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W ATER SUPPLY AN D  SEAVERAGE.

[Report required by the provisions of chapter 375 of the Acts of 1888, 
entitled “ An Act to protect the purity of inland waters and to require 
consultation with tho State Board of Health regarding the establishment 
of systems of water supply, drainage and sewerage.”]

The following report contains a sumrnar}" of the work of the State 
Board of Health during the year 1897, under the provisions of chap
ter 375 of the Acts of 1888, including the substance of replies made 
by the Board to those cities and towns, corporations and individuals 
which have applied to the Board for its advice relative to systems of 
water supply, drainage and sewerage. A brief statement is also pre
sented of the work done at the experiment station at Lawrence, and 
of the work done in connection with the examinations of wrater sup
plies and rivers.

L ead Poisoning.
In 1895 the attention of the Board was called to the existence of 

numerous cases of lead poisoning in the town of Kingston, which 
were said to be due to the presence of lead in the water of the public 
water supply. Analyses of samples of water collected from several 
houses supplied from lead mains or long lead service pipes showed 
the presence of dangerous quantities of lead, amounting in some cases 
to a quarter, and even a half, of a grain per gallon; and, in conse
quence, the town was advised by the Board to remove all lead pipes 
in use, whether as mains or service pipes. The town was again 
urged m 1896 and also in 1897 to remove these pipes, and it is 
understood that money has been appropriated for this purpose, and 
that many of them had been removed by the end of 1897. A  sup
ply of water from a new source was introduced at the end of 1897.

Early in 1897 the attention of the Board was called to cases of 
lead poisoning in the town of Fairhaven, in which most of the service 
pipes in use are of lead. An examination of the water from several of 
these services showed the presence of lead in dangerous quantities, the 
highest amount being a little over a third of a grain per gallon. The 
town authorities were notified of the danger from the use of water 
through lead service pipes, and the Board is informed that many of
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these pipes have been removed, and the use of lead for new service 
pipes has been discontinued.

The attention of the Board was also called to a severe case of lead 
poisoning, at the Massachusetts General Hospital, of a person who 
had been brought for treatment from the town of Milford. An 
examination of samples of water from numerous lead service pipes in 
Milford showed the presence o f dangerous amounts of lead in nearly 
all cases, the highest amount found being about one-fourth of a grain 
per gallon. In this case also the town authorities were notified of 
the danger of the use of lead for service pipes in connection with the 
town water supply.

The conditions revealed by these cases showed the importance of 
a thorough investigation o f the use of lead pipes for the distribution 
of drinking water in other towns, and this investigation is being 
carried on as rapidly as possible. Examinations are also being made 
of the effect o f waters o f various public water supplies upon service 
pipes of different materials. In the collection of samples from lead 
service pipes an effort has been made to obtain a sample of the water 
which is first drawn in the morning, so as to secure water which has 
been standing in the pipe over night. After collecting this sample 
it has been the custom to take a second sample from the same tap at 
about the middle o f the forenoon, after the large quantity of water 
used for various domestic purposes in the morning has been drawn 
from the pipes. While the results in general show a decrease in the 
quantity of lead in the latter sample, as compared with the sample 
collected early in the morning, the results nevertheless have shown 
that in cases where lead is present in the early morning sample it is 
frequently present in the second sample, sometimes in quantities 
almost as great as in the sample collected after the water had been 
standing over night in the pipe.

I ron in G round W aters .

The trouble resulting from the presence of an excess of iron in 
some of the waters of the State has been so great in the past that 
sources have been abandoned on this account alone, though in many 
cases the waters would have been satisfactory if the excess of iron 
could have been removed. Investigations with reference to the 
removal o f iron from ground waters, made in response to requests 
for advice in this matter from several towns, have been carried on 
through 1897, and much additional information has been obtained.
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As a result of these investigations, it is found that some of the ground 
waters in which iron is present in excessive quantities can be suc
cessfully treated by aeration and subsequent filtration through sand 
at a rapid rate, and practically all of the iron removed; but in other 
cases, where the iron occurs in the form of sulphate or where the 
water contains much organic matter, the complete removal of the 
iron is a matter of much greater difficulty. This is especially true 
where a large quantity of iron is present together with a considerable 
quantity of organic matter. Reference was made in the last report 
to the experiments upon the filtration through various materials of 
the water of the public supply at Provincetown, which contains an 
excessive quantity of iron at all times, with the result that it was 
found that a filter composed of fine coke was capable of removing 
practically all of the iron and producing a clear and colorless effluent. 
While satisfactory results were obtained by the use of this filter with 
the quantity o f iron contained in the water at that time, the quantity 
of iron present increased very rapidly in the early part of 1897, 
becoming about twice as great as it had been when the filter was first 
operated; and it was found that while a filter of this kind was capable 
of removing about 85 per cent, of the iron from the water, the 
quantity of iron remaining would still leave the water turbid and 
objectionable for some purposes. The experiment is now being 
tried of passing the water first through a layer of scraps of metallic 
iron and subsequently filtering it through sand, with satisfactory 
results during the period of about two months in which the filter has 
been in operation.

At Watertown the only additional supply available was a water 
containing an excessive amount of iron and having also an offensive 
odor. Experiments carried on for a period of several months 
showed that, after a limited amount of aeration, the odor and practi
cally all of the iron were removed by filtration at a very rapid rate 
through a sand filter, and the water rendered satisfactory for all 
domestic purposes. Investigations are also being made as to the 
purification of several other water supplies which contain excessive 
quantities of iron.

Summer R esorts.
The investigation of the various summer resorts in the State, begun 

in 1896, has been continued and further information collected, with 
a view to assisting the local authorities in preventing the danger to 
the health of the people who visit these places during the summer 
season from the use of an impure water supply, or other unsanitary
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conditions. In cases where such resorts are located in the vicinity 
of sources of public water supply, the danger of the pollution of these 
sources is serious. In cases where dangerous conditions were found 
to exist, the attention of the local authorities was called to this fact, 
and the matter of further improvement is receiving the attention of 
the Board.

During the year 1897 public water supplies were introduced in the 
towns of Sheffield and Groton, and a few important additions were 
made to other sources. At the end of 1897 all of the 32 cities in 
the Commonwealth and 128 out of a total of 321 towns were pro
vided with public water supplies. The number of separate towns 
supplied was reduced by one, on account of the annexation ot the 
town of Bradford to the city of Haverhill, while the whole number 
of towns, however, remained the same as last year, on account of the 
incorporation of the new town of Westwood set off from the town 
of Dedham. The total population of the communities in the State 
having a public -water supply at the present time is 90.1 per cent, of 
the total population of the State. There are now but three towns 
which, by the census of 1895, have a population exceeding 3,500, 
which are not provided with a public water supply, as follows : —

The flow of streams for the year 1897, as indicated by the records 
of flow of the Sudbury River, was slightly below the normal for 
twenty-three years. It was less than the normal during the months 
from January to May inclusive; it greatly exceeded the normal in 
the months o f June, July and August, the flow for the month of July 
being the greatest for any July since records were kept, while the 
flow for June and August have been exceeded only once in each 
case. In September the flow became much smaller, and the flow for 
the month of October was the least of the year, and this was one 
of the driest Octobers on record. During November the flow was 
nearly normal, and in December considerably above the normal. The 
high flow of streams in the summer season prevented difficulties from 
a shortage of water in public supplies that would otherwise have 
been noticeable in many places.

W ater Supplies.

Blackstone, 
Barnstable, 
North Andover,

Population.
6,039
4,055
3,569

F low of Streams.
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Chemical A nalyses .
The chemical analyses of the water from the various water sup

plies in the State have been continued throughout the year. The 
results of these analyses are of the greatest value in detecting pol
lution of water supplies and in enabling the Board to give reliable 
advice with reference to proposed new sources of supply or as to the 
causes of disagreeable tastes and odors and other troubles with water 
supplies, and the best method of preventing such troubles. Exam
inations have also been made of the waters of many of the rivers and 
other inland waters of the State, to learn their sanitary condition; 
and many examinations have also been made of sewage and effluent 
from the various sewage-disposal works, to determine, in connection 
with the investigations at the Lawrence experiment station, the 
efficiency of these works and the best method of operating them. 
As already stated, numerous samples have been examined to deter
mine the quantity of lead dissolved by water from the pipes through 
which it is supplied, and many samples have been collected and 
analyzed in connection with the investigation of the water supplies 
of various summer resorts and in connection with investigations of 
epidemics. The following is a classified list of the waters examined 
during the year: —

T able I.

From ponds and storage reservoirs and their inlets, . . , 1,211
From ground water supplies, . . .  . . .  497
From open and covered reservoirs for the storage of ground

waters, . ................................................  . 32
Special investigations of regular water supplies affected by

tastes, odors, e t c . , .......................................................................122
From streams and miscellaneous sou rces ,...................................... 100

Total from regular water s u p p l i e s , ................................ ..........  1,962
In connection with investigations of new sources of water supply, 872
With reference to pollution of s t r e a m s , ...................................... 231
With reference to sewage purification, . . . . .  274
From sources used for the supply of picnic grounds, etc., . . 82
In connection with a study of epidemics...................................... 25
In connection with examinations for l e a d , ...................................... 262
In connection with Green Harbor investigation, . . . .  242
M isce lla n eou s ,........................................................................ . 5 3

-------  1,541

Total, 3,503
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The examination of the microscopic organisms has been continued 
in the waters which have been analyzed chemically, as in previous 
yeai's.

Sew age  D isposal Systems.
A new system of sewage disposal was introduced during the year 

in the town of Spencer, which had a population in 1895 of 7,614. 
At the present time there are 12 cities and towns, having an aggre
gate population of 105,902, in which the purification of the sewage 
is effected by filtration through beds of gravel or sand, and the 
sewage of many large public and semi-public institutions is disposed 
of by this method.

Purification  of M anufacturing Refu se .

The investigations as to the purification of manufacturing refuse 
have been continued, and much additional data collected that has 
already been of advantage in dealing with cases of serious pollution 
of streams by manufacturing sewage. The sewage produced in some 
manufacturing processes is such that ordinary methods of chemical 
precipitation have little effect upon i t ; and such sewage is sometimes 
produced in so large a quantity that, in cases where a town is pro
vided with a sewerage system, the question of receiving this sewage 
into its sewers may be a very serious one, where the sewage has to 
be purified by filtration. On the other hand, the importance of 
keeping manufacturing sewage out of the streams is often as great 
from a sanitary point of view as the prevention of the pollution of a 
stream by domestic sewage. A  summary o f the results of the inves
tigations made during the year is presented in subsequent pages of 
this report. In this connection attention is called to the special 
report of the Board relative to improving the condition of the Ne- 
ponset River and meadows, presented to the Legislature in 1897.

P urification of S ewage  and W ater .

Investigations as to the purification of sewage and water at the 
Lawrence Experiment Station have been continued as in previous 
years, and in connection with these investigations large numbers of 
samples of sewage and water and effluents of the various filters have 
been analyzed. The results obtained from the experimental filters at 
the station are of special value in view of the rapidly increasing number 
of sewage-disposal plants in the State, and the increasing demand for 
sewerage facilities and the prevention of the pollution of streams.
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L awrence W ater  F ilter .

The Lawrence city filter, established by the advice of the Board 
in 1893, has continued to operate satisfactorily, and the death rate 
from typhoid fever in the city for the year 1897 has been lower than 
that for any previous year since a public water supply was first 
introduced into the city. The death rate from this cause for the 
last ten years is given in the following table: —

Table II.

Deaths from Typhoid Fever in Lawrence, 1887-97.

Y EARS.

TotalNumber
ofDeaths.

Deaths 
per 10,000 of

Population.

P e r s o n s  w h o
E X P O SE D  TO

By
drinking Canal Water.

M AY H A V E  BEEN
I n f e c t i o n  —

While living out of Town just be
fore falling sick in Lawrence.

1887, . . 47 11.44 - -

1888, . 48 11.36 - -

1889, . 55 12.66 - -

1890, . 60 13.44 - -

1891, . 55 11.94 - -

1892, . 50 10.52 - -

1893, . 39 7.96 - -

1894, . 24 4.75 12 4

1895, . 16 3.07 9 2

1896, . 10 1.86 2 4

1897, '. 9 1.62 _ -

In connection with the figures presented in this table it is to be 
noted that the filter was first operated in September, 1893, and all 
of the water supplied to the city through the public works has been 
filtered since that time. But supplies of water pumped directly from 
the canals are used for certain purposes in the mills, and this water 
is in many places easily accessible for drinking and is still so used, 
notwithstanding that city water is also provided.
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ADVICE TO CITIES AND TOWNS.

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 o f 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 practicable method of 
assuring the purity thereof or of disposing of their drainage or sewage, 
having regard to the present and prospective needs and interests of other 
cities, towns, corporations, firms or individuals which may be affected 
thereby. It shall also from time to time consult with and advise persons 
or corporations engaged or intending to engage in any manufacturing or 
other business, drainage or sewage from which may tend to cause the pol
lution of any inland water, as to the best practicable method of preventing 
such pollution by the interception, disposal or purification of such drainage 
or sewage; provided, that no person shall be compelled to bear the ex
pense of such consultation or advice, or of experiments made for the pur
poses of this act. All such authorities, corporations, firms and individuals 
are hereby required to give notice to said Board of their intentions in the 
premises, and to submit for its advice outlines of their proposed plans or 
schemes in relation to water supply and disposal of drainage and sewage; 
and all petitions to the Legislature for authority to introduce a system of 
water supply, drainage or sewerage shall be accompanied by a copy of the 
recommendation and advice of the said Board thereon.”

During the year 1897 the Board has given its advice to the follow
ing 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.

Replies were made during the year to applications made from the 
following sources for advice relative to water supply: Brockton, 
Billerica, the Trustees of the Danvers Lunatic Hospital, Edgartown, 
Fairhaven, Fall River, Falmouth, Georgetown, Gloucester and East
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Gloucester. Groton, Hudson (two replies), Huntington, Lee, the 
Massachusetts Hospital for Epileptics, the Reformatory Prison for 
Women, Medway, Milford, Natick, North Brookfield, Pepperell, 
Quincy, Springfield, Swampscott, Waltham, Wareham (together 
with Marion, Mattapoisett and Fairhaven on application of Joseph 
K. Nye), Watertown, Wellesley and Weston.

Replies were made during the year relative to sewerage and 
sewage disposal, in answer to applications from the following 
sources: Abington, Danvers, the Trustees of the Danvers Lunatic 
Hospital, Haverhill, Hull (Point Allerton), Leicester. Lexington, 
the Massachusetts Hospital for Consumptives, the Massachusetts 
Hospital for Epileptics, Mattapoisett, the Metropolitan Sewerage 
Commission (two replies), Mount Holyoke College (two replies), 
Natick (the Leonard Morse Hospital), North Adams, Quincy, 
Southbridge, Spencer, Taunton, the United States Arsenal at 
Watertown, Wareham (Onset Bay), Webster.

Replies were also made to the authorities of certain cities and 
towns, relative to the pollution of streams, as follows: The water 
commissioners of Needham, the board of health of New Bedford 
and the board of health of Whitman.

W ater Su pply .

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: —

B illerica . The water supply committee of Billerica applied to 
the Board, Feb. 4, 1897, for its advice relative to a proposed water 
supply for the town, to be taken from the ground near the west 
bank of the Concord River. The Board replied to this application 
as follows : —

M a r c h  4, 1897.

The State Board of Health received from you, on Feb. 4, 1897, an ap
plication for advice with reference to a proposed water supply for the town 
o f Billerica, to he taken from the ground near the westerly bank of the 
Concord River, a short distance below the Corner Bridge, so called, and 
midway between the villages of Billerica and North Billerica. Accom
panying the application was a report by your engineer, containing an 
account of the investigations made with reference to a source of water 
supply and a plan for supplying water from the proposed source to the 
town.
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It is stated in this report that four tubular test walls were driven at the 
locality described, two of them to depths of 20 and 21 feet, respectively, 
and the others to depths of from 35 to 40 feet; and it appears that all 
of the wells penetrated sand or gravel strata, from which water could be 
pumped with considerable freedom with a hand pump. A  sample of water 
collected from one of these wells having the least depth, and sent in by 
you for analysis, was found to be soft, practically colorless, and otherwise 
of good quality for the purposes of a public water supply. The sample 
probably represented water from the land side percolating toward the 
river; but if a large quantity of water should be pumped from the ground 
at this place, a portion of it might come by filtration through the ground 
from the river, and, while such water, if thoroughly purified by its passage 
through the ground, would not differ noticeably from water coming from 
the land side, it is desirable to have further analyses of this water made 
after a considerable quantity has been pumped from the ground, to learn 
whether it shows any tendency to deteriorate under such conditions.

The information contained in the report of your engineer as to the char
acter of the material through which the wells were driven indicates that 
its quality is variable, ranging from fine sand to gravel; but the porous 
material, judging from these tests, extends to no great depth, and no 
water appears to have been obtained at a greater depth than 30 feet 
below the surface. It also appears that ledge was encountered in three 
of the wells, in one of them at a depth of a little over 20 feet beneath the 
surface. The tests are, on the whole, insufficient to show whether there 
is a layer of porous material beneath the surface in this locality of suffi
cient depth and extent to make it probable that enough water could be 
obtained from the ground here for the supply of the town.

Under the circumstances, the Board does not at present advise the con
struction of works for taking water from this source, but advises that 
you have further tests made by driving additional wells over a larger area, 
to determine more definitely the character of the ground beneath the surface. 
If, upon further examination, more favorable conditions are found, it is 
desirable that you cause a pumping test to be made by pumping continu
ously from a group of wells in this locality at a rate as great as would be 
necessary for the supply of a town of the size of Billerica, and for a suffi 
cient time to determine whether this source can be depended upon to fur
nish enough water for the supply of the town at all times. It is desirable, 
also, in case a pumping test is made, that frequent analyses of the water 
be made during its progress, to obtain more definite information as to the 
probable quality of the water.

The Board will assist you in further investigations by making such 
analyses as may be necessary, and will, upon application, give you further 
advice in this matter when you have the results of additional investigations 
to present.
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B rockton . An application was received Jan. 11, 1897, from the 
water commissioners of Brockton, for the advice of the Board with 
reference to enlarging the water supply of the city by taking the 
water of Silver Lake in the towns of Pembroke, Kingston and 
Plympton, and supplementing it, as occasion might demand, by 
diverting the water of Howard and Pine brooks into the lake and by 
taking the waters of Monponsett Pond in the towns of Hanson and 
Halifax. The Board replied to this application as follows : —

M a r c h  i,  1897.

The State Board of Health received from you, on Jan. 11, 1897, an 
application for advice with reference to enlarging the water supply of the 
city of Brockton, accompanied by a report of the city engineer and super
intendent of water works, containing an outline of a scheme for taking 
water from Silver Lake in the towns of Pembroke, Kingston and Plymp
ton, to be supplemented, when occasion may require, by diverting the water 
of Howard and Pine brooks into the lake and by taking the waters of Mon
ponsett Pond in the towns of Hanson and Halifax. In a subsequent com
munication you request the opinion of this Board as to the practicability 
and advisability of a ground-water supply for Brockton.

