not; and, as a result
of our experiments, it has been definitely proven that the actions
will go on as well and as satisfactory results be obtained with an
open tank as with an air-tight tank. This is largely due to the fact
that a scum of fats and abundant bacterial growths forms over the sur-
face of the septic sewage to some little depth, and hence neither the
air nor the light penetrates to any great deptli into the sewage in
the tank, and the anaerobic or putrefactive actions are not impeded.

Studies of the scum or mat of organic matter that often forms over
the surface of intermittent sand filters have shown that in most
instances this mat is composed largely of carbonaceous matter, such
as cellulose, etc., rather than nitrogenous matter. In the presence
of air, such as is in the case on the surface of the filters, this carbo-
naceous matter is acted upon almost entirely by slow oxidation, and
hence its disappearance is very gradual. One of the chief values
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of the septic tank, however, seems to be that within it, where the
process of putrefaction is going on in the entire absence of air, this
cellulose, etc., is rapidly changed to a soluble form, thoroughly
disintegrated into line pai'ticles or escapes in the form of carbonic
acid and marsh gas, and hence the sewage when applied to filters
has only a slight tendency to clog their surfaces.

These studies with septic sewage and bacterial filters have explained
quite fully the practical failure of the coarse filters formerly operated
at Lawrence, through which sewage was passed at a high rate, to-
gether with currents of air, these filters invariably becoming clogged
with stored organic matter from time to time, and when this matter
was removed it was noted that it was of an earthy odor and appar-
ently in a quite stable condition; that is to say, it was undergoing
a process of slow oxidation, and the sewage had not, before being
applied to these filters, reached the proper condition of putrefaction
for this secondary process, in sewage purification, of oxidation to
quickly and efficaciously destroy the matter introduced into the
filters. This being so, we might expect the deep filter of broken
stone, previously described, to eventually become clogged, on account
of the fact that ordinary station sewage is applied to it. The ordinary
sewage, however, as pumped to the station at the present time, is
somewhat more stale or decomposed than was the sewage pumped
during the time of operation of these gravel filters, consequently
it is more easily oxidized in the filter. To make a practical com-
parison, however, of purifying sewage which is only ordinarily
decomposed and of septic sewage when filtered at high rates, two
filters, constructed of broken stone and deeper than the one pre-
viously described, were recently put in operation, one receiving
ordinary station sewage and the other septic sewage.

The theory of the septic tank is that the bacteria living in the tank
are those which can live without the presence of air, and hence cause
putrefaction. As it seemed probable from our experiments that the
bacteria in the tank that did the larger proportion of the work lived
on the sides, bottom and top of the tank, where matter accumulates,
instead of in the liquid that was passing through, a recent experiment
has been started where sewage is passed upward through a tank filled
with broken stone ; the idea being that this broken stone, filling 40
per cent, of the space of this tank, will afford a very extensive foot-
hold or breeding-ground for the necessary varieties of bacteria. That
this theory is correct and that very superior results will bo obtained
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seems fairly certain from the action so far going on in this new septic
upward filtration tank; and the effluent of this tank is now applied
at a rate of 1,000,000 gallons per acre daily to a filter of broken
stone only five feet in depth, and with constantly improving results.
Various other experiments upon modifications of the septic tank and
filters operated at high rates are being made.

As plain intermittent sand filtration will, however, probably meet
the requirements of most Massachusetts municipalities for some years
in the future, our older filters have been continued, as the results
from them become more valuable with each year’s operation.

Studies of the purification of the waste liquor from wool-washing
establishments and creameries have been continued, and many chemi-
cal and mechanical analyses of samples of sand and soil, from already
constructed or proposed sewage filtration areas in the State, have
been made.

Purification ofi Water.
Many experimental water filters have been in operation at the

station during 1899 and their results studied, together with the re-
sults obtained from the operation of the large filter, two and one-half
acres in area, that was constructed according to the advice of the
State Board of Health, and that has furnished filtered water to the
city of Lawrence since Sept. 20, 1893.

During the earlier years of operation of water filters at the station
the bacterial efficiency of them was determined by the number of
bacteria that they removed from the polluted river water applied to
them, together with the percentage removal of B. prodigiosus, an
easily recognized germ, cultures of which wei'e applied to all the
filters from time to time. During the past two years, however,
valuable investigations have been made upon the efficiency of these
filters and of the city filter in removing B. coli communis, the
characteristic bacteria of sewage, and which is found in all sewage-
polluted waters. This germ must occur in waters when the specific
germ of water-borne diseases occurs ; and its absence from a filtered
water is probably better assurance of the removal of disease germs by
the filter than the determination that the filter removes 99 per cent,
or more of the total number of bacteria in the polluted water applied.
Our studies and experience during the year with the Lawrence city
filter show that, when this germ fails to be found in one cubic centi-
meter of filtered Merrimack River water, the filtered water is probably
safe to use. The larger the volume of water taken for the deter-
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For carrying out the provisions of the .ot to protect the purity of
.tion Avith the State Boardinland AA'aters, anc Itpure con

systems of water supply,
. 130,000 00

of Health regarding the establishment
drainage and sewerag

■ur

Salaries, including Avagesoflaborers at I awrenee Experiment Station, $24,128 68
Apparatus and material 2,630 30
Rent of Lawrence Experiment Station 150 00
Use of tools and office, Lawrence Expe nent Station, .

. . 214 16
Travelling exper 1,486 88
Express char 915 33
Books, stationery and drawing material 250 19
Maps and blue prints, 83 35
Postage stamp 13 00
Printing, 104 02
Collecting sample 8 80
Messengers, telegrams and telephone mei sages, 15 18

Total, ... $29,999 79

Financiai
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Statistical Table for the Year 1899.
Applications for advice from cities, towns and others :

Relating to water supply, 89
Relating to ice supply, 8
Relating to sewerage and drainage,
Relating to pollution of streams,
Miscellaneous,

Total, 79

Number of samples of water examined chemically and microscopically at
the laboratory, Room 502, State House, 8,513

Number of samples of sewage and effluent from sewage purification
works examined chemically at the laboratory, Room 502, State House, . 498

Number of samples of sewage and water examined chemically and bac-
terially at the Lawrence Experiment Station, 2,204

Number of samples of sand examined chemically and baoterially at the
Lawrence Experiment Station, . . . . . . . . . 812

Number of samples of sand examined mechanically at the Lawrence Ex-
periment Station, ...........368

Additional samples examined baoterially at the Lawrence Experiment
Station, .............

7,871

Total number of samples examined, .......Tf,70l

Force employed at central ofik
Chief engineer.
Assistant engineers, i

Stenographers and clerk
Messenger,

At laboratory, Room 602, State Hous;
Chemist, .....
Assistant chemists, .

Biologist,
....

At Lawrence Experiment Station;
Assistant chemists, .

Bacteriologists,
Other assistants and laborers,

Total ordinary force

Not including force employed under provisions of chapter 65 of Resolve

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

1886, 8 1894, ...... 53
1887, 22 1895, 52
1888, 28 1896, ...... 65
1889, 88 1897, 59
1890, 23 1898, 75
1891, 58 1899, 79
1892, 56
1893, 51 Total, 662

Recommendations
The Board recommends the continuance of its investigations now

being carried on, as authorized by the provisions of chapter 375 of
the xVcts of 1888.

For 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,

of $30,000 will be requiredthe Board estimates that the sum

HENRY P. WALCOTT,
HIRAM F. MILLS,
FRANK W. DRAPER,
GERARD C. TOBEY,
JAMES W. HULL,
CHARLES 11. PORTER,
JULIAN A. MEAD,

State Board of Health.
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