An examination of the records of consumption of water by the city in 
the last few years shows that the consumption is rapidly approaching the 
capacity of your present source in a dry year, and it is desirable to begin 
without delay the necessary investigations with a view to providing an 
ample supply of water for the future needs of the city.

The Board has caused an examination of Silver Lake to be made and 
samples of its water to be analyzed, and has also examined in a general 
way into the opportunities for supplementing this source from other sources 
in the vicinity.

The analyses of water from Silver Lake show that it is very soft, nearly 
colorless, and generally of excellent quality for the purposes of a public 
water supply. Analyses of samples of water collected from the bottom of 
the lake during the summer season were found to be of the same general 
character as those collected at the surface, and there was no evidence of 
the presence of decaying organic matter in the lower layers, such as is often 
found in the lower portions of deep ponds and reservoirs during the period 
of stagnation in summer.

The results of the microscopical examinations show that the total num 
ber of organisms present was small in all of the samples, but that some of 
the samples contained organisms of a kind which have been known to cause 
trouble from disagreeable tastes and odors in many ponds and reservoirs. 
The numbers of such organisms found were very small, however; and, 
while it is possible that at times the water will be affected by the presence
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of larger numbers of such organisms, it does not seem probable, in view of 
the small amount of organic matter in the water, as indicated by the chem
ical analyses, that its quality will be seriously affected from this cause. 
There are several areas of swamp land of considerable size on the borders 
of the lake which should be drained to prevent injury to the quality of the 
water. The water-shed contains a very small population, but it is under
stood that the lake is used to a considerable extent as a summer resort, 
and it will be necessary to prevent danger of the pollution of the water 
from this cause.

Silver Lake alone will probably furnish from 50 to 75 per cent, more 
water in a series of very dry years than your present source would yield; 
but by the provisions of chapter 442 of the Acts of 1893 the town of 
Whitman has the right to a supply from this source, and in certain contin
gencies the small towns of Pembroke and Hanson may be supplied by the 
town of Whitman, so that the quantity of water available for Brockton 
would provide for only a limited number of years in the future.

From the information at present available it appears to be practicable 
to divert the waters of Howard and Pine brooks, at points where the area 
of their combined water-sheds ■will amount to about 4.2 square miles, into 
Silver Lake by gravity and at a small cost.

Analyses of the water of these brooks show that it is highly colored and 
contains a considerable amount of organic matter in solution, probably 
derived from contact of the water with vegetable matter in swamps. By 
diverting this water into the lake, however, an opportunity will be afforded 
for bleaching and sedimentation and other improvements which take place 
in a large lake where the water is stored for a period of many months, so 
that it is not likely that the water of these sources will have an unfavor
able effect upon the quality of the water of the lake. Moreover, it may be 
possible to make a material improvement in the quality of this water by 
draining the swamps on the water-sheds of the brooks.

The quantity of water which Silver Lake would yield if these brooks 
should be diverted into it would be sufficient for the needs of Brockton and 
Whitman for about twenty years, should these places continue to grow at 
as rapid a rate as in the past, and making a liberal allowance for the 
increasing quantity of water used per inhabitant.

The second method suggested for augmenting the supply frcm Silver 
Lake is by utilizing the water of Monponsett Pond. The water-shed and 
storage capacity of this pond are so large that, taken in connection with 
Silver Lake and the water-sheds of Howard and Pine brooks, it would 
furnish a supply for Brockton and Whitman for a very long time in the 
future.

An examination of the water of the pond, however, shows that it is 
highly colored and contains a very large amount of organic matter, which 
would make it a decidedly objectionable source of water supply in its
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present state. Its poor quality is due partly to the character of the pond, 
which appears to be a shallow basin with a muddy bottom containing a large 
amount of organic matter, and partly to the water-shed, which includes the 
area known as the Great Cedar Swamp. The conditions are such that it 
does not appear to be feasible to make any material improvement in the 
quality of water which this source will furnish; and in its present state 
it is not only unsuitable for domestic uses, but it is also probable that, if 
any considerable quantity of water containing so large an amount of organic 
matter should be discharged directly into Silver Lake, it would have an 
unfavorable effect upon the quality of the water of that source.

A  general examination of the territory in the vicinity of Silver Lake 
indicates that there are other sources from which it appears to be prac
ticable to obtain a large supplementary supply of water of better quality 
than that of Monponsett Pond, when the requirements of the city and town 
may make it necessary; and the Board would advise that the selection of 
a source be deferred until a thorough investigation of possible sources is 
made, w'hich may indicate more clearly than the information at present 
available the most appropriate source from which to supplement the supply 
in the future.

From the investigation thus far made the Board concludes that Silver 
Lake is probably the most appropriate source of future water supply for 
Brockton; and, since the town of Whitman is in need of a better supply 
than it now has, it will probably be to the pecuniary advantage of both 
Whitman and Brockton, as already stated in a previous communication, to 
construct works jointly rather than to construct independent works.

The situation of Howard and Pine brooks is such that they would 
naturally be the first sources from which to supplement the yield of SilveV 
Lake; and it is desirable that the right to use the water of these sources 
be secured in the beginning, since an auxiliary supply is likely to be needed 
in a few years after the water of Silver Lake shall have been intro
duced.

With regard to the practicability and advisability of a ground-water 
supply for Brockton the Board cannot give you a definite opinion, since it 
is not informed of any territory within a reasonable distance of the city 
from which there is reason to expect that a large supply of ground water 
may be obtained. In general, a good ground water is better for domestic 
uses than a surface water, on account of its attractive appearance and 
freedom from taste and odor. At the places where large ground-water 
supplies have been obtained for the supply of cities and towns in this State 
extensive collecting systems have usually been found necessary; and, since 
a ground water deteriorates rapidly upon exposure to light, in order to 
keep it in satisfactory condition it is essential that it be kept from exposure 
to light both at the source and in distributing reservoirs or tanks. With 
such a source it would be necessary, in designing your distributing reser-
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voirs and tanks, that you make provision for covering them. If you have 
in view any source from which it is thought that it may be practicable to 
obtain a supply of ground water for the city, the Board will co-operate with 
you in making an examination, if you so request, and will advise you as to 
the practicability of developing it for the supply of the city.

D anvers L unatic H ospital. The superintendent of the State 
Lunatic Hospital at Danvers applied to the Board, Nov. 4, 1897, for 
its advice with reference to a proposed water supply, to be taken from 
wells on the hospital grounds. The Board replied to this application 
as follows: —

D ec . 3, 1897.

The State Board of Health received from you, on Nov. 4, 1897, an 
application for advice with reference to a proposed water supply for the 
Danvers Insane Asylum, and has caused an examination of the locality 
from which the proposed supply is to be drawn to be made by one of its 
engineers, and a sample of the water of a tubular test well at this place 
to be analyzed.

The results of this analysis show that the water is quite hard, and has 
at some time been highly polluted by sewage, and it has not been com
pletely purified in its subsequent passage through the ground. It is, there
fore, an unsafe water for drinking or other domestic uses, and the Board 
does not advise the use of water from this source for the supply of the 
hospital.

E dgartow n . The Edgartown Water Company applied to the 
Board, March 8, 1897, for its advice relative to a proposed water 
supply, to be taken from the ground at a place known as “ Win- 
tucket Bottom.” The Board replied to this application as follows : —

M a r c h  17, 1897.

The State Board of Health received from you, on March 8, 1897, an 
application for advice with reference to a proposed water supply for the 
town of Edgartown, in which you state that you propose to take water 
from the neighborhood of “  Wintucket Bottom,” not far from the northerly 
end of Great or Herring Pond.

The Board has caused an examination of this locality to be made by its 
engineer, and has analyzed two samples of water, one collected by you in 
November, 1895, and another collected on March 10, 1897. The results 
of these analyses show that the water is of excellent quality in all respects 
for the purposes of a public water supply.

With regard to the quantity of water, the indications are favorable, both 
as regards the porosity of the soil and the freedom with which water could
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be pumped from the test well, to obtaining a large yield of water from the 
ground at this place; and the Board would advise that the proposed source 
is a suitable one from which to take a water supply for the town of Edgar- 
town.

It will be necessary, in case the supply is drawn from the ground, to 
provide for delivering the water to consumers without exposure to the 
light, either at the source or in a distributing reservoir or tank, in order 
to avoid danger of its deterioration from this cause.

Fairhaven. Information was received by the Board of the occur
rence of cases of lead poisoning, and the Board at once ordered an 
examination to be made with reference to the presence of lead in the 
water distributed in Fairhaven. The following statement was made 
to the board of health of Fairhaven : —

B oston, M ajr 18, 1897-

The State Board of Health, having been informed by you of the exist
ence of cases of lead poisoning in the town of Fairhaven, has caused sam
ples of water to be collected from a number of houses in the town supplied 
with water from the public water works, and has had them analyzed to de
termine the quantity of lead present in the water.

The results of these analyses show, in all cases, the presence of lead, 
the amounts in many cases being so large as to be injurious to the health 
of those who may drink the water. Large quantities of lead were some
times found in samples collected soon after the water had been drawn 
freely from the pipes.

There is no method known to the Board for readily removing lead from 
the water; and boiling the water, as in some processes of cooking, tends 
to concentrate a quantity of lead, and thereby renders it more harmful.

The Board would, therefore, advise that you warn the inhabitants of the 
danger of drinking water that has passed through lead pipes, and that 
provision be made for securing the removal of lead pipes wherever used 
for distributing or service pipes in connection with the public water supply.

On May 26, the board of health of Fairhaven published a notice 
warning the citizens with reference to the use o f this water.

F all River . An application was received from the water board 
of Fall River, Aug. 25, 1896, for advice as to the best method of 
preventing the pollution of the public water supply. The Board 
replied to this application as follows : —

Se p t . 7, 1897.

The State Board ot Health has considered your application for advice 
with reference to the danger of the pollution of North Watuppa Lake, the
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source of water supply of the city of Fall River, by boating, bathing and 
excursion parties of various sorts, and has caused an examination of the 
lake and its surroundings to be made on several occasions by its engineers.

These examinations indicate that the lake and its shores are visited by 
considerable numbers of people at times in the summer season, who engage 
in boating and fishing upon the lake itself or in picnics upon its shores, 
and it is said that large numbers of people visit the lake in the winter time 
for skating.

There is no doubt that the unrestricted use of the lake in this way con
stitutes a danger to the purity of your water supply; and while at the 
present time the danger of serious contamination of the drinking water 
of the city from this cause is small, it should, nevertheless, be avoided. 
Trespassing upon the shores of the lake or upon the lake itself can be con
trolled by acquiring a strip of land bordering its shores; and it is under
stood that the city is now acquiring land about the lake, under authority 
granted by the Legislature. Bathing in ponds used as sources of water 
supply is already prohibited by statute. While it would seem to be no 
great hardship if all persons were prevented from using the lake at any 
time as a place of resort, since there are other waters in the vicinity which 
may be so used, it might, nevertheless, be practicable, with suitable re
strictions and supervision, to allow a limited number of people to visit the 
lake for fishing or boating in the day time, as is done in similar cases by 
other cities of the State.

The Board would call attention, in this connection, to two other possible 
sources of contamination of your water supply.

There is already a considerable number of dwelling-houses within the 
water-shed of the lake, which lies close to the densely populated portion 
of the city ; and, as no means are provided for removing the sewage from 
these houses to some place of disposal outside the water-shed, some of it 
probably finds its way, directly or indirectly, into the lake. While the 
pollution of the lake from this cause is probably slight at the present time, 
it is likely to increase rapidly should the population within the water-shed 
increase materially in the future, as it seems likely to do, owing to the 
proximity of the city.

An examination of the South Lake indicates that it may receive at times 
a considerable quantity of sewage, and it appears to be possible, under 
present conditions, for water from the South Lake to flow into the North 
Lake at a time when no water is being drawn by the mills on the Queque- 
chan River, and it is desirable that some provision be made for prevent
ing water from the South Lake from flowing into the North Lake at any 
time.

F alm o uth . An application was received Nov. 8, 1897, from John 
S. Bleakie and others for advice with reference to a proposed water
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supply for the villages of Falmouth and Woods Hole, to be taken 
from Long Pond in Falmouth. The Board replied to this applica
tion as follows : —

D ec . 3, 1897.

The State Board of Health has considered your application with refer
ence to a proposed water supply for the villages of Falmouth and Woods 
Hole in the town of Falmouth, to be taken from Long Pond in that town, 
and has caused an examination of the proposed source of supply to be made 
by its engineer and samples of the water to be analyzed.

The area of the pond and its water-shed are such that it will furnish 
a much larger quantity of water than is likely to be needed for the supply 
of Falmouth.

Chemical examinations of samples of water from the pond show that it 
is soft and nearly colorless, and the indications are that its quality would 
generally be excellent for the purposes of a public water supply. The 
microscopical examinations, however, show the presence, in small numbers, 
of organisms of a kind which have been known to cause disagreeable tastes 
and odors in other ponds and reservoirs, and it is possible that the water 
of this pond is subject, in common with many ponds, at occasional periods 
to a disagreeable taste and odor.

An examination of the water of Grew’s Pond, lying just south of Long 
Pond, shows that the water is of much less satisfactory quality than that 
of Long Pond.

A good ground water would be more satisfactory as a source of water 
supply than the water of Long Pond, on account of its freedom at all times 
from taste and odor. The shores of the pond, particularly about the 
southerly end, appear to be of a gravelly nature, and it is possible that 
a sufficient supply of water for the town could be obtained from the ground 
in this vicinity.

In view of the circumstances, the Board would advise that investigations 
be made to determine whether it is practicable to obtain a sufficient supply 
of good ground water for the town before constructing works to draw 
a supply directly from Long Pond.

Should you decide to make further investigations with a view to obtain
ing a ground-water supply, the Board will, if you so request, assist you by 
making analyses of samples of water, and will give you further advice in 
the matter when you have the results of further investigations to present.

Georgetown. The selectmen of Georgetown applied to the 
Board, April 26, 1897, for its advice relative to a proposed water 
supply for the town, to be taken either from Rock Pond or from 
Pentucket Pond as a public water supply for the town. The Board 
replied to this application as follows : —
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A ug . 5, 1897.

The State Board of Health has considered your application with reference 
to a proposed water supply for the town of Georgetown, in which you state 
that your plan is, in general, to use the water of Rock Pond or of Pen- 
tucket Pond as your source of supply, and has caused an examination of 
these ponds and their surroundings to he made by its engineer and samples 
of the water to be analyzed.

Either of these ponds is capable of supplying a much larger population 
than is found at present in the town of Georgetown, but chemical exam
inations show that the water is highly colored and contains a large amount 
of organic matter, which will make the water objectionable for drinking 
and other domestic uses. The Board, therefore, does not advise the use 
of water from either of these ponds for the supply of Georgetown, but 
advises that you investigate other available sources, to ascertain whether 
a better one cannot be found.

In connection with the investigation of Rock and Pentucket ponds, the 
Board caused analyses to be made of the water of Bald Pate Pond, so 
called, in the southerly portion of the town. These analyses show that 
the water of this pond is much better than any of the others, but it has, 
nevertheless, considerable color, and further examinations are necessary 
in order to determine the probable quality of the water.

In general, a supply of water drawn from the ground is much to be pre
ferred to a supply taken from a surface source, because good ground water 
is clear, colorless and free from unpleasant taste or odor, and, if taken 
from unpolluted territory, may be nearly as soft as a surface water; and 
the Board would advise that, in making further investigations relative to 
a water supply, you determine whether there is any territory in the vicinity 
of the town from which a sufficient supply of ground water is likely to be 
obtained. If such a locality is found, tests should be made to determine 
the probable quantity and quality of water obtainable.

It is also suggested that you have samples of water from Bald Pate Pond 
collected and analyzed from time to time.

The Board will assist you in these investigations by making analyses of 
samples of water, and will, upon application, advise you further in this 
matter when you have the results of further investigations to present.

G loucester. The board of health of Gloucester applied to the 
State Board of Health, Dec. 14, 1896, requesting an examination 
of the quality of the water supplied to the city, including an exam
ination of the water in the reservoir at Bond’s Hill. The Board 
replied to this application as follows : —

M a r c h  17, 1897.

The State Board of Health received from you, on Dec. 14, 1896, a com
munication requesting a careful examination of the quality of the water
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supplied to the inhabitants of Gloucester from the Gloucester water works. 
Subsequently, in response to a request of the Board for information as to 
the prevalence in Gloucester of diseases which might be attributable to the 
pollution of the water, the Board received statements as to the number of 
cases of typhoid fever in the city, showing that 41 cases of this disease 
had occurred during the year 1896, 12 occurring in each of the months of 
September and October, 6 in the month of November, 2 each in the months 
of January, June, August and December, and 1 in each of the months of 
March, April and July.

It appears from the record of deaths, as returned to the Secretary of 
the Commonwealth, that there were 10 deaths from typhoid fever in 
Gloucester in the year 1896, or twice as many as the highest number 
occurring in any year during the previous five years, making the death 
rate from typhoid fever in 1896 3.5 per 10,000 living. While this death 
rate is but little if any larger than that of many cities of the State, it is 
a little greater than the average death rate from this cause in all of the 
cities; and, while this rate does not indicate a very serious epidemic in 
Gloucester during 1896, it nevertheless shows that the disease -was con
siderably more prevalent than in the previous five years.

It appears from the first annual report of the water commissioners that 
the water used for the supply of the city during the year 1896 was drawn 
from Wallace Pond during the first half of the year or until July 1, with 
the exception of seven days in the months of April, May and June, -when 
water was drawn from Dike’s Meadow reservoir. From July 1 to Decem
ber 1 the supply was drawn exclusively from Dike’s Meadow reservoir; 
and, from the statement of the number of cases of typhoid fever occurring 
between Jan. 1 and Dec. 1, 1896, it appears that 33 out of a total of 39 
occurred during the period wrhen water was being used from this reservoir.

The Board is informed that the water-shed of this reservoir contains no 
human habitation, and the wrater does not appear to be exposed to sewage 
pollution from any source at the present time. An examination of the 
Bond’s Hill distributing reservoir shows no change in the conditions affect
ing this reservoir since the last examination by the Board was made in 
1895, and in this case also there is no reason for thinking that the water 
has been polluted by sewage, since the reservoir is situated in an unin
habited region. Moreover, the chemical analyses of the water of these 
reservoirs made recently do not show that any material change has taken 
place in the character of the water as compared with the analyses of pre
vious years. Under the circumstances, there appears to be no reason, in 
the opinion of the Board, for attributing the prevalence of typhoid fever 
in the latter part of 1896 to the water supplied to the city from the Glouces
ter water works.

The water-shed of Wallace Pond is free from human habitations, but 
there is a picnic ground at its lower end wdiich is said to be used to a con-
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siderable extent in the summer season; and it is very desirable, in order 
to avoid danger of the pollution of the water, that the use of territory in 
the vicinity of your sources of water supply for such purposes should be 
prevented.

The Board would also repeat the suggestion made in previous replies, 
that the water supply of Gloucester could undoubtedly be improved in 
appearance and in other respects by the removal of stumps, soil and vege
table matter from the bottom and sides of the reservoirs.

G loucester . Information was received from the board of health 
of Gloucester that the water supply furnished to fishing vessels by 
Adolph Voss of East Gloucester appeared to be derived from ob
jectionable sources. The Board made an examination of the terri
tory from which this water was derived and the place in which it 
was stored. The walled cellar of a large wooden building consti
tuted the reservoir, and this was subject to pollution from an adjoin
ing stable-yard, and other objectionable sources along the brook which 
supplied the reservoir. Chemical analysis of the water also gave evi
dence of serious pollution.

The Board, therefore, sent a communication to the board of health 
of Gloucester, June 4, 1897, informing them that the analysis and 
inspection showed “  that this source of water supply is very seriously 
polluted and is a possible source of disease. The Board, therefore, 
recommends that your board take prompt action in preventing its 
further use, either for drinking, for culinary or domestic uses.”

This recommendation was complied with by the board of health 
of Gloucester.

G roton . The Groton Water Company applied to the Board, 
March 8, 1897, for its advice relative to a proposed water supply to 
be taken from springs near Baddacook Pond, and from the pond 
itself when the springs were found to be insufficient. The Board re
plied to this application as follows : —

A p r il  21, 1897.

The State Board of Health received from you, on March 8, 1897, an 
application for advice with reference to a proposed source of water supply 
for the town of Groton, to be taken from springs in the vicinity of Shat- 
tuck Meadow, so called, about 1,600 feet from the westerly shore of 
Baddacook Pond, and to be supplemented by taking water directly from 
Baddacook Pond, in case the yield of the springs should prove insufficient 
for the supply of the town.

Subsequently plans were received showing a well in the Shattuck
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Meadow, a pipe about 1,600 feet in length leading from the well to a 
proposed pumping station on the westerly shore of Baddacook Pond, a line 
of force main from the pumping station to an open distributing reservoir 
to be located on Gibbet Hill, and a system of distributing pipes in the 
town.

Since the application was made, you have made tests of the ground by 
means of tubular wells at three places within the water-shed of Baddacook 
Pond; one at the proposed location of the well in the Shattuck Meadow; 
another in the vicinity of the proposed pumping station, on the westerly 
side of the pond ; and the third on the south-westerly side of the pond, at a 
place known as the “  sandy shore.” The results of the tests made at the 
first two places were unfavorable and no water was obtained from the 
wells, but the test wells on the south-westerly side of the pond penetrated 
a stratum of coarse gravel from which water could be pumped freely wdth 
a hand pump.

Samples of water from three test wells at this place have been analyzed 
by the Board, and the results show that the water is very soft, the hard
ness being much less than that of any other source that has been examined 
in the vicinity of Groton, and in other respects also the water is of excel
lent quality for the purposes of a public water supply.

With regard to the quantity of water that may be obtained from this 
source, a definite estimate cannot be made with present information; but, 
judging from the character of the surface of the ground in the vicinity of 
the pond, which is favorable to the absorption of a large portion of the 
wuxter falling upon it, the porosity of the soil, as indicated by the material 
taken from the test wells, and the freedom with which water could be 
pumped from the wells, it may be said that the conditions are favorable to 
obtaining a large yield of water from the ground at this place. Moreover, 
if the ground water should be lowered by pumping from a well or wells 
here, it is probable that the supply would be augmented by the filtration 
of water from the pond through the ground and into the wells. Water 
derived by filtration from the pond in this way would probably not differ 
materially in quality from water derived from the land side.

In view of all the circumstances, the Board is of the opinion that a sup
ply from the ground in the vicinity of the test wells on the south-westerly 
shore of Baddacook Pond will give more satisfactory results as to the quality 
of the water than any source examined in the vicinity of Groton, and the 
indications are favorable to obtaining a sufficient quantity of water at this 
place for the supply of the town. The Board would advise, however, that, 
before finally constructing works for taking a supply from this source, you 
make a more thorough examination, to determine the depth and extent of 
the porous material in this vicinity, and to determine, beyond a reasonable 
doubt, whether the quantity of water to be obtained from the ground here 
is likely to be sufficient for the supply of Groton at all times.
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The plans of the proposed water works for Groton provide for an open 
distributing reservoir. Experience in this State with such reservoirs, when 
used for the storage of ground water, has shown in all cases that the water 
has greatly deteriorated, on account of the presence of large numbers of 
minute organisms which multiply rapidly in a ground water exposed to 
light, and impart to the water a disagreeable taste and odor. The Board 
would advise that the proposed distributing reservoir be covered so that 
the water will not be exposed to the light.

H udson . The water commissioners of Hudson applied to the 
Board, Jan. 27, 1897, for its advice relative to the question of 
enlarging and improving the water supply of the town. The 
Board replied to this application as follows: —

F e b . 17, 1897.

The State Board of Health received from you, on Jan. 27, 1897, an appli
cation for advice with reference to enlarging and improving the water 
supply of Hudson, in which you state that you propose, first, to build a 
new dam about 500 feet below the present dam at the outlet of Gates Pond, 
your present source of water supply, thereby making available an addi
tional water-shed of about 26 acres; and, second, to divert into the upper 
end of Gates Pond the water of a small brook having a drainage area of 
about 123 acres at the proposed point of diversion. It is understood that 
you also propose, in constructing the new dam, to raise the water in Gates 
Pond about 2 feet above its present high-water level, thereby increasing 
somewhat the head under which water would be supplied to the town and 
increasing considerably the storage capacity of the pond.

It appears from your records of the height of water in Gates Pond that 
the pond has not overflowed for a period of seven years, several of them 
years of more than average rainfall; so that, while no records of con
sumption have been kept, the indications are that the quantity of water 
used by the town is already in excess of the yield of Gates Pond in a series 
of very dry years, such as have occurred in the past, and an additional 
supply is necessary.

The Board has carefully considered the proposed plan, and has caused 
a general examination of the pond and of the water-shed from which you 
propose to take an additional supply of water to be made by its engineer, 
and has caused samples of the water collected from the brook below Gates 
Pond, and of the brook which you propose to divert into the upper end of 
the pond, to be analyzed.

The quality of the water of the brook at the site of the proposed dam 
below Gates Pond is found from this examination to be excellent for water- 
supply purposes; but the increase in the area of water-shed and in the 
storage capacity of the pond that might be made available by constructing
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the proposed dam, and the slight increase in the head under which water 
would be supplied to the town that would be obtained by raising the pond, 
would not warrant the outlay. It appears, however, that measurements of 
the quantity of water flowing in the stream just below the present dam in
dicate that the loss of water by leakage past the present dam is large, and 
might be much larger when the pond is full, or nearly so, and it further 
appears that you consider it necessary either to strengthen the present dam 
or to construct a new one; so that, under the circumstances, it is probably 
best to construct the new dam, as proposed, and if the extra area of pond 
that will be created by this dam is properly prepared for the storage of 
water by the removal of the soil and vegetable matter from the area flowed, 
the quality of the water is not likely to be affected unfavorably by the 
changes in its area and capacity.

The second portion of the proposed plan is to increase the capacity of 
Grates Pond by diverting into it the water of a small brook which drains 
a water-shed contiguous to that of the pond on the north. By this plan a 
large addition will be made to the capacity of your present works for sup
plying the town with water; but it is said that this brook becomes dry in 
the summer season, and the conditions appear to be such that the yield to 
be obtained from its water-shed may be smaller in proportion to its area 
than that of the immediate water-shed of Gates Pond; and if the town 
should continue to grow at the same rate as it has in the past ten years, 
and if the quantity of water used per inhabitant increases as in most 
places, it is probable that a further additional supply would be needed 
in a few years.

The quality of the water of this brook is indicated by analyses of two 
samples collected on Feb. 10, 1897, at a time when there was a large flow 
in the brook from a recent rain and from melting snow. One of the sam
ples, collected at the point at which it is proposed to divert the water, 
showed that the water has a very high color, and contains a very large 
amount of organic matter, as indicated by the albuminoid ammonia. The 
second sample was collected about 500 feet further up stream and just 
above a small tributary, the water of which had much less color. The 
main stream at this point had a higher color than at the proposed point of 
diversion, but the quantity of albuminoid ammonia was found to be the 
same.

It is difficult to judge from a single analysis what the quality of the water 
is likely to be at other seasons of the year; but, so far as can be judged, 
these samples may be a fair representation of the average quality of water 
that this brook will furnish, since they were collected in the period of the 
year when the highest flows may be expected, and when the brook would 
contribute to the pond the bulk of the water that it might be expected to 
furnish in a year. If the single set of analyses thus far made is fairly 
representative of the average quality of water that this brook will furnish,
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the Board is of the opinion that the diversion of this brook into Gates Pond 
maj' have unfavorable effect upon the quality of the water of the pond.

Examinations of the water of Gates Pond have been made from time to 
time by the Board for many years, and the results have shown that the 
water is soft, nearly colorless, and generally of good quality for the pur
poses of a public water supply; but the water has at times been affected 
by a disagreeable taste and odor, caused by the presence of considerable 
numbers of minute organisms. So far as observations of the Board have 
shown, serious trouble from this cause has occurred in only one year in the 
period of eight years covered by the examinations; but the discharge into 
the pond of a water containing so large an amount of organic matter as 
that found in the water of the brook in question would be liable to produce 
conditions under which microscopic organisms might thrive in much greater 
abundance than at present; and, in view of all the circumstances, the 
Board does not at present advise the enlargement of your supply by the 
diversion of the water of this brook into the pond, but would advise that 
you have frequent chemical analyses of the water made during the next 
few months, and, if these examinations indicate that the water is likely to 
be of a similar character to what it was found to be by the recent analyses, 
that you make further investigation with a view to supplementing the sup
ply from some other source.

The Board will co-operate with you by causing the necessary analyses 
to be made, and will, upon application, advise you further with reference 
to increasing your water supply, when the results of further investigations 
are available.

From the examinations of the engineer of the Board it appears that there 
is a dwelling-house with out-houses located close to the shore of Gates 
Pond, not far from the gate-house, from the vicinity of which drainage 
must enter the pond; and the analysis of a sample of water collected 
through a hole in the ice close to the shore of the pond and in the vicinity 
of this house, indicated that the water was to some extent polluted by sew
age. It appears, also, that there are several summer cottages along the 
shore of the pond, and that the pond is used as a pleasure I'esort in the 
summer season. These conditions are a serious menace to the health of 
those drinking the water, and the Board would advise that you proceed 
without delay to remove all danger of pollution of the water of Gates 
Pond by preventing the general use of the pond as a pleasure resort, and 
removing the houses on its shore to some place where the drainage from 
them will not pass into the pond.

The water commissioners of Hudson again applied to the Board, 
May 27, 1897, for its advice relative to the question of improving 
and enlarging the public water supply by certain measures indicated 
on a plan, being mainly the construction of a new dam below the
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present dam at the outlet of Gates Pond, and the diversion of the 
water of another water-shed into the present supply. The Board 
replied to this application as follows : —

Ju l y  12, 1897.

The State Board of Health received from you, on May 27, an applica
tion with reference to enlarging and improving the water supply of Hudson, 
in which you state that, acting under the authority of chapter 242 of the 
Acts of 1897, you propose to take land around Gates Pond, substantially as 
shown on a plan submitted with your application, entitled “  Plan of land 
at Gates Pond, Berlin, to be taken for the Hudson water works, B. R. 
Felton, C.E., Boston, May, 1897,” and to take all rights now held by any 
person or persons on land previously taken by the town of Hudson, said 
land being located between the land you now propose to take and the orig
inal boundary of the pond, as shown on the plan referred to above.

You also propose to construct a new dam below the present dam, at the 
outlet of Gates Pond, approximately as shown on another plan submitted 
with your application, which will collect leakage from the present dam and 
the flow from a small additional water-shed. The proposed dam is to be 
higher than the present dam, and will raise the water in the pond two feet 
above its present high-water level. The present dam is not to be removed, 
but between the two dams it is proposed to remove the soil from the area 
to be flowed where it is not too deep, and, where the depth is such as to 
make the removal of the soil very expensive, to cover it with gravel or sand.

Finally, you request the advice of the Board as to the advisability of 
further increasing your water supply by diverting into the pond the water 
of a water-shed lying contiguous to that of the pond on the north.

The Board has caused an examination of the locality to be made by its 
engineers, and, having carefully considered the plans submitted, concludes 
that it is necessary, in order to prevent the danger of pollution of the 
water supply of the town, that the town should acquire lands about the 
pond, including the buildings at present located near the shores, and rights 
of access to the pond for any purpose the use of which, as at present, is a 
menace to the purity of the water. The area of land to be taken about the 
pond, as shown upon the said plan submitted by you, appears to be a rea
sonable one for the purpose for which it is intended, and the Board recom
mends and approves the taking and holding in fee of lands about the pond, 
as proposed, together with all rights in or upon these lands, or connected 
therewith, and all rights and privileges of access by any person or persons 
to the pond over land now owned by the town on the shores of the pond, 
the enjoyment and exercise of which might pollute, or tend to pollute, the 
W'ater.

Regarding the second portion of your proposed plan, the Board has 
already expressed the opinion that, since you consider it necessary either 
to strengthen the present dam or construct a new one, it is probably
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best to construct a new dam. The extra area of pond that would be 
created by this dam at present consists in part of a wooded swamp, and 
your plan includes the preparation of the land for flowage by the removal 
of soil where not too deep, but in places where mud or vegetable matter is 
so deep as to make its removal very expensive you propose to cover it 
with gravel or sand. It is very desirable that all of the soil, mud and veg
etable matter be removed from the entire area to be flowed, but if there 
are places where its depth is so great that its removal is impracticable it 
can probably be covered with sand or gravel as proposed, in such a man
ner as to prevent its presence having an injurious effect upon the quality 
of the water; but, in the absence of information as to the location, depth 
and character of such areas, more definite advice as to their treatment 
cannot be given.

The final portion of your proposed plan involves the enlargement of the 
capacity of the pond by discharging into it the water of a small brook near 
its northerly end, and you request the advice of the Board as to the advis
ability of using the water of this source.

Several chemical analyses of this water have been made within the last 
four months, and the results show that the water is highly colored, at 
least during the portion of the year when the flow of the stream is great
est, and contains a very large amount of organic matter; and the diversion 
of this brook into Gates Pond would be likely to have an unfavorable 
effect upon the quality of the water of the pond. The water-shed of the 
brook is free from pollution; and, if the quality of the water were suitable, 
this would be an economical source from which to supplement Gates Pond, 
since it appears to be the only source from which the pond can be supple
mented without pumping. An examination of the water-shed of the brook 
shows that it contains a considerable area of swamp land in its upper 
portion, but below the swamp the brook has a rapid fall nearly to the 
point at which it is proposed to divert the water. It may be feasible, by 
constructing drains along the borders of the swamp on each side, to inter
cept the water flowing from the higher portions of the water-shed, and at 
the same time to drain the swamp and prevent the water standing thereon, 
and thus greatly improve the quality of the brook water.

In view' of all the circumstances, the Board does not at present advise 
the use of water from this brook to supplement the supply of Gates 
Pond, but would advise that you cause an investigation to be made to 
determine the feasibility and probable cost of draining thoroughly the 
swamp upon the water-shed of the brook, so as to cause the water to 
flow off quickly, and prevent it from acquiring a high color and a large 
amount of organic matter from remaining for a considerable time in con
tact with the vegetable matter in the swamp.

The Board will give you further advice in this matter when you have the 
results of further investigations to present.
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H untington. The committee on water supply of the town of 
Huntington applied to the Board, Oct. 16, 1897, for its advice with 
reference to taking the water of certain brooks in that town as 
sources of water supply for the town. The Board replied to this 
application as follows : —

D e c . 2, 1897.

The State Board of Health received from you, October 16, an appli
cation for advice with reference to a proposed water supply for the town 
of Huntington, in which you state that the plan which now seems most 
expedient is to construct a dam on Taylor (or Roaring) Brook, just below 
the point where it is joined by Clark Brook, and to distribute the water 
from a small reservoir, which it is proposed to form at this point, to the 
towm by gravity. It is also proposed to increase the supply from this 
source, if necessary, by diverting the w'ater of Pond Brook, which flows 
from Norwich Pond, into the water-shed of Roaring Brook, at some point 
above the proposed dam. You also state that you are considering the 
feasibility of uniting Cold and Cook brooks, which are tributaries of the 
Westfield River on opposite sides just above the town, and supplying the 
town by gravity from these sources.

The Board has caused an examination of the sources mentioned in your 
application to be made by one of its engineers, and samples of the waters 
to be analyzed, and has also caused examinations to be made of the waters 
of Woodruff Brook and Gold-mine Brook, which are not far from the 
village.

Taylor or Roaring Brook, the first source mentioned in your application, 
would probably furnish a sufficient supply of w'ater for Huntington, even 
in the drier portion of a dry season, if its flow is well maintained in summer, 
as is said to be the case. Analyses of samples of the water of the brook 
collected recently show that it is soft, nearly colorless, and naturally of 
excellent quality for the purposes of a public water supply; but an exam
ination of the water-shed shows the presence of numerous dwelling-houses, 
much of the sewage from which must find its wray directly or indirectly 
into the streams. Under these circumstances, the brook cannot be regarded 
as a safe source from which to take water directly for domestic purposes, 
as is proposed under the present conditions. The houses, moreover, are 
widely scattered, so that it does not seem practicable to prevent the danger 
of pollution of the brook by providing a means of removing the sewage 
from the water-shed.

An analysis of a sample of the water of Norwich Pond, collected on 
October 26, indicates that the water at that time was of satisfactory quality 
for the purposes of a public water supply; and this source does not appear 
to be exposed to serious danger of sewage pollution, though it is becoming 
to some extent a place of resort in the summer season. The source will



1898.] SENATE — No. 4. 29

yield much more water than is likely to be needed by Huntington, but the 
cost of works for supplying the town from this pond would be large, on 
account of its distance from the village.

Cook Brook is a stream of somewhat smaller size than Taylor Brook, 
which enters the Westfield River from the north, about a mile above the 
town of Huntington; while Cold Brook is a much smaller stream, entering 
the Westfield River from the south, nearly opposite the mouth of Cook 
Brook. The water of Cook Brook is of about the same quality as that of 
Taylor Brook. Cook Brook alone might possibly furnish a sufficient supply 
for Huntington without storage, if its flow is well maintained in the drier 
portion of a dry season; but the use of this source is open to the same 
objection as that of Taylor Brook, on account of the presence of numerous 
scattered farm-houses upon the water-shed, by which the source is exposed 
to danger of sewage pollution. Cold Brook has so small a water-shed that 
of itself it would probably not furnish a sufficient supply for Huntington 
dilring the drier portion of the year. There are only three or possibly four 
dwelling-houses upon its water-shed, and the quality of the water is natu
rally good, though it has slightly more color than that of Cook or Taylor 
brooks. It would apparently not be expensive to prevent danger of pol
lution of the water from the few houses on the water-shed; but it would be 
necessary, in order to secure a sufficient supply from this source alone, to 
construct a storage reservoir upon it, and it does not seem to be practi
cable to construct a reservoir of sufficient size, owing to the character of 
the water-shed, which is very steep, though further investigations may show 
that it is feasible to construct a reservoir upon this brook.

The Board has also caused an examination to be made of Woodruff 
Brook, a tributary of the east branch of the Westfield River, which enters 
the stream a short distance below Norwich bridge, not far from the village. 
The water of this brook is of about the same quality as that of Cold Brook, 
and, owing to the very small population upon its water-shed, it would 
probably be practicable to prevent danger of pollution of the water by 
sewage at a reasonable cost. The brook would not yield sufficient water 
for the supply of the town at all seasons of the year without storage, but 
there are apparently one or two sites at which storage reservoirs might be 
constructed. This brook is nearer the town than the other sources men
tioned, and, under the circumstances, the feasibility of obtaining a supply 
for Huntington from it seems worthy of a thorough investigation.

An examination was also made of Gold-mine Brook, a tributary of the 
west branch of the Westfield River, entering it about a mile up-stream 
from Cold Brook. The color of the water is somewhat greater than that 
of the other brooks and the water contains considerably more organic 
matter, probably due to contact with vegetable matter in swamps, so that 
its quality may be somewhat less satisfactory than that of the others. The 
water-shed is, however, nearly free from population, and the danger of
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the pollution of the brook by sewage could probably be avoided without 
much difficulty. It is not feasible to tell, with present information, whether 
this source would furnish a sufficient supply for the town of Huntington at 
all seasons of the year without the use of a storage reservoir; but there 
appear to be opportunities for constructing a storage reservoir, if it should 
be found necessary. It is possible also that, by the use of Cold Bi’ook in 
connection with Gold-mine Brook, a sufficient supply for the town would 
be obtained at all times without storage.

As a result of its investigations, the Board does not advise the use of 
Taylor or Cook brooks for the supply of the town, but concludes that it is 
advisable for the town, first, to make an investigation in the valley of 
Woodruff Brook, to determine whether this source can be developed by the 
construction of a storage reservoir so as to furnish a sufficient supply for 
the town, and that a careful estimate of the probable cost of works be pre
pared, including the probable cost of removing all the soil and vegetable 
matter from the site of any proposed reservoir or reservoirs, and the cost 
of removing any sources of sewage pollution that may be found to exist.

An investigation should also be made of the probable yield of Cold Brook 
and Gold-mine Brook, and an estimate made of the cost of works for sup
plying the town from either or both of these brooks, either with or without 
a storage reservoir, as may be found necessary.

Finally, it is desirable that further investigations be made of the cost of 
supplying the town from Norwich Pond, including the cost of a strip of land 
about the pond, if necessary to prevent access to it.

The Board would advise that these investigations be made under the 
direction of an engineer of experience in the design and construction of 
water works. The Board will assist you in these investigations by making 
such analyses of water as may be necessary, and will, upon application, 
give you further advice when you have the results of additional investi
gations to present.

L e e . The Berkshire Water Company, in the town of Lee, ap
plied to the Board, March 4, 1897, for its advice relative to the 
enlargement of its water supply by taking water from Basin Pond 
Brook. The Board replied to this application as follows : —

M a r c h  9, 1897.

The State Board of Health received from you, on March 4, 1897, an 
application for advice with reference to a proposed water supply for the 
towns of Lee and Lenox, in which you state that you have petitioned the 
Legislature for the right to extend the pipes of the Lee Water Company 
into the town of Lenox (for the supply of the village of Lenox Dale), and 
that you desire to obtain the right to take water from Basin Pond Brook,
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also known as Washington Mountain Brook, in the towns of Lee and 
Washington, as an additional source of water supply, since your present 
sources might not be sufficient if the proposed extension should be made.

No definite information is available as to the capacity of Codding Brook, 
your present source of supply, and no record is kept of the consumption 
of water by the town, but it is understood there has been a shortage of 
water in at least two summers during the last six years; and, while the 
capacity of the works has been increased by raising the dam of a storage 
reservoir located on one of the tributaries of Codding Brook, the indica
tions are that the consumption of water in the town is at present nearly 
as great as, if not greater than, the capacity of your present source, and 
an additional supply is necessary if the works are to be further extended.

The proposed source of supply, Basin Pond Brook, has a very much 
larger water-shed than your present source, but no information is avail
able as to its probable flow in the drier portion of the year. It is said, how
ever, that the flow is well maintained in the summer season, and if this is 
the case, this brook, under present conditions, would probably furnish a 
large addition to your present supply.

A  sample of the water collected from this brook has been analyzed, and 
the results show that the water has considerable color, and that it is soft 
and contains a smaller amount of organic matter than the water of your 
present source. The amount of chlorine present in this sample was some
what greater than is usually found in unpolluted waters of this region, 
indicating possibly a slight pollution by sewage.

It is not feasible, at this season of the year, to make a satisfactory 
examination of the water-shed of this brook; but it appears, from an 
examination of the maps of the region, that there is a considerable num
ber of dwelling-houses within the water-shed, and it is possible that the 
source is exposed to pollution by sewage from these houses. If a supply 
of water should be drawn from this source, it would probably be taken 
directly from the brook without passing through a large reservoir, and 
there would be great danger that any pollution that might enter the stream 
would be conveyed directly into the distributing system of the towns. If, 
however, effectual means are taken to exclude sewage from the brook and 
its tributaries, this brook would, in the opinion of the Board, be a suitable 
source from which to take water for the supply of Lee and the village of 
Lenox Dale.

In a reply of the Board to the Lenox Water Company, dated Sept. 11, 
1889, reference was made to the use of Basin Pond Brook for the supply 
of the town of Lenox, and a copy of that reply is enclosed herewith.

M assachusetts H ospital for E pileptics (at Monson). The 
trustees of this institution applied to the Board, Nov. 30, 1896, for
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advice in regard to a proposed water supply for the institution, to be 
taken from the ground at the foot of the hill upon which the hospital 
stands. The Board replied to this application as follows : —

F e b . 5, 1897.

The State Board of Health has carefully considered your application for 
advice with reference to a proposed additional water supply for the Hos
pital for Epileptics, to be taken from the ground between the foot of the 
hill on which the hospital buildings are situated and the Quaboag River, 
and has caused the locality to be examined by one of its engineers, and 
samples of water sent in by you from test wells at the location of the pro
posed source of supply to be analyzed.

These tests were favorable both as regards the character of the material 
found beneath the surface and the freedom with which water could be 
drawn from some of the test wells, to obtaining a considerable quantity of 
water from the ground at this place, and water of some of the wells was 
found, upon analysis, to be of good quality; but the analysis of a sample 
from the well from which water could apparently be obtained with the 
most freedom showed the presence of a very large amount of iron, which 
would give the water a turbid appearance, and make it very objectionable 
for laundry and many other uses; and the water of another well was 
affected by its nearness to territory which has been used as a place of 
sewage disposal.

In view of these conditions, the Board would advise that you continue 
your investigations, to see whether it may not be practicable to obtain a 
sufficient supply of good ground water from some suitable source.

It is understood that your present sources of supply will furnish a suffi
cient quantity of water for the hospital during the greater portion of the 
year, and that the additional supply is required for use only during the 
drier portion of the year. An examination of the water-shed of your west 
reservoir shows that the water is exposed to serious pollution from farm 
buildings situated directly on the brook, a short distance above the reser
voir. The quantity that the south reservoir will furnish is very small, and 
it appears that this reservoir is kept in reserve for fire protection. The re
maining source, known as the ice pond, is also objectionable, on account 
of the population on its water-shed.

If the west reservoir and the ice pond are to be retained as sources of 
supply, provision should be made to prevent their pollution by sewage or 
other animal matter; and, in view of the probable cost of this work and 
the inferior quality of the water as compared with a good ground-water 
supply, it may be more economical to secure at once a new supply, suffi
cient for all seasons of the year, and avoid the use of the present sources.

The Board would also suggest that in making further investigations you 
take into consideration the feasibility and probable cost of obtaining a
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supply from the town of Monson, within the limits of which the hospital is 
situated. This town is provided with an ample supply of ground water of 
excellent quality.

M assachusetts R eformatory Prison for W omen (Sherborn). 
The superintendent of this institution applied to the Board, Sept. 
30, 1897, stating a belief that the “  supply of drinking water is 
not as pure as it should be,” and at the same time requesting that 
an analysis of the water should be made. The Board replied to this 
application as follows : —

D ec . 3, 1897.

The State Board of Health has considered your application for advice 
with reference to the quality of the water supply of the Reformatory Prison 
for Women, which is drawn from Waushakum Pond, situated in Framing
ham and Ashland, and has caused an examination of the source of supply 
to be made by one of its engineers and samples of the water to be analyzed.

The chemical analyses indicate that the water in its present state is in 
general a fairly good water for domestic uses; but the quantity of chlorine 
present is somewhat above the normal for this region, indicating a small 
amount of pollution by sewage. The examination of the water-shed shows 
that there is a considerable population upon it, and the growing village of 
South Framingham is encroaching upon its north-easterly side, though a 
portion of the houses situated within the water-shed are connected with 
Framingham sewers. It also appears that the pond is a place of resort 
for picnics, and that sometimes large numbers of people visit it in the 
summer season. The pond is, therefore, exposed to considerable danger 
of pollution by sewage; but under the provisions of certain acts of the 
Legislature the prison commissioners have the authority to take steps to 
protect the water of the pond from pollution, and to appoint a watchman 
for the purpose, who shall have the powers of the district police. There 
is no doubt that a considerable protection is afforded in this w ay; but it 
is not practicable to prevent people from resorting to the pond in large 
and increasing numbers in the summer season, unless control of the shores 
is obtained so as to prevent access to the pond. The population living 
upon the water-shed is likely to increase in the future, owing to the near
ness of the large and growing village of South Framingham, and there 
will be increasing difficulty in preventing the pollution of the pond from 
this population.

Under the circumstances, it is impracticable to prevent the danger of 
pollution of the pond except at a considerable expense, and it would prob
ably be cheaper to obtain water in the future from another source, if a 
suitable one can be found within a reasonable distance of the prison.

It may be feasible to obtain ground water from the valley of one of the 
brooks in the vicinity of the prison by means of wells or other similar
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works, and it is possible that sufficient water could be obtained at such an 
elevation that it would flow to the present pump well so that no material 
alteration in the works would be needed.

The Board would, therefore, advise that you have an investigation made 
to determine whether it is practicable to obtain a sufficient supply of good 
ground water in the vicinity of the prison.

M edw ay. The Medway Water Company applied to the Board, 
Sept. 23, 1896, for additional advice in regard to a proposed water 
supply for Medway, to be taken from the ground at the east end of 
Medway village, near Charles River. The Board replied to this 
application as follows : —

M a r c h  17, 1897.

The State Board of Health received from you, on Sept. 23, 1896, an 
application for further advice with reference to taking water for the supply 
of the town of Medway from the ground on the southerly side of Charles 
River, at the easterly end of Medway village. Your investigations in this 
region, previous to the time the last reply of the Board was made, had 
included tests of the ground by means of tubular wells on the northerly 
side of the river, in the vicinity of the corner of Walker and Village streets, 
where the tests were unfavorable to obtaining a supply of good water; and 
you subsequently made further tests, by means of a second group of wells 
on the southerly side of the river and about 500 feet further down stream, 
at the place to which you refer in your present application. Regarding 
this source the Board advised you as follows : —

The Board has caused an examination of this locality also to be made, and has 
found that the conditions, as regards the porosity of the soil, are favorable to 
obtaining water freely from wells here, and the territory on both sides of the river 
appears to be of a porous character, judging from surface indications; but with 
the information at present available it is not feasible to tell whether or not a 
sufficient supply of water for the town can be obtained from the ground in this 
vicinity.

Samples of water have been collected from each of the three test wells on two 
occasions, and the results show in general that the water has at some time been 
polluted but subsequently purified by its passage through the ground. The 
quantity of iron in all of the samples was so small as not to affect the quality of 
the water; but there was a marked increase in the quantity of iron found in the 
second set of samples, which were collected after pumping for about ten hours 
daily for several days with a hand pump. The quality of the water in other 
respects improved somewhat with pumping.

The changes that took place in the character of the water while pumping only 
a comparatively small amount from the wells make it impossible to predict what 
the probable character of the water would be, after pumping continuously for a 
long time a quantity such as would be needed for the supply of Medway. The 
location of the proposed wells, in the vicinity of Charles River, a stream which
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receives considerable sewage pollution from the factories and villages along its 
banks above this point, makes it essential that any water that may enter the wells 
from the river shall be thoroughly purified by filtration for a long distance through 
the ground.

In view of all the circumstances, the Board does not advise the construction of 
works for taking a supply of water from the ground in the vicinity of the present 
test wells until you have made further tests by driving wells and pumping from 
them continuously, at as great a rate, at least, as would be necessary for the supply 
of a town like Medway, and for a sufficient time to determine whether this source 
can be depended upon to furnish water of satisfactory quality for drinking pur
poses, and in sufficient quantity for the supply of the town.

It is very desirable, in putting in additional wells, that they be placed at a much 
greater distance from the river than the present test wells.

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

In your present application you state that, in accordance with the reply 
of the Board, a pumping test had been made and a new well driven in this 
locality. You also state : —

Some eight wells have been driven in this vicinity since the first application, 
of which four lie on the north and four on the south bank of the river. Analyses 
have been made from seven of these wells by your Board, and from some of them 
analyses have been made two or three times. It is the purpose of the company to 
obtain a supply for the town from the subsoil in the vicinity of these wells on the 
south bank of the stream, either by driven wells or a large dug well or gallery, 
and to force the water through proper pipes to a storage stand-pipe in the village.

In a consideration of this source by your Board, it should be borne in mind that 
the company are limited by statutory requirements to the town of Medway, and 
the natural conditions are such that there are but two possible sources to be con
sidered. The first is Charles River and the second a stream called Chicken Brook. 
Charles River is too polluted with manufacturing wastes to be considered as a 
public water supply at this point.

Tests for ground water have been made throughout the valley in Medway. 
With the exception of the location now presented to your Board, there is no point 
upon the stream known to the company (and they have made considerable exam
ination and have put in a number of test wells elsewhere) which will yield water 
in any quantity sufficient for consideration. The soil encountered in other places 
is clay and hardpan, and no results can be obtained.

Chicken Brook receives the direct drainage of a large portion of West Medway. 
Above the village proper there exists an opportunity for a small, shallow storage 
basin, which might be improved at a very considerable outlay. About five acres 
of shallow flowage would thus be obtained, the depth of water being ten feet at 
the maximum point. The stream above drains woodland, swamp and highly culti
vated fields in about equal proportions. During the drier seasons of the year, the 
brook has been known to be dry above this storage basin. Under the present 
information the company thinks that the problem of obtaining a supply from 
Chicken Brook would entail large expenditures for construction, buying the mill 
privileges, etc., and the question of sufficiency of supply might be a serious problem
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in dry seasons owing to the small storage available. The quality of the water in 
the storage basin referred to would in dry times be, undoubtedly, not of the best. 
To obtain a supply from this source by filtration would improve the quality but in 
no way increase the amount.

The company submits for your special consideration the source near Charles 
River, and asks that the conditions with regard to difficulty of obtaining another 
source be taken into account. The company has before received a communication 
from your Board, dated March 1, 1892, which touches upon the Chicken Brook. 
In this it is suggested that a ground-water supply be sought.

It appears from information furnished by you that the pumping test re
ferred to was made by pumping from one of the wells originally driven on 
the southerly side of Charles River at the easterly end of Medway village, 
at a rate of about 100,000 gallons per day for a period of four days end
ing Sept. 4, 1896, and the freedom with which water could be pumped 
from the well is favorable to obtaining water from the ground at this place 
in considerable quantity.

No examination of the water was made at the beginning of this test, be
cause the Board was not informed that the test had been begun; but a 
sample w'as collected just before the end of the test, and has been analyzed 
by the Board, the results showing that the quantity of iron present in this 
sample was insignificant, and that the water in its present state, while 
somewhat hard, is otherwise of fairly good quality for water-supply pur
poses. This analysis, like the former analyses of samples of water col
lected from wells in this vicinity, shows that the water has at some time 
been polluted by sewage, and subsequently purified by its passage through 
the ground; but, comparing the last analysis with those made previously, 
it is found that the quality of the water has deteriorated, and the evidences 
of previous sewage pollution are more marked.

'File changes that have taken place in the quality of this water while 
pumping the comparatively small amount that has thus far been drawn 
from the wells make it impossible to predict definitely what the character 
of this water might be, after pumping continuously for a long time a quan
tity such as would be needed for the supply of Medway, but the indications 
are that the water -would still further deteriorate and become harder than 
at present. Moreover, the situation of the wells with respect to the river 
is such that, if a large quantity of water should be pumped from the 
ground at this place, a portion of it would probably come by filtration 
through the ground from the river; and while such water, if thoroughly 
purified by its passage through the ground, -would probably be of satisfac
tory quality, it might, if not perfectly purified, be dangerous to the health 
of those using it, on account of the polluted condition of the river water.

Experience with many ground-water supplies in the State situated on the 
banks of streams or ponds has shown that in some cases the waters have 
remained unchanged after many years of continuous use, while in other
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cases the waters have deteriorated with long-continued pumping, owing to 
the water from the neighboring pond or stream passing into the wells with
out being perfectly purified in its passage through the ground. The dan
ger of imperfectly purified water entering the wells now under considera
tion from the Charles River might be lessened by locating the wells at a 
greater distance from the river.

Considering the desirability of obtaining a source of supply in the be
ginning that is of excellent quality and free from any danger of sewage 
pollution, the Board does not, with its present information, advise the 
taking of a supply of water for the town of Medway from this source.

It appears, from the statements accompanying your application, as given 
above, that from the results of your investigations you consider the pro
posed source the most favorable one, all things considered, from which it is 
practicable to obtain a water supply for the town of Medway, and that by 
the terms of your charter you are limited in the selection of a source of 
water supply to sources within the town. The thickly populated portion 
of the town of Medway is situated in the immediate vicinity of the Charles 
River, which forms its southerly boundary; and, while it is desirable that 
the town should be supplied with water from some source within its own 
limits, the conditions appear to be such that it may be practicable to ob
tain a more satisfactory supply outside of the limits of the town and yet 
within a reasonable distance of the thickly populated portion.

In view of all the circumstances, the Board would advise that you cause 
an investigation to be made to determine whether it is practicable to ob
tain, anywhere within a reasonable distance of the thickly settled portion 
of the town, a sufficient supply of good water from some more satisfactory 
source than that proposed in your application, since, if such a source can 
be found, it would probably be in the interests of all concerned that it be 
secured.

The Board will assist you in further investigation, if you desire, by 
making analyses of water, and will, upon application, give you further ad
vice when you have the results of additional investigations to present.

M ilford. Information was received from the Massachusetts 
General Hospital that a patient, a child about ten years old, was 
being treated there for lead poisoning, and that she was admitted to 
the Hospital from the town of Milford.

The Board then ordered an investigation to be made of the water 
supply of that town, with reference to the solvent effect of the water 
upon lead pipes. Samples were obtained from the house where this 
patient lived and from other houses in the town. It was found on 
analysis that the water “ contained lead sufficient in quantity to be 
injurious to those who used the water for drinking,” and therefore
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the State Board promptly notified the board of health of Millord of 
this fact on Jan. 21, 1897, in order that they might “ take such action 
in the matter as was found to be necessary.”

Natick. The water commissioners of Natick applied to the 
Board, Aug. 16, 1897, for its advice relative to a proposed additional 
water supply to be taken from the ground on the east side of Lake 
Cochituate. The Board replied to this application as follows : —

N o v . 4, 1897.

The State Board of Health has considered your application for advice 
with reference to a proposed additional water supply for the town of 
Natick, to be taken from the ground on the easterly side of Lake Cochitu
ate, and just south of the Worcester turnpike, and has caused an exami
nation of the proposed source to be made by its engineer and samples of 
water from two test wells at this place to be analyzed.

It appears that the consumption of water by the town in 1896 was nearly 
as great as the probable capacity of the present source of supply in a series 
of dry years. Moreover, the consumption of water has been increasing 
rapidly in the last few years, and the recent introduction of a sewerage 
system will have a tendency to increase still further the use of water in the 
town, so that it is evident that an additional supply has become necessary.

The water-shed of Dug Pond, your present source of supply, contains a 
large population, located chiefly along its main feeder, and the pond is ex
posed to pollution, by sewage from this population. Moreover, the intake 
pipe of your water works is situated upon a narrow arm of the pond into 
which the main feeder flows. With these conditions, your present source 
is not a safe one for domestic uses; and the Board would advise that, in 
selecting another source of supply, you secure one that is capable of sup
plying the needs of the town for the present and for a reasonable time in 
the future, in order that the present source may be abandoned.

The test wells referred to in your application are located on a small 
peninsula, between the southern and middle basins of Lake Cochituate, 
which is surrounded on three sides by the lake, and the quantity of water 
obtainable from the ground here will probably depend largely upon the 
porosity of the soil and the quantity of water that will filter through the 
ground from the lake. The soil in this region, judging from surface in
dications and from the two test wells thus far driven, is coarse and porous, 
and it seems probable that water will filter freely through the ground from 
the lake, so that the indications are favorable for obtaining a large quantity 
of water from the ground at this place.

The quality of the water, as indicated by analyses of samples collected 
from the test wells, is excellent for the purposes of a public water supply;
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but these samples probably represented water percolating through the 
ground toward the lake, and if a large quantity of water should be pumped 
from the ground at this place, a large proportion, as already indicated, is 
likely to come by filtration through the ground from the lake. It is not 
likely, however, that its quality will change materially from this cause, if the 
water is thoroughly filtered in its passage through the ground. It appears 
to be practicable to locate the works in such a way that water coming from 
the lake will have to pass for a distance of at least 300 feet through the 
ground; and experience in other places, where large quantities of water 
are obtained partly by filtration from neighboring bodies of surface water, 
would indicate that if the water is of good quality iu the beginning it may 
remain so, at least for many years.

On the whole, the source appears to be a favorable one from which to 
obtain a large quantity of water from the ground, and the Board would 
advise that a test be made by pumping from a well or wells in this vicinity 
at a rate as great as would be necessary for the supply of Natick, and for 
a period of two or three weeks, and that observations be made, by means 
of test wells, of the variation in the level of the water in the ground, in 
order to determine the probability of obtaining a sufficient supply of good 
ground water for the town of Natick at this place.

The Board will assist you in these investigations by making the neces • 
sary analyses of samples of water, and will, upon application, advise you 
further in this matter when you have the results of further investigations 
to present.

The present works of the town of Natick include an open distributing 
reservoir. If a ground-water supply is introduced, it will be necessary 
either to cover this reservoir so as to exclude the light, or to provide a 
covered reservoir for general use in connection with the works. In the 
latter case, the new reservoir might be of small capacity, and the present 
reservoir be kept for use in emergencies.

North Brookfield. The board of health of North Brookfield 
applied to the State Board of Health, Dec. 1, 1897, requesting an 
examination of the public water supply of the town, and advice as to 
its quality for drinking and domestic use, at the same time asking 
whether it was necessary to boil the water before using it for drink
ing. The Board replied to this communication as follows : —

Ja n . 6, 1898

The Board has caused an examination of the sources of supply of the 
town to be made by one of its engineers, and has carefully considered the 
results of numerous analyses of samples of water sent in by the water 
works authorities once each month since the works were completed.
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It appears that the supply is at present drawn from Doane Pond through 

a strainer or filter constructed in the pond in the form of a cylinder, with 
a well in the centre from which the supply of the town is directly drawn.

A  comparison of the results of analyses of samples of water collected 
from the filtered-water well with those collected from the pond shows that 
the filter removes a small proportion of the organic matter, chiefly that 
which is in suspension in the form of microscopic organisms. The filtered 
water, nevertheless, has a high color and generally a strong vegetable odor, 
which is not driven off on heating the water. The water generally con
tains a large amount of organic matter, as indicated by the albuminoid 
ammonia, and the microscopical examinations show the presence at times 
of large numbers of microscopic organisms of kinds which impart to water 
a disagreeable taste and odor.

The water-shed of the pond contains a comparatively small number of 
inhabitants, and the pond does not appear to be exposed to serious danger 
of pollution by sewage. The presence of the large amount of organic 
matter found in this water affects its appearance and taste and odor 
rather than its healthfulness, so far as can be judged from our present 
information; and it does not appear to be necessary, in this case, to boil 
the water before drinking, nor is it likely that any material improvement 
in its quality would be effected by boiling.

A  short time before the works were constructed, application was made 
by the town authorities to the State Board of Health for advice as to the 
proposed plan for supplying the town with water from this source; and a 
copy of the reply of the Board made at that time, and which was subse
quently printed in the annual report of the State Board of Health for 1892, 
is enclosed herewith.

It will be seen that the Board advised at that time the cleaning of Doane 
Pond by removing from its bottom and sides the vegetable matter, which 
doubtless constitutes to a considerable extent the food for the organisms 
which thrive in this water, and that provision also be made for preventing 
shallow flowage ; but from a recent examination of the pond it appears that 
it was not cleaned at the time the works were constructed, and it appears, 
moreover, that the water of North Pond, which also contains a large 
amount of vegetable matter, is drawn into Doane Pond at times, instead 
of being carried around it in a canal, as was first proposed.

The quality of the water can be improved by filtration through a prop
erly constructed filter, or it can be improved by removing the soil, mud 
and vegetable matter completely from the bottom and sides of Doane Pond, 
and preventing the water of North Pond from entering it.

Pepperell. An application was received, Dec. 14, 1896, from 
the selectmen of Pepperell, for the advice of the Board in regard to 
a proposed water supply for Pepperell, the selectmen having already
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examined certain localities by means of test wells, with unfavorable 
results. To this application the Board replied as follows : —

F e b . 5, 1897.

The State Board of Health received from you, on Dec. 14, 1896, an 
application for advice with reference to a proposed water supply for the 
town of Pepperell, in which you state that by the advice of the State Board 
of Health you have driven test wells in the valley of Unquetenassett Brook, 
near the Boston & Maine Railroad, with unfavorable results. You further 
state that you have made examinations of the ground near the mouth of 
Sucker Brook by means of wells, with the result that ledge is found at the 
depth of 8 or 9 feet beneath the surface, and you request the Board to 
make a further examination, and advise you as to the advisability of mak
ing further tests.

The Board has Caused an examination to be made, by one of its engineers, 
of the localities where the test wells were driven, and of other localities 
which have been mentioned in connection with a proposed water supply 
for Pepperell, including the valley of Unquetenassett Brook. It appears, 
from information furnished by you, that the tests of the ground in the val
ley of this brook were limited to sinking three weds in a small area near 
the point where the brook is crossed by the Boston & Maine Railroad. 
The examinations made by the Board indicate that more favorable con
ditions for obtaining ground water, judging from surface indications, are 
found farther up stream. On the westerly side of the brook, between the 
place where the tests were made and the road from Peppered to Dunstable, 
which crosses the valley about a mile and a half farther up stream, there 
is an extensive area of porous land, which is favorable, judging from sur
face indications, to the absorption of a large amount of water from the 
rainfall. Above the Dunstable road, also, the soil in the valley of the 
brook appears to be coarse and porous, especially on the westerly side 
nearly to the next road, which crosses the valley about a mile above.

In view of these conditions, the Board would advise that you continue 
the tests in this region by driving weds at intervals along the valley of the 
brook, beginning above your present test wells, and continuing, if neces
sary, to the next road crossing above the Dunstable road, to determine 
whether porous soil is found beneath the surface in this valley at any place 
from which water of good quality can be drawn with freedom from the 
ground. If favorable conditions are found at any place, further tests 
should be made to determine the probable quantity of water that can be 
obtained, and analyses of the water made to determine its suitability for 
domestic uses.

The Board will co-operate with you by making analyses of water, and 
will, upon application, advise you further when you have the results of 
additional investigations to present.
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Judging from the information furnished by you as to the results of the tests 
made in the vicinity of the mouth of Sucker Brook, showing the presence 
of ledge within 8 or nine feet of the surface, it would be useless to attempt 
to obtain water from the ground at this place for the supply of the town.

Quincy. An application was received from the water commis
sioners of Quincy, Feb. 9, 1897, for the advice of the Board rela
tive to a proposed temporary water supply to be taken from Town 
Brook near the pumping station “  during the months of July, August, 
September and October, or as soon as the water ceases to flow over 
the dam, until it is assured that the danger of a dry season is over.” 
The Board replied to this application as follows : —

M a r c h  17, 1897.

A  comparison of the consumption of water in the last two or three years 
with the capacity of your present works shows that, should a dry season 
occur before the supply of the metropolitan district is available, the present 
supply would be inadequate for the needs of the city, and a temporary ad
ditional supply should be secured without delay.

The Board has caused an examination of Town Brook and its water-shed 
above your present pumping station to be made, and finds that there are 
more than 300 houses within the water-shed in the city of Quincy and the 
town of Braintree, most of which are within the portion of the water-shed 
which is tributary to the brook below the storage reservoir.

As there are no sewers to remove the sewage from these houses, much 
sewage necessarily finds its way directly or indirectly into the brook. 
Analyses of samples of water collected from the brook near the pump
ing station, and from a tributary flowing from the direction of Braintree, 
showed marked evidence of sewage pollution, notwithstanding the large 
quantity of water flowing at this season of the year.

With those conditions, the Board is of the opinion that the introduction 
of water from this brook into the distributing pipes would endanger the 
health of the people of the city, and advises that you avoid the use of 
water from this source.

In a previous application from the city of Quincy, relative to an addi
tional water supply, it was proposed to increase the supply of the city by 
the construction of a new storage reservoir on a tributary of Town Brook 
north of the present reservoir, and to divert into the existing and proposed 
reservoirs the water of the Blue Hill River. In its reply to this applica
tion (dated Jan. 3, 1895), the Board, finding that it was for the interests 
of the city that it should form a part of the metropolitan water supply dis
trict, and construct works of a temporary nature, instead of permanent 
works, suggested two methods for temporarily increasing the supply, and 
the Board would again call attention to those suggestions, which were as 
follows : —
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Two plans for temporarily increasing the supply are suggested The first pro
poses the utilization of the water which filters from the existing reservoir, and is 
wasted, and the water which flows down the small brook upon which the proposed 
reservoir is located. These waters could be diverted into a small open basin, to 
be dug some distance below the dam, and pumped from this basin back into the 
reservoir, from the time in the early summer when the reservoir stops overflow
ing until the season is so far advanced that it becomes evident that there will be 
no shortage of water during the year. This plan of pumping back into the reser
voir, rather than directly into the pipe leading to the existing pumping station, 
is suggested because the water filtering past the dam of the reservoir contains so 
much iron that it would be objectionable if pumped directly to the city, and this 
iron would disappear by sedimentation if the water were pumped back into the 
reservoir at a point not too near the gate house.

The second plan proposes supplementing the present supply by taking water 
from the Blue Hill River, either by diverting the water by gravity through an 
open channel or by a pipe, — as proposed in the permanent plan for taking water 
from this river, — or by the erection of a temporary pumping station at the point 
where the river approaches nearest to the existing reservoir.

For such temporary works for taking water as here proposed it will probably 
be cheaper to lease land than to buy it, and to arrange with the mill owners upon 
the river for the temporary diversion of the water, rather than to make a perma
nent taking.

Of the two plans proposed, the first would be the cheaper one, and would 
probably supply sufficient water to prevent a shortage in a moderately dry year 
for the next three years, but might fail if an extremely dry year should occur 
within that time. The second plan has the advantage that it would furnish a 
more abundant and certain supply. If the first plan were adopted, and it should 
be found inadequate, it might still be feasible to resort to the second.

Other methods of obtaining a temporary additional supply may suggest them
selves to you, such as, for instance, the purchase of water from the town of Brain
tree, if it should decide to increase its supply by taking water from Great Pond.

Springfield. An application was received, June 22, 1896, from 
the water board of Springfield, requesting an examination by the 
State Board of Health of the waters of Loon and Five-mile ponds, 
with reference to their use as auxiliary sources of water supply for 
the city. It was also suggested that this examination should extend 
throughout the following summer, fall and winter. Advice was also 
asked as to the method of treatment of the water of the old Ludlow 
reservoir. The Board replied to this application as follows : —

M arch  6, 1897.

The Board has caused an examination of the existing and the proposed 
sources of water supply to be made by its engineer, and samples of the 
water of Loon and Five-mile ponds, collected at frequent intervals during 
the last half of 1896, to be analyzed. The results of these analyses show
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that the waters of these ponds are soft and nearly colorless, and generally 
good for the purposes of a public water supply. Microscopical examina
tions have shown the presence at times of organisms of a kind which have 
been known to cause disagreeable tastes and odors in the waters of ponds 
and reservoirs; but, while the quality of the water of these ponds may be 
unfavorably affected at times in this way, it does not seem likely, judging 
from the examinations thus far made, that the troubles from this cause 
would be long continued, and no trouble might be experienced for con
siderable periods of years.

The quantity of water which these sources would yield in connection 
with present sources cannot be estimated with accuracy from present in
formation. The present canal system tributary to Ludlow basin drains an 
area of about 18.5 square miles, and, with the additional drainage area 
and storage that would be available, should the sources now proposed be 
used in connection with present works (excluding Ludlow reservoir), the 
yield might be in the vicinity of 5,500,000 gallons per day if the amount 
of water collected should be in proportion to the amount collected upon 
the Sudbury river water-shed. It is thought, however, that there is a 
large loss of water by leakage from the canals, which might greatly reduce 
the yield of the sources. On the other hand, the storage capacity of Five- 
mile and Loon ponds may be considerably in excess of the apparent 
capacity of these ponds, on account of their situation in the midst of a 
sandy plain, from which much water stored in the interstices of the soil 
might be contributed to the ponds if they should be drawn to a low level.

In the absence of definite information as to the yield of the water-sheds 
and consumption of water in the city, there is a doubt as to whether, if 
Five-mile and Loon ponds should be added to the present works (exclusive 
of Ludlow reservoir), the capacity would be sufficient for the city during 
the next two or three years, should a very dry season occur. Under the 
circumstances, the use of these ponds as permanent additional sources of 
supply is of doubtful economy, though it may be advantageous to use 
them as temporary sources should the necessity arise for emptying Ludlow 
reservoir.

The old Ludlow reservoir, if used in connection with the canal system 
tributary to the present Ludlow basin, Is probably capable of furnishing a 
sufficient supply for the city for the next twenty or twenty-five years, 
should the growth of the city be about as rapid as may be expected from 
its growth up to the present time, and if the consumption of water does 
not exceed 100 gallons per inhabitant. The situation of Ludlow reservoir 
with reference to the present canal system and to the mains leading to the 
city, its elevation above the city, and its great storage capacity as com
pared with any pond or reservoir in this region, would combine to make it 
the most advantageous source of supply that could be used by Springfield 
under present conditions, were it not for the quality of its water, which is
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extremely objectionable for drinking and many domestic purposes during 
the warmer portions of the year.

The cause of the enormous growths of organisms in Ludlow reservoir 
appears to be the presence at the bottom of the reservoir of an abundant 
food supply. The character of the bottom is described in considerable 
detail in the report of the Springfield Water Board for 1875, pages 41 and 
42. It appears from this report that, of the area flowed by the reservoir, 
281 acres were covered with wood in various stages of growth, a part of 
which was low, swampy land, the mud or peaty deposit ranging from 6 inches 
to 4 feet in depth. These peaty areas are not less than 12 feet below 
high-water mark, most of them as much as 16 feet. The stumps were cut 
low and all wood and brush was burned and the stumps were charred. 
Six and three-eighths acres of the most objectionable portion of the swamp 
were sanded over to the depth of nearly 1.5 feet. The shores to a depth 
of at least 12 feet are, as a rule, abrupt. A  comparatively small area near 
the upper end of the reservoir is an exception to this rule, the water being 
quite shallow.

The quality of the water of this reservoir was found to be bad soon after 
its completion in 1875, the taste and odor being very objectionable. The 
water was examined weekly during the summers of 1876 and 1877 by Prof. 
William Ripley Nichols, who found a very large amount of vegetable 
matter in suspension, consisting largely of microscopic organisms. At 
the time the examinations of the State Board of Health were begun, in 
1887, the water appeared to have the same general character as at the time 
it was examined by Professor Nichols, ten years earlier. The examina
tions of the State Board of Health showed no marked improvement in the 
character of the water up to 1892, when the water was drawn off from the 
reservoir, and an opportunity was afforded for determining the effect of 
allowing the reservoir to remain empty through the winter. In the latter 
part of the spring of 1893 the filling of the reservoir was begun again, but 
very little water was collected during tills season. During the following 
winter and spring the reservoir was refilled nearly to high water, and its 
quality during this year appears to have been very much better than in 
any previous year. The examinations show that the quantity of organic 
matter in the water during the summer and fall seasons was not materially 
larger than in other portions of the year, and the number of organisms 
present was much smaller than in any previous year covered by the ex
aminations. In 1895 the quality of the water remained about the same as 
in 1894 until the end of August, when the organic matter increased rapidly, 
and the quality of the water was very objectionable during the months 
of September, October and November. In 1896 the water began to be 
affected by larger growths of organisms early in the summer, and through
out the summer and fall the water appears to have been as bad as ever 
before.
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In the cases of some reservoirs of this sort the water has shown im
provement after a longer or shorter period of use, but in other cases no 
material improvement in the quality of the water has occurred after many 
years. In the case of Ludlow reservoir, with the exception of the years 
1893 and 1894, there has been nothing in the examinations of the water, 
which have now covered a period of ten years, to indicate any diminution 
in the growth of organisms. The effect of allowing the reservoir to remain 
empty for one winter has already been indicated, the result being that 
after the reservoir was refilled, in the winter of 1893-94, there was no 
large growth of organisms during the year 1894, and the quality of the 
water was not seriously affected in this way during the greater portion of 
the next year; but at the end of the summer of that year (1895) the 
organisms reappeared in as great numbers as ever before, and during the 
whole of the summer and fall of the following year (1896) the water was 
apparently as bad as ever. Under the circumstances, there seems to be 
no reason to expect that any more permanent improvement would be 
obtained by again emptying the reservoir and allowing the bottom to 
be exposed to frosts during the winter.

There appear to be two ways in which the quality of the water of this 
reservoir can be greatly improved —  one by removing all the soil, mud 
and organic matter from the bottom of the reservoir, and the other by the 
filtration of the water.

The experience with large reservoirs prepared for the storage of water 
by the removal of all the soil and organic matter from their bottoms has 
been very favorable. Reservoir No. 4 of the Boston water works was 
filled in 1886, and its water has alwa}^ been comparatively free from 
growths of microscopical organisms, and there has been little or no evi
dence of the accumulation of the products of decomposition in its lower 
layers during the period of stagnation in summer, —  a condition often 
found in deep ponds and reservoirs from which the soil and organic 
matter have not been removed. Reservoir No. 6 was completed at the 
end of 1893 and was filled in the spring of 1894. The analyses of its 
water show results similar to those found in the case of Reservoir No. 4. 
The satisfactory results obtained in these cases have led to the general 
practice of preparing reservoirs to be used for the storage of water in a 
thorough manner in the beginning.

The information furnished by emptying the Ludlow reservoir, and sub
sequently filling it again with water from the canals, indicates that, even 
with the large amount of organic matter in the bottom of the reservoir, it 
takes a considerable time for the water to become affected by it to a suffi
cient degree to give trouble from taste and odor; and in view of the 
favorable results obtained by cleaning other reservoirs in the State, the 
Board is of the opinion that, if all the mud and organic matter should be 
removed from the bottom of this reservoir, so that the soil exposed to the
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water would consist of clean gravel or sand, the water would generally be 
of excellent quality; and, though it might possibly at times be affected by 
the presence of minute vegetable organisms, which impart to water a dis
agreeable taste and odor, the troubles from this cause would not be likely 
to be serious or long-continued, and might be noticed only at long intervals 
of years, if at all.

The cost of cleaning the reservoir would be large, and it would be nec
essary, moreover, to provide an adequate supply of water for the city 
while the reservoir is being cleansed, either by dividing the reservoir into 
two or more portions, and cleaning a portion at a time, or providing water 
from some other source; and, considering the character of the water of 
the reservoir, it would be desirable to supply water of better quality, if 
possible. Under the circumstances, before proceeding with this under
taking, it is very desirable to determine whether it may not be practicable 
to purify the water satisfactorily in another way, and at less cost.

From investigations thus far made by the Board, as to results obtained 
by rapid mechanical filtration of a water of this sort, it appears that by the 
use of some chemical, usually alum, as a coagulant, a great improvement 
in the appearance of the water could probably be made, and the greater 
portion of the organisms and suspended matter could be removed from the 
water; but in the process of filtration the quality of the water is injured, 
on account of some of the alum passing through the filter, and it is very 
doubtful, even then, whether the filtered water would be satisfactory to 
consumers. The filtration of the water in this way without the use of 
alum does not give satisfactory results; and, while at low rates of filtra
tion better results might be obtained, the cost of purifying the whole sup
ply of the city satisfactorily by mechanical filtration without the use of 
alum would probably be prohibitory.

With regard to the filtration of the water through prepared beds of sand 
and gravel, as carried on in Europe, and at Lawrence in this State, the 
Board cannot give a definite opinion, since it has no results of experi
ments upon the filtration in this way of a water containing the vegetable 
organisms found in the water of Ludlow reservoir during the greater por
tion of the summer and fall. The elevation of the reservoir above the 
city is such that it appears to be practicable, by locating filters in the 
vicinity of the reservoir, to filter the water by gravity, and subsequently 
deliver it to the city without seriously reducing the pressure in the high 
service districts. Moreover, there is a considerable area of sandy land 
near the Ludlow gate-house, from which sand for filtration purposes could 
apparently be obtained. With these conditions, it is possible that a satis
factory purification of the water could be effected by filtration through 
prepared beds of sand and gravel, and at a less cost than by emptying the 
reservoir and removing the soil and vegetable matter from its bottom.

Under the circumstances, the Board would advise that you construct
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two small experimental filters iii the vicinity of the reservoir, and make 
experiments upon the filtration of this water during that portion of the 
year when the water contains an excessive amount of vegetable matter, 
beginning about the first of May and continuing until nearly the end of 
the year. The Board will assist you in these investigations, if you desire, 
by advising you as to the construction and operation of experimental 
filters, and will make all necessary examinations of water. The Board 
would further advise that you cause a careful estimate to be made of the 
probable cost of removing the soil and mud from the bottom of the Lud
low reservoir, so that the surface exposed to the water shall consist only 
of sand or other material nearly free from organic matter; and that you 
make an investigation with a view to determining the best method of sup
plying the city while the cleaning of the reservoir may be in progress, and 
the probable cost of the works that may be required. When the results 
of the experiments and investigations are available, the Board will advise 
you further as to the best method of improving the quality of your water 
supply.

Swampscott. An application was received, February 15, from 
the committee on water supply of Swampscott, for the advice of the 
Board relative to certain alternative plans or sources for supplying 
the town of Swampscott with water. The Board replied to this 
application as follows : —

June  4, 1897.

The State Board of Health has considered your application with reference 
to a water supply for the town of Swampscott, in which you mention four 
possible sources of supply, and request advice as to which is the most 
appropriate and desirable for supplying the town of Swampscott with pure, 
soft water.

The sources mentioned by you are as follows: —
1. Driven wells in the Thompson Meadow and vicinity, in and near 

the town of Swampscott, operated and controlled by the Marblehead Water 
Company.

2. Collecting wells near the Forest River, Salem, owned and operated 
by the town of Marblehead.

3. Storage basins, ponds and Saugus River, the present system of the 
city of Lynn.

4. The metropolitan system of water supply.
The Board has caused an examination of the first three sources mentioned 

in your application to be made by its engineers, and has examined the 
results of analyses of samples of water collected from these sources at 
various times.

The first source of supply mentioned in your application is the works for 
taking water from the ground in Thompson Meadow and its vicinity, in
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and near the town of Swampscott, which have been constructed very 
recently by the Marblehead W ater Company as an auxiliary source of water 
supply for the towns of Swampscott and Nahant. Previous to the con
struction of these works', the Marblehead Water Company, on two occa
sions, applied to the State Board of Health for its advice with reference 
to this source, and the replies of the Board are enclosed herewith.

The works for taking a supply from the ground in Thompson Meadow 
were completed early in the present year, and the Board is informed that 
since about the end of January water has been drawn from a system of 
tubular wells located in a line about 500 feet long, beginning at the 
southerly end of the meadow' and running in a north-easterly direction, 
approximately parallel to the eastern division of the Boston & Maine Bail- 
road, a short distance north-west of it.

Analyses of samples of water collected from time to time since the tests 
were first made at this place show that the hardness of the water has 
increased considerably since the source was first used for the supply of the 
towns, and it is now' somew'hat harder than is desirable, but in other 
respects the quality of the water remains excellent at the present time.

The quantity of water obtained has not been sufficient for the supply of 
the tow'ns at all times, and water has also been drawn from other sources 
under the control of the Marblehead Water Company during this period. 
Test wells in the middle and northerly portions of the meadow' indicate that 
the material beneath the surface is of about the same general character as 
in the southern portion, where the present system of wells is located. 
Judging from the height of water in several of these test w'ells, the effect 
of pumping at the southerly end of the meadow may influence the w'ater 
over an area of from a third to half its total area, and a larger quantity of 
water could probably be obtained from the ground if the collecting works 
were extended through the meadow' so as to draw water from all of its 
area. On the other hand, the present w'ells have been in use only during 
the wetter portion of the year, and the quantity obtainable in the drier por
tion, when the consumption of water is greater, is likely to be considerably 
smaller than it has been up to the present time.

Considering, also, the limited area of the meadow, the impervious nature 
of the soil encountered for a considerable distance below the surface in 
sinking the w'ells, and the character of the land about it, which appears to 
be of a ledgy nature and unfavorable to the collection of a large amount 
of ground water, the Board is of the opinion that there is much doubt as to 
whether sufficient ground water can be obtained in the meadow to meet the 
present needs of the tow'n of Swampscott, and it is not probable that the 
supply w'ould furnish sufficient wuiter to provide for the needs of the tow'n 
for any considerable time in the future.

The brook which flows through Thompson Meadow drains a nearly un
inhabited territory, apparently nearly free from swamp, and it may be
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feasible to construct storage reservoirs upon this brook and obtain a supply 
of good surface water; but with present information it is impossible to 
estimate at all definitely how lai'ge a supply could be obtained in this way, 
though it is not impossible that a sufficient quantity could be obtained, 
in connection with the water obtainable from the ground in Thompson 
Meadow, for the needs of Swampscott for several years in the future.

The second source mentioned in the application is the present works of 
the town of Marblehead. The sources of supply of this town are two 
large wells and a system of tubular wells in the valley of Forest River in 
Salem. The water of the large wells is affected by the presence of an 
excessive amount of iron, which renders it unsatisfactory for many domestic 
uses, while the water of the tubular wells, which is used only a portion of 
the time, has shown indications of the presence of a small amount of sea 
water.

It is not probable that the sources of supply of Marblehead, as at 
present developed, would furnish enough water for the supply of Swamp
scott at all times in addition to the quantity now drawn for the use of the 
town of Marblehead; and, while it is probably feasible to enlarge the sup
ply of Marblehead by taking water from other territory in the vicinity of 
the present sources, it is very doubtful whether sufficient water of good 
quality could be obtained to meet the needs of both Marblehead and 
Swampscott for a considerable number of years in the future.

The water supply of the city of Lynn, the next source mentioned in your 
application, is drawn from five storage reservoirs and the Saugus River. 
The reservoir most recently constructed is located on Hawkes Brook, a 
tributary of the Saugus River, and its bottom was prepared for the storage 
of water by the removal of soil and vegetable matter from a portion of the 
area and by covering the remainder with gravel. In the other reservoirs 
the brush and wood were removed, but the soil and vegetable matter were 
allowed to remain; and the water of two of them, Glen Lewis and Walden 
ponds, while free from sewage pollution, contains such abundant growths 
of minute organisms during much of the time as to be wholly unsuitable 
for drinking. The other two, Breed’s Pond and Birch Pond, have been 
in use for a much longer time and furnish water of much better quality, 
though it is affected by a brownish color which water acquires from con
tact with vegetable matter in swamps and the bottoms of ponds from 
which soil and vegetable matter are not removed. The water-shed of 
Hawkes Brook contains a small but scattered population, but the water
sheds of the other reservoirs are nearly free from population, and the city 
has acquired large tracts of land about them to protect them from pollu
tion, so that it may be said that the water derived from the natural 
water-sheds of the reservoirs is practically free from danger of sewage 
contamination.

Water is at present drawn from Saugus River at Ilowlett’s Dam, and is
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either discharged into Birch Pond or conveyed directly to the pumping 
station and thence distributed to the city. The water-shed of the Saugus 
River contains a very large population which is not provided with sewers, 
so that much sewage necessarily finds its way into the streams, and, under 
the circumstances, this source must be regarded as a dangerous one from 
which to take water for domestic purposes. The water is of poor quality 
in other respects also, since it has a high color and contains much organic 
matter due to its contact with vegetable matter in swamps. Under the 
circumstances, the Board does not, at present, advise the town to take 
water from the works of the city of Lynn.

The final source concerning which advice is asked is the metropolitan 
system of water supply, which is now in process of construction. By the 
terms of the metropolitan water supply act, the Metropolitan Water Board 
may furnish water to the town of Swampscott upon such payment of money 
as the Metropolitan Water Board shall determine. The nearest town to 
Swampscott that is within the water supply district, at present, is the town 
of Revere ; and, in order that the town of Swampscott may obtain a sup
ply from the metropolitan district, a pipe would have to be laid from some 
point in Revere to connect with the Swampscott pipes, so far as can be 
judged at the present time. The works of the metropolitan water supply 
district are not yet sufficiently advanced to provide water for the towns 
wdthin the district, and it cannot be predicted at the present time how soon 
water may be distributed from these works, but probably within the next 
two years. By taking w-ater from these works a permanent supply of good 
water could be obtained for the present and future, but the Board is unable 
to inform you as to the probable cost of works or the conditions under 
which the water could be obtained.

In view of the circumstances, the Board would advise the town of Swamp
scott to cause a careful investigation to be made, to determine the feasi
bility and probable cost of obtaining a supply from the works of the metro
politan district, and also to determine the feasibility of constructing storage 
reservoirs upon the brook wrhich flows through Thompson Meadow; the 
probable quantity and quality of water that can be obtained by developing 
the source in this way, in connection with water from the ground in Thomp
son Meadow; and the cost, as compared with the cost of a supply from the 
metropolitan system, taking into consideration the length of time that a 
supply from Thompson Meadow and its vicinity would be likely to last.

The Board will advise you further in regard to this matter, if you desire, 
when you have the results of further investigations to present.

W altham . An application was received Dec. 26, 1896, from 
the mayor o f Waltham, requesting information upon the following 
points : —
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“  (1) Is the present condition of the water supply such that it 
is necessary to make an immediate extension of the sewer system 
to take in the area known as Crescent Park ?

“  (2) Would not such an extension of the sewered district stop 
wholly or in part the increase of iron in the city water?”

The Board replied to this application as follows : —
June 10, 1897.

With regard to the need of extending your sewerage system for the pur
pose of removing the sewage from the populated territory on the opposite 
side of Charles River from your water works not at present provided with 
sewerage, the Board has already expressed the opinion, in a previous com
munication, that the quality of your water supply is threatened by cess
pools and sewage from the population on this territory, from which a part 
of your water supply undoubtedly comes, and that the abolition of cess
pools and the diversion of sewage from this territory into the metropolitan 
system should be provided for without delay. Analyses of the water of 
the filter basin in recent years show that the water, before passing through 
the ground to the filter basin, is being polluted in an increasing degree, 
and, though subsequently purified in a large degree in its passage through 
the ground, reaches the basin with more impurity from year to year; and 
the Board advises that it is important to remove the sewage from all terri
tory from which water percolates toward the well.

With regard to the second question, as to whether such an extension of 
the sewered district would stop wholly or in part the alarming increase of 
iron in the city water, it can be said that the increase in iron is probably 
due, in part, to the imperfect purification of water entering the filter basin 
by filtration through the ground from the river, and in part, also, to water 
which is subject to pollution in a greater or less degree which reaches the 
filter basin by passing through ground containing iron, and that it is prob
able that any increase in pollution will cause the water to take up an in
creased amount of iron as it passes through the ground.

With the rapid increase in consumption of water from the filter basin, 
the area from which water is drawn toward the basin is enlarging, and the 
removal of impurities which now enter the water from the single district 
mentioned in the application will prevent only to a very limited degree the 
further increase of iron in the water. The indications are that the quan
tity of iron, which has increased rapidly in the past three years, although 
the quantity thus far has been too small to be noticed by consumers, will 
continue to increase with the increase in the quantity of water drawn 
through the ground, owing both to the increased rapidity with which water 
passes through the filtering material, and probably, also, to the greater 
area of territory drained which supplies iron.

The only remedies which the Board, with its present information, can
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suggest are to remove as completely as possible all sewage from the terri
tory which supplies water to the filter basin, and to diminish the draft from 
this basin so that it shall not exceed, at most, the amount drawn four years 
ago before the iron began to increase, and to seek another source for the 
additional water required for the supply of the city.

W areham, M arion, M attapoisett and Fairhaven. An appli
cation was received, Nov. 1, 1897, from Mr. Joseph K. Nye of 
Fairhaven, for the advice of the Board with reference to the pro
priety of taking certain sources of water supply for the towns of 
Wareham, Marion, Mattapoisett and Fairhaven. The Board replied 
to this application as follows : —

Ja n . 6, 1898.

The State Board of Health received from you, Nov. 1, 1897, an appli
cation for advice with reference to a proposed water supply for the towns 
of Wareham, Marion, Mattapoisett and Fairhaven, in which you refer to 
Jonathan’s Pond, the present source of supply of the village of Onset, and 
to the valley of the Agawam River, as the sources which you have under 
consideration. It further appears that in taking water from the valley of 
the Agawam River you propose to use Iron Works Pond, so called, a reser
voir formed by the Agawam dam in the town of Wareham, as the direct 
source of supply.

With reference to the quality and quantity of water obtained from 
Jonathan’s Pond, the Board has already advised, in a communication dated 
June 9, 1894, as follows : —

The Board has caused an examination of this pond and an analysis of its water 
to be made, and finds that the water is very soft, and of excellent quality for all 
the purposes of a public water supply.

The limits of the territory which contributes to the supply of the pond, either 
by direct flow over the surface or by filtration under ground through the sandy 
territory in which the pond is situated, are not well defined; and it is not, there
fore, practicable to determine at all definitely the quantity of water which this 
source will furnish. It seems probable, however, that it will furnish the water 
required for the portion of the town of Wareham which the company is authorized 
to supply from it.

More recent analyses of the water of Jonathan’s Pond tend to confirm 
the opinion expressed at that time as to the quality of the water furnished 
by the pond. With regard to the quantity of water which this source will 
yield, no important additional data have been supplied which would make 
possible a more accurate estimate than the one given in the previous reply ; 
but, so far as can be judged from the location of the pond and the probable 
area from which water would drain toward the pond if a considerable
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quantity should be drawn from it, it is improbable that it would furnish 
enough water for the supply of the other towns mentioned in your 
application.

The quantity of water which Iron Works Pond and its tributaries would 
furnish would be much more than would be needed by the town of W are- 
liam, and would be ample also for the other towns mentioned in the 
application.

The results of a single set of analyses of samples of water collected 
recently from Iron Works Pond, Spectacle Pond and the Agawam River, 
showed that the wmter of Iron Works Pond at that time, while having 
considerable color, was of fairly good quality for the purposes of a public 
water supply ; the water of the Agawam River, at the old Glen Pond dam, 
was found to be of about the same quality as that of Iron Works Pond; 
but the water of Spectacle Pond and of the Agawam River, just below the 
outlet of Halfway Pond, was of inferior quality and contained a consider
able quantity of suspended matter, which was found to consist of micro
scopic organisms, some of which were of kinds which have been known to 
cause disagreeable tastes and odors in the water of other ponds and reser
voirs. Whether the quality of these waters would differ materially at other 
seasons of the year from what it was found to be at the time of this exam
ination cannot be predicted from the information thus far available; but 
there appears to be a shallow area near the upper end of Iron Works Pond, 
where stumps are decaying, which may have an unfavorable influence upon 
the quality of the water of that source in the warmer portion of the year; 
and, considering also the character of the organisms found in the water of 
Halfway and Spectacle ponds at the time of this examination, the indi
cations are that the water of Iron Works Pond may be subject at times to 
disagreeable tastes and odors. To determine with reasonable accuracy 
what the quality of the water of this source is likely to be, analyses of the 
water of Iron Works Pond and its various tributaries should be made at 
frequent intervals for at least a year.

A  good ground water would be much more satisfactory than the water 
of Iron Works Pond, on account of its freedom from color and from dis
agreeable tastes and odors ; and, so far as can be judged from the character 
of the surface of the ground in the vicinity of Iron Works Pond, the con
ditions appear to be favorable for obtaining water in large quantities from 
the ground. It is very desirable that, in further investigations relative to 
obtaining a water supply from this source, the feasibility of obtaining a 
supply of good w'ater from the ground in the vicinity of the pond should 
be considered.

If further investigations should show that water of suitable quality could 
be obtained from Iron Works Pond or its neighborhood, this source would 
probably be an appropriate source for the town of Wareham; but whether 
it would be the most appropriate source for the supply of the other towns
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the Board cannot undertake to advise without a more thorough investi
gation than appears to have thus far been made.

The Board would advise that an investigation be made to determine the 
probable quality of the water to be obtained from Iron Works Pond, and 
the feasibility of obtaining a sufficient quantity of good ground water from 
its neighborhood for the supply of the towns mentioned in the application. 
At the same time, all other available sources of supply for these towns, or 
for any of them, should be carefully considered, and information collected 
as to the quality and quantity of water that may be obtained from such 
sources. Such an investigation is necessary before it is practicable to 
advise as to the most appropriate source or sources of supply for the towns 
mentioned in the application.

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

W atertown. The Watertown Water Supply Com pain' applied 
to the Board, Nov. 28, 1896, for its advice with reference to a plan 
for filtering the water of certain wells by means of a “ system similar 
to that now in use at Reading, Mass.” The Board replied to this 
application as follows : —

D e c . 3, 1897.

The State Board of Health received from you, on Nov. 28, 1896, an 
application for advice with reference to filtering the water of a system of 
tubular wells, located about 1,000 feet east of your present pumping 
station and near the northerly bank of Charles River, by means of a 
mechanical filter plant similar to the one now in use at Reading, Mass., 
either with or without the use of alum. It is understood that water from 
these wells is used for an auxiliary supply in the summer season only, the 
filter gallery and driven v'ells near the pumping station furnishing sufficient 
water at other seasons of the year, and that the water is objectionable 
for many domestic uses, chiefly on account of the presence of an excessive 
amount of iron.

At the time the application vms made, a mechanical filter had been in 
operation at Reading for a period of about four months, filtering the water 
supply of that town, w'hich is draw'll from a filter gallery, and which 
resembles that drawn from the auxiliary wrells at Watertown in that it 
contains an excessive amount of iron, and several analyses of the water, 
both before and after filtration, had been made by the Board, .lust before 
filtration, solutions of lime and alum were added to the water, and the ex
aminations of the effluent showed that nearly all of the iron was removed 
and the appearance of the water greatly improved by the process; but 
it was found that alum was present in the filtered water, and that the
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water was very hard, its hardness being several times as great as when 
drawn from the ground. Under the circumstances, it did not seem to the 
Board that the improvement effected was an offset to the possible injury 
to health from the use of so hard a water, containing also a considerable 
quantity of alum. Moreover, the probable cost of constructing and oper
ating a filter plant of this sort is large, considering that its use -would 
probably be rendered unnecessary when a metropolitan water supply, the 
works for which are already under construction, shall have become avail
able, since both Watertown and Belmont were included in the metropolitan 
district.

Whether the -water could be freed from iron by filtration alone, without 
the use of a chemical as a coagulant, was not definitely known; but previ
ous experiments on a small scale had indicated that the iron could not be 
removed in this way, unless, perhaps, by filtration at a comparatively slow 
rate, which would probably be much more expensive than filtration through 
an ordinary sand filter.

With a view to learning whether it was practicable to purify this w-ater 
by filtration through an ordinary sand filter, without the use of chemicals, 
the Board has caused experiments to be made at your w’orks by filtering 
the water after aeration through a bed of fine sand. The results obtained 
indicate that practically all of the iron can be removed from this water by 
aeration and subsequent filtration through sand at a rate of about 10,000,- 
000 gallons per acre per day, and possibly somewhat greater, and that the 
hardness of the water is not increased by the process.

It appears that the soil in the vicinity of your filter gallery beneath a 
surface layer of loam consists of a coarse gravel extending down to the 
bottom of the gallery, which is approximately 15 feet below- the level of 
the water in the river. Late in the past season a small area of this land, 
located about 100 feet from the gallery, was cleared of loam, and water 
from the wells pumped upon the surface of the gravel, with a view to in
creasing the yield of the filter gallery by water filtering through the ground 
from this area. The results indicate that the yield of the filter gallery may 
be materially increased in this w ay; and, as there appears to be coarse soil 
for a considerable distance about the filter gallery, it seems probable that 
its yield may be increased sufficiently to furnish all the water required. It 
is probable that, after filtering 100 feet through the ground, the iron in 
the water will be reduced to such a degree that it will not give serious 
trouble, — at least during the time that seems likely to elapse before the 
metropolitan water supply will be available.

The Board is, therefore, of the opinion that it would be best to increase 
the supply of water from the filter gallery by turning water from the wells 
upon the surface of the gravel in the vicinity of the gallery, rather than to 
construct a special plant for filtration purposes, which would probably be 
needed for a short time only.
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W ellesley. The committee on water supply of the town of 
Wellesley applied to the Board, Oct. 15, 1896, submitting the re
port of their engineer upon a proposed additional water supply for 
the town, and requesting the advice of the Board thereon. The 
Board replied to this application as follows: —

F e b . 4, 1897.

The State Board of Health received from you, on October 15, an appli
cation for advice with reference to a proposed additional water supply for 
Wellesley, in which you stated that, in accordance with the recommenda
tions contained in a previous reply of this Board, you had employed an 
engineer to make investigations relative to an additional water supply. 
Subsequently, on January 18, you submitted a report of Mr. Desmond 
FitzGerald, C.E., containing an account of the investigations, with his 
recommendations as to increasing the water supply of the town of 
Wellesley, and requesting the advice of the Board thereon.

Several sources of supply are considered in the report, and it is recom
mended that the use of the present sources be continued, and that they be 
supplemented by water collected from the ground in the valley of Rose
mary Brook, in the Burnett Meadow, so called, between Cedar Street and 
Longfellow’s Poncl, by means of tubular wells connected with a suction 
main laid from the present pumping station. Since it is thought that the 
quantity of water obtainable in this way will be limited, two methods of 
obtaining a further supply are proposed, one by charging the ground un
derlying the meadow in which the wells are located with water from the 
brook, and another by constructing artificial filter beds to filter the water 
of Rosemary Brook as it flows from Longfellow’s Pond. It is recom
mended that an experiment be made to see whether satisfactory results 
can be obtained by the first method, and, if these are not satisfactory, that 
the second be adopted. It is also recommended that a covered distributing 
reservoir be constructed on Maugus Hill, and that the present open reser
voir be kept for use in case of emergency.

The Board has carefully considered the proposed plan, and has caused 
an examination of the territory to be made by its engineer and samples of 
water from test wells in the Burnett Meadow' to be analyzed.

The quality of the water of these wells, though affected to some extent 
by the presence of several houses in the valley of the brook, is, in its 
present state, excellent for the purposes of a public water supply, and 
showed no deterioration during a pumping test made by connecting several 
of the wells together and pumping from them with a steam pump for a 
period of about one week.

From the tests made by your engineer, as described in his report, it 
appears that the soil in the valley of Rosemary Brook from the pumping 
station to a point about 700 feet west of Cedar Street is largely composed
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of fine material, but that beyond this point strata of gravel ■were reached 
by the test wells from which water could be pumped with considerable 
freedom, as shown by the pumping test referred to, during which the yield 
of the wells averaged about 300,000 gallons per day. It is possible that 
the yield would have been larger had some of the wells south of the 
Worcester turnpike been connected with the pump. While this quantity 
of water, if it could be obtained continuously, would be sufficient, in con
nection with the present sources, to supply the town until the consumption 
of water shall have become double what it is at present, it is probable that 
the yield of this source will at times fall considerably below 300,000 gal
lons per day; so that, while the indications are that a material addition to 
your present supply can be obtained from the wells in this locality, a 
further additional supply is likely to be necessary within a very few years.

It is very desirable, in providing an additional supply of water, that a 
source be selected that is capable, not only of meeting the immediate needs 
of the town, but of being developed so as to furnish a supply for a con
siderable time in the future at a reasonable cost. As already indicated, 
two ways are suggested by your engineer for obtaining a further additional 
supply when the needs of the town may make it necessary, one by turning 
the water from the brook upon the ground in the vicinity of the wells, to 
assist in saturating the ground, and the other by filtering the water through 
prepared beds of sand, as is done at Lawrence in this State.

With regard to the first method, —  the saturation of the ground by turn
ing brook water upon it after the removal of the surface soil, — it will be 
necessary to find a place where the underlying sand is sufficiently per
meable ; and, owing to the variable stratification, it is not feasible to tell 
whether a material increase in the supply could be obtained in this w ay; 
but if satisfactory results could be obtained and the quality of the water 
shown to be good, it would be a suitable method of increasing the supply.

With regard to the second method, — that of filtering the water through 
prepared beds of sand, — there is no doubt that a safe water for drinking 
could be obtained from filters properly designed and constructed, and 
operated with care. In either case, it would be necessary that the water
shed of the brook be subjected to careful inspection, to prevent its pollu
tion by sewage, so far as possible; and, considering the nearness of the 
present sources to the brook, the purity of its water should be carefully 
guarded in any case.

From the investigations thus far made, the Board is of the opinion that 
it is desirable to continue the use of the present well and filter gallery, 
taking care that brook water is not allowed to enter them without purifica
tion by filtration through the ground, and to increase the supply by taking 
water from the ground in the valley of Rosemary Brook in the vicinity of 
the test wells, as proposed. As already stated, the present indications 
are that, with the increase of population and in the use of water, this
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source may become inadequate within a very few years; and, unless in the 
construction of permanent works the indications shall be much more 
favorable than at present for a large yield of water, it is desirable that 
you continue your investigations as to further supplementing the supply 
when it shall become necessary by saturating the ground about the wells 
with brook water, as suggested in the report of your engineer.

In the previous reply of the Board it was suggested that, judging from 
surface indications, favorable conditions for obtaining water in consider
able quantity from the ground were found near the upper end of Long
fellow’s Pond, but the tests recently made do not appear to have been 
carried to this territory. In view of the nearness of this locality to the 
proposed wells in the Burnett Meadow and the apparently favorable con
ditions that exist here for obtaining water from the ground, the Board 
would again advise that tests be made here to determine whether it is 
feasible to obtain a further additional supply by extending the proposed 
collecting system in this vicinity.

The Board would also advise that you make provision for delivering the 
water to consumers without exposure to light. Experience has shown that 
a ground water rapidly deteriorates when exposed to light in an open 
reservoir, such as the one now in use at Wellesley; but all trouble from 
this cause will be avoided by keeping the water from exposure to light 
from the time it is drawn from the ground until it reaches the consumer.

The Board will, upon application, assist you in any further investiga
tions that you may wish to make, and advise you again with reference to 
your future water supply when you have the results of additional investi
gations to present.

W eston. An application was received, Aug. 30, 1897, from 
Charles W . Hubbard of Weston, for advice as to a proposed water 
supply for several houses in the south-east part of Weston, certain 
places being indicated in the application as appropriate sources of 
supply. The Board replied to this application as follows: —

Oct. 8, 1897.

The attention of the Board has been directed to three possible sources 
of supply, all of which are in the vicinity of a small tributary of Charles 
River, which flows into that stream from the north-west at a point about 
one-third of a mile north-east of the Wellesley Farms railroad station.

The first source is a spring near the upper end of the brook, near which 
it is proposed to locate a collecting well. It is expected that this well 
could be fed by water filtering from a small pond, to be formed by con
structing a dam across the brook a short distance below the well; and it 
is proposed to keep up the level of the pond by diverting into it water from 
a small pond about 500 feet north-west of the proposed well.
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The second source suggested for consideration is a well on the south
westerly side of the brook, about 2,000 feet farther down the stream than 
the first-mentioned source, following the course of the brook, and just above 
a highway.

Finally, you suggest a ground-water supply from the vicinity of Charles 
River, near the mouth of the brook.

The Board has carefully considered your application, and has caused 
the territory to be examined by its engineer and samples of the water 
from the sources mentioned to be analyzed. An analysis of the water of 
the spring near the upper end of the brook, where it is proposed to locate 
the first-mentioned well, indicates that the ground water at this place is 
soft, and otherwise of good quality for the purposes of a domestic water 
supply; but the water-shed of the brook in the vicinity of this well is so 
small that the quantity of water which a well in this locality would furnish 
is likely to be entirely inadequate for the needs of the population which it 
is intended to supply. By constructing a reservoir below this well, it is 
possible that the quantity of -water that would enter the well might be 
somewhat increased by the filtration of water through the ground from the 
pond; but, judging from the appearance of the surface of the ground in 
the vicinity, the soil is of such a character that it is not probable that any 
considerable quantity of water would filter through the ground from the 
pond into the well. The quantity of water entering the pond could be 
somewhat more than doubled by drawing water from the pond 500 feet 
north-west of the spring; but drawing water from this source into the pro
posed pond near the well -would not materially increase the supply to be 
obtained from the ground in the vicinity, unless the material is more porous 
than the appearance of the surface would indicate. A  much larger supply 
could be obtained from these sources if the waters of the brook and pond 
could be taken directly, in connection with the water of the well; but these 
sources, taken together, would not probably furnish a sufficient supply at 
all seasons of the year; and, moreover, an analysis of the water of the 
pond 500 feet north-west of the spring shows that it contains so large an 
amount of organic matter that it would be a very unsatisfactory source of 
domestic water supply.

The second source referred to is a well close to the brook at a place 
farther down stream, where the water-shed of the brook is much larger; 
but an examination of the water of the well shows that it is of poor quality 
for domestic uses, and it is not probable that a sufficient quantity of water 
could be obtained from this source for the supply of the population at all 
times. A  much larger quantity of water could be obtained by using water 
taken directly from the brook in connection with water from the well; but 
the brook at this place might not be a safe source from which to take water 
directly for domestic uses.

The conditions in the vicinity of Charles River, near the mouth of the
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brook, are favorable to obtaining water freely from the ground in the 
vicinity of the place indicated upon the plan submitted, and there is reason 
to expect that water obtained in this way would be of good quality. The 
well or other works for collecting ground water in this region should, how
ever, be located at a sufficient distance from the river to avoid danger of 
any imperfectly filtered water from the river entering the source of supply.

The Board would, therefore, advise that you make a further examina
tion to determine the feasibility of securing an ample supply of good water 
in the vicinity of Charles River, at the place suggested by you in your 
application.

The Board would also call attention in this connection to the plans for 
a general system of water supply for the city of Boston and other munici
palities included within the metropolitan district, which includes, as a part 
of the system, a large distributing reservoir to be constructed near Doublet 
Hill, so called, in Weston, not far north of the district in which the houses 
which you propose to supply are located. From present indications, this 
reservoir may be constructed within a few years; and, while it will not be 
at a sufficient elevation to deliver water to your present stand-pipe without 
pumping, it will, nevertheless, be at such an elevation that the cost of 
pumping the water of this reservoir into your present works would be 
small compared with the cost of pumping from the well near Charles 
River, and under the terms of the metropolitan water supply act an 
arrangement could probably be made to obtain water from these works. 
Under the circumstances, it may be desirable to provide temporary works, 
so far as practicable, with a view to obtaining a supply in the future from 
the works of the metropolitan district when this reservoir shall have been 
completed, and effect a saving in cost over the construction at the present 
time of works designed to be more permanent.

Sewerage axd Sewage D isposal.

The following is the substance of the action of the Board during
L J  O

1897 in reply to applications for advice relative to systems of sewer
age and sewage disposal : —

A bington. An application was received, Aug. 13, 1897, from 
the board of health of Abington, for the advice of the Board relative 
to the disposal of the surface-water drainage from the vicinity of the 
factory of M. N. Arnold & Co., in that town. The Board replied to 
this application as follows : —

Sei-t . 10, 1897.

The State Board of Health received from you, on August 13, an appli
cation for advice with reference to the disposal of surface-water drainage 
from the vicinity of the factory of M. N. Arnold & Co., on Wales Street
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(formerly Cross Street), in the village of North Abington, and has caused 
an examination of this locality to be made by its engineer.

It appears that the proposed drain will receive the drainage of a limited 
area in the immediate vicinity of the factory, and that there are no other 
buildings at present located upon this area. It is understood, also, that 
no water from any other source is to be discharged into the proposed drain 
than that which naturally enters the depression in which the spur track 
from the New York, New Haven & Hartford Railroad is laid at the fac
tory. The proposed drain will discharge into one of the feeders of the 
Whitman water supply, which is taken from the stream at a point a little 
less than four miles below the proposed point of discharge of the drain, 
and for this reason it is necessary that all sewage or other matter which 
would tend to pollute the water supply of Whitman shall be kept out of 
the drain.

The only source from which it might be possible for sewage to find its 
way to the drain at the present time appears to be the vault used by the 
factory operatives; and, from information furnished as to the construction 
of the vault and the frequency with which it is cleaned, there does not 
seem to be any danger of the pollution of the drain from this source, pro
viding that care is exercised in removing the contents of the vault, that 
none of it is allowed to remain on the surface of the ground in the vicinity.

It is understood that a change is to be made in the present vaults in the 
near future, in order that carts may be driven under them to receive their 
contents. In this case there might be danger that, if there was any leak
age from the vaults, it would find its way into the proposed drain, but the 
vaults can be so constructed that it will be feasible to drain the area 
beneath them into the present sink-water drain, which passes in a south
easterly direction from the factory and discharges in another water-shed; 
and, if provision is made for removing any leakage that may occur in this 
way, the danger of the proposed drain being polluted from the vaults would 
be removed.

The drainage from the territory about the factory under present condi
tions finds its way naturally, either directly or indirectly, into the brook 
into which it is proposed to discharge the drain ; and the Board is of the 
opinion that the disposal of the drainage in this manner is permissible, 
provided that due precautions are taken to prevent any danger of sewage 
entering the drain from the present vaults, or from any vaults which may be 
built in the future in the vicinity of the factory or along the course of the 
drain.

Danvers. The advice of the State Board of Health to the board 
of health of Danvers in regard to the disposal o f the sewage of cer
tain morocco factories in that town is presented in the report of the 
Board to the Legislature, dated Jan. 11, 1897, page 50. On July
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17, 1897, the hoard of health o f Danvers again applied to the State 
Board of Health, requesting its advice with reference to the disposal 
of the sewage of these factories by means of settling tanks. The 
Board replied to this application as follows : —

A u g . 7, 1897.

The State Board of Health received from you, on July 17, 1897, an 
application for advice with reference to the construction and operation of 
settling tanks for the removal of suspended matters from the sewage of the 
tannery of Messrs. Bernard, Friedman & Co., in Danvers.

Accompanying the application were plans showing four settling tanks, 
which you state will have an aggregate capacity of 73,852 gallons, equal to 
the volume of sewage discharged from the tannery in about three and one- 
half hours, and showing also the proposed location of these tanks. You 
also state that you have the assurance of the proprietors of the tannery 
that they will construct tanks suitable and satisfactory to your hoard, that 
they will pump the sewage to the tanks, and take care of all of the sludge 
which may be collected.

The Board has carefully examined the proposed plans, and concludes 
that the tanks are of sufficient size to provide for the removal of all of the 
organic matter that it is practicable to remove from the sewage by means 
of settling tanks alone. The plans provide for operating the tanks sepa
rately or together, but in order to secure the best result it will be necessary 
to operate the tanks separately; that is, after a tank is filled, the sewage 
should be diverted from it and it should be allowed to stand undisturbed 
for as long a time as is practicable. If the flow of sewage is no greater 
than is anticipated, each tank may be allowed to remain undisturbed for 
a period of two hours and possibly more, depending upon the length of 
time required to draw off the supernatant liquid.

By the plans submitted, it is proposed to draw off the supernatant liquid 
from each tank through a pipe in the side of the tank, and there appears 
to be no means of drawing from any other level than the one at which this 
pipe is placed. If the sludge in the tank should be allowed to rise above 
the level of the bottom of this pipe, some of it would be drawn off with the 
liquid; and, even with the surface of the sludg& slightly below the bottom 
of the pipe, there is danger that some of it might be drawn out by the cur
rent created by the outflowing liquid, and some means of preventing this 
danger of drawing off sludge with the supernatant liquid should be 
provided.

It seems probable that, if the tanks are constructed of the size proposed 
and operated with such care as to remove all sludge that it is practicable 
to remove by sedimentation, about half of the total organic matters can be 
removed from the sewage in this way, and this would include by far the 
larger portion of those matters which cause trouble by settling to the
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bottom of the pond below the tannery; but the supernatant liquid would 
still contain a very large amount of organic matter, and investigations have 
been carried on by the Board since your previous application was made, 
with a view to finding a practicable method for its purification.

In the course of these investigations it has been found that the sewage 
contains a chemical which is used in packing the skins to prevent their 
decomposition in the course of shipment to the tannery, and that a large 
quantity of arsenic is used in a process carried on in the tannery. These 
matters arrest bacterial action, and it is not practicable to purify the 
sewage by filtration until they are removed.

The investigations thus far made indicate that a large proportion of the 
arsenic is precipitated with the sludge by allowing the sewage to settle, 
but after sedimentation the supernatant liquid still contains enough arsenic 
to check bacterial action. It has been found, however, that by passing the 
sewage through a filter composed of coke the arsenic is completely removed, 
and by subsequently filtering the sewage through beds of sand or gravel at 
about the same rate as ordinary town sewage may be filtered, a satisfactory 
purification of the sewage can be effected.

An examination of the territory in the vicinity of the tannery shows that 
suitable land for filtration is found south of Purchase Street and not far 
from the tannery, but at a considerably higher elevation. In order to use 
this land it would be necessary either to pump all the sewage to a greater 
distance and to a considerably greater height than is now proposed, or, if 
the settling tanks were located at the place now proposed, to pump the 
effluent from the tanks to this land. The cost of the works and of their 
maintenance would, of course, be much greater than the cost of operating 
settling tanks alone, but this seems at the present time to be the only 
practicable method of purifying this sewage completely.

Considering the comparatively large cost of purifying the sewage com
pletely in this manner, however, it may be allowable to first construct and 
operate the settling tanks alone and allow the supernatant liquid to flow 
into the stream, since it is possible that the improvement effected in this 
way may be sufficient to prevent further serious trouble for a considerable 
time ; but, if the use of the tanks is found inefficient in preventing further 
trouble, the sewage can then be purified in the manner already described. 
The efficiency of the tanks in removing sludge from the sewage and pre
venting trouble from the pond will, of course, depend largely upon their 
careful management, and especially on the care with which the supernatant 
liquid is drawn off to avoid drawing off any of the sludge, and the fre
quency of the removal of the sludge from the tanks, in order to prevent 
reducing their capacity materially by allowing the sludge to accumulate to 
a considerable depth in their bottoms.

It may also be said that, should the town construct a sewerage system 
before many years, it may be found of advantage to dispose of the tannery
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sewage in connection with that of the town. In such a case, settling tanks 
similar to those now proposed would still be necessary, in order to prevent 
the heavier matters of the tannery sewage from entering the sewers.

As stated in the previous reply of the Board, the condition of the mill
pond is such that, even if the discharge of sewage into it should be wholly 
prevented, it is possible that there would still, for a considerable time, be 
a serious odor from the bottom and sides of the pond when exposed. It 
has been suggested that the deposits of organic matter be removed from 
the pond above the level of low water; and this method, if practicable, 
would be likely to be effective in preventing an odor from the pond. 
Much relief might, however, be obtained by keeping the pond full at all 
times, so as to keep the deposits of organic matter covered with water.

D anvers L unatic H ospital. The trustees of this hospital ap
plied to the Board, July 15, 1897, for its advice with reference to 
the disposal of the sewage of the hospital in accordance with cer
tain plans of the Pennsylvania Sanitation Company submitted with 
the application. The Board replied to this application as follows : —

Dkc. 10, 1897.

The plans provide for the filtration of the sewage through a filter con
sisting of three separate beds of filtering material, one to be composed of 
coke and the others of sand. The coke filter is to have a depth of 15 inches 
and a total area of 128 square feet. It is to be divided into two compart
ments of 64 square feet each, and only one compartment is to be used at 
a time. From this filter sewage is to pass to the first sand bed, which is 
also divided into two equal compartments, each having an area of 1,326 
square feet, or about one thirty-third of an acre. After passing through 
this sand bed the sewage is to fall upon the second sand bed, which is 
situated directly beneath the first one and is also in two compartments, 
each having an area of 1,728 square feet.

You state that the sewage of the hospital will amount to approximately 
150,000 gallons per day, and measurements made by the Board on a single 
day under apparently ordinary conditions indicate that this is about the 
average quantity of sewage flowing from the hospital at the present time. 
With this quantity of sewage flowing, the rate of filtration through the coke 
bed would be about 50,000,000 gallons per acre daily ; the rate through the 
first sand bed would be about 2,500,000 gallons per acre daily and through 
the second sand bed about 1,900,000 gallons per acre daily, when both 
compartments of each bed are in use. But, in order to secure intermit- 
tency in the application of the sewage, the rates of filtration would have 
to be much greater than the rates given.

Experiments made by the Board upon the filtration of sewage through a 
layer of coke 15 inches in depth show that 150,000 gallons of sewage per
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day cannot be made to pass through a bed of coke of the area and depth 
proposed for this filter, if the pieces of coke are fine enough to enable the 
bed to remove any considerable portion of the organic matter from the 
sewage.

Experiments upon the filtration of sewage through a layer of sand 12 
inches in depth, a considerable quantity of organic matter having first been 
removed from the sewage by straining through a layer of coke 15 inches 
in depth, show that, at the rate of filtration which you propose for the 
filter at Danvers, the sand very quickly becomes clogged; and, while the 
sewage can be made to pass through for a time by very frequent disturb
ance of the sand, the filter will soon become clogged to such a degree by 
the storage of organic matter from the sewage that it will be necessary to 
remove the sand entirely and replace it with clean sand to keep the filter 
in operation. Such an amount of sewage as can be made to pass through 
the first sand filter will probably pass through the second sand filter for a 
considerable time without trouble; but our experiments indicate that the 
resulting effluent may still contain a large amount of unoxidized organic 
matter.

As a result of its investigations, the Board concludes that it is entirely 
impracticable to attempt to purify the sewage of the Danvers Lunatic 
Hospital by means of the filter proposed in your application.

In accordance with advice contained in a previous reply of the Board, 
you have caused investigations to be made to determine the feasibility of 
disposing of the sewage of the Danvers Lunatic Hospital upon an area of 
about four acres of land now owned by the hospital in the vicinity of the 
Ipswich River; and you submit plans and a report by J. J. Van Valken- 
burgh, civil engineer, upon the feasibility of preparing a filtration area at 
this place, and its probable cost.

This land appears to be the most favorable of any in the vicinity of the 
hospital for sewage-disposal purposes. The investigations of your engi
neer show that the material varies greatly in different portions of the area, 
a portion of it being of excellent quality for filtration purposes, while other 
portions are somewhat finer than is desirable. There appears also to be 
a stratum of clay beneath a portion of the area.

The investigations of your engineer show that it is feasible to prepare 
at this place filter beds having an area of 2.2 acres, which will consist of 
excellent soil for filtration purposes, and an area of about 1.1 acres of less 
satisfactory soil, but of a quality which can be used for the purpose with 
suitable underdrainage.

The plans also provide for a flush tank to be located on the main line 
of sewer between the hospital and the filtration area, and designed to dis
charge its contents intermittently to secure an equal distribution of sewage 
upon the filter beds.

The Board has caused examinations of the soil of the proposed filtration
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area to be made, and, having carefully considered the proposed plans, con
cludes that this plan, if properly carried out, will provide satisfactorily for 
the disposal of the sewage of the institution, and is the best plan that it 
appears to be feasible to adopt. It is suggested that the proposed filtra
tion area might be divided into a larger number of beds and the flush 
tank made somewhat smaller, effecting thereby a reduction in the cost.

H a v e r h i l l . An application was received, Nov. 2 7 , 1 8 9 7 , from  
the mayor of Haverhill, for the advice of the Board with reference 
to a proposed system of sewerage and sewage disposal for a district 
in the south-east part of the city known as Riverside. The Board 
replied to this application as follows : —

Ja n . 7, 1898.

The State Board of Health received from you, on November 27, an 
application for advice with reference to a proposed system of sewerage and 
sewage disposal for that portion of the city known as Riverside, and with 
reference to constructing a proposed overflow sewer, to avoid overtaxing 
the capacity of the Primrose Street sewer at times of heavy storms by 
discharging a portion of the mingled sewage and storm water into Little 
River.

The application was accompanied by plans of the system of sewerage at 
Riverside and of the proposed overflow from the Primrose Street sewer 
into Little River.

The Board has caused the localities to be examined by its engineer, and 
has carefully considered the proposed plans. The plan for the sewerage 
of the village of Riverside provides for the collection of both sewage and 
storm water into three sewers, which are to discharge at Adams Street, 
Munroe Street and Polk Street. The main sewer in Adams Street and its 
outlet have already been constructed, and the sewage is discharged in this 
case at the edge of the river bank, above the level of low water, and it is 
understood that the other outlets are to be similarly located.

The proposed method of disposal of the sewage by discharging it into 
the Merrimack River is the best that it is practicable to adopt; but the 
Board is informed that the river bank in this region is likely to be used to 
a great extent in the future as a park and place of resort in the summer 
season, and it is essential, in order to avoid a nuisance along the river 
bank, that at least the ordinary flow of sewage be conveyed a sufficient 
distance from the bank to prevent floating matters from returning and col
lecting at the shore, and to prevent, so far as possible, trouble from odors 
in the vicinity of the outlets. The present sewer outlet at Adams Street 
is objectionable in these respects. It has been found practicable, in other 
places where the conditions are similar, to discharge the mingled sewage 
and storm water, at times of heavy storms, near the shore, and to provide 
a pipe of sufficient capacity to convey the ordinary flow of the sewer to a
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point of discharge well out into the stream, from which sewage is not likely to 
return to the shore unless after thorough dilution, and the Board would advise 
that some such method be adopted in the case of the sewers at Riverside.

The proposed overflow from the Primrose Street sewer discharging into 
the Little River appears to be adequate to remove all of the storm water 
that is likely to reach it for a long time in the future, and will probably 
afford a satisfactory relief to the Primrose Street sewer. It will also fur
nish a method for removing surface water from the small district bounded 
by Primrose, Maple and Hale streets, and the street through which the 
sewer is to pass and from about ten acres east of Primrose Street.

The overflow sewer will discharge into an arm of a mill-pond on the Lit
tle River, about 1,700 feet above the lowest dam on that stream. There 
are no houses on the easterly side of the river in the immediate vicinity of 
the outlet, though it is not unlikely that this district may be built up before 
many years. The opposite side of the stream is quite densely populated 
close down to the shore. From information furnished by you, it appears 
that the sewer has overflowed but twice for a period of two years, so that 
the quantity of sewage that would be discharged into the river under pres
ent conditions would be very small. If any considerable quantity should 
be discharged at this place, the solid matters would tend to collect upon 
the bottom of the mill-pond around and in the vicinity of the outlet, and 
at times of low water in the summer season the exposed portions of the 
shore might become offensive. It appears to be practicable to dispose of 
the sewage from this overflow by discharging it below the dam, but the 
expense would be much greater than at the place proposed.

In view of all the circumstances, the Board is of the opinion that it is 
permissible to discharge the mingled sewage and storm water overflowing 
from the Primrose Street sewer at the place shown upon the plans until 
the quantity of sewage overflowing into the river becomes considerably 
larger than it is said to be at present. If in the near future it is found 
that the overflow is operating frequently in ordinary showers, storms or 
thaws, or if trouble is experienced from the discharge of sewage into the 
river, the sewage should be disposed of in some more suitable manner, 
probably by discharging it directly into the Merrimack River.

H u l l . An application was received, Oct. 29, 1897, from the 
committee on sewerage of the town of Hull, for the advice of the 
Board relative to a proposed system of sewerage for that part of 
the town known as Point Allerton Hill, having a proposed outlet 
into the sea. The Board replied to this application as follows : —

D e c . 3, 1897.

The State Board of Health received from you, on October 29, an appli
cation foi advice with reference to a proposed sewerage system for the
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portion of the town of Hull known as Point Allerton Hill, accompanied by 
a plan showing a system of sewers for an area of about 60 acres, having a 
point of discharge in the main ship channel on the northerly side of the 
hill, about 1,800 feet westerly from the beacon at Point Allerton.

You propose in the beginning to discharge the sewage at a point just 
beyond the low-water mark, and to provide a tide gate in the sewer that 
will prevent sewage from being discharged on the latter part of the rising 
tide. It is also proposed to construct a storage tank in connection with 
the works when the quantity of sewage may make it desirable.

The Board has caused an examination of the locality to be made by one 
of its engineers, and has carefully considered the proposed plan. The 
proposed system appears to provide satisfactorily for the sewerage of the 
district which it is designed to serve, and the place and method of disposal 
appear to be as satisfactory as it is practicable to secure.

The Board is, therefore, of the opinion that the plan is an appropriate 
one for disposing of the sewage of this territory. If the plan is carried 
out, it would still be practicable to intercept sewage from this sewer and 
convey it in another direction, if in the future it shall be found desirable 
to provide a general system of sewerage for this peninsula.

L eicester. The water commissioners of the Leicester water sup
ply district applied to the Board, Oct. 23, 1896, for its advice 
relative to the disposal of the sewage of the district upon land in the 
town o f Leicester. The taking of this land was approved by the 
Board after a public hearing held at the office of the Board, April 15, 
1897, and on May 6 the Board replied with reference to the method 
of disposal as follows : —

On the fifteenth day of April, 1897, upon a public hearing and after 
consideration, the State Board of Health voted unanimously to approve the 
taking, by purchase or otherwise, by the Leicester water supply district, 
of land in the town of Leicester, in Massachusetts, for sewage-disposal 
purposes, according to a plan submitted by the water commissioners of 
said district, dated Oct. 23, 1896, said land being bounded, measured and 
described as follows : —

A certain tract of land situated about half a mile south-westerly of the centre 
village, containing about 8 acres, bounded and described as follows, to wit: be
ginning at the corner of a stone wall near the settling tank house, at a point 
marked A on the accompanying plan; thence running north 33|° east 120 feet as 
the wall now stands, thence turning at right angles and running north 86J° west 
170 feet on land of Rawson Light and Power Company to the brook; thence south
erly on said brook and Dutton’s pond, so called, to land of Edward C. Waite ; thence 
south 781° east 60 feet to land of John N. Murdock; thence north 40D east 315 
feet to a point; thence due east 310 feet to a point; thence north 30L east, on land
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of Joseph Murdock, 503 feet to a point; thence south 77° 10' east 263 feet to the 
place of beginning; said tract being partly land of Rawson Light and Power 
Company and partly land of Leicester water supply district, bought of Joseph 
Murdock

The Board has also considered your application for advice as to the best 
method of disposing of the sewage of the village of Leicester on this laud, 
a portion of which has already been acquired by the district for this pur
pose, and has caused an examination of the locality to be made by its 
engineer and samples of the soil to be analyzed.

The works already constructed collect sewage from a portion of the vil
lage and convey it to a settling tank, situated upon the higher part of the 
disposal area, in which a portion of the suspended matter is removed by 
sedimentation, and, after passing through the tank, flows to two filter beds 
constructed last winter, having an aggregate area of 4,000 square feet. 
These beds were constructed of the material found upon the area, and are 
provided with underdrains 3| feet beneath the surface, from which the 
effluent flows out upon the surface of the ground and finds its way to Raw- 
son Brook. The settling tank is emptied from time to time and its con
tents discharged upon a bed prepared for the purpose, whence they are 
removed after drying.

The character of the soil in this region, judging from the examinations 
thus far made by the Board, is somewhat variable, and is, in its natural 
state, poorly adapted to the purification of sewage; but mechanical analy
ses of samples of the soil, and experience with the filters already con
structed, indicate that it is feasible to purify sewage by filtration through 
material of this sort, if the soil is thoroughly loosened and if a sufficient 
area is provided to avoid operating the filters at too rapid a rate.

The results of chemical analyses of the sewage and effluent from the 
filters already constructed show that a large portion of the organic mat
ter in the sewage has been removed by these filters, though the quantity 
of sewage applied has been much greater than the filters are capable of 
purifying continuously, and they will become clogged unless the quantity 
applied to them is reduced.

In the absence of definite knowledge as to the quantity of sewage at 
present produced by the village, it is not feasible to make a close estimate 
of the probable area of filter beds that may be required for the satis
factory purification of the sewage; but, from present information, the 
indications are that about half an acre of filter beds, such as those now- 
in use, is likely to be required, w-ith the quantity of sewrage at present 
produced by the village, and a larger area will be needed if the quantity 
of sewrage increases.

The Board would, therefore, advise that you prepare at least half an 
acre of filter beds at the present time, and that provision be made for 
still further enlarging the area, should it be found, upon trial, that an area
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of half an acre is insufficient for the satisfactory purification of the sewage 
at all times, or should the quantity of sewage increase considerably over 
the average daily quantity that appears to have flowed from the sewer in 
the past six months.

The Board would also advise that it is desirable to provide a greater 
depth of filtering material, where possible, in the construction of future 
filter beds.

L exington. The committee on sewerage of the town of Lexing
ton applied to the Board, April 5, 1897, for its advice with reference 
to a proposed plan of sewerage and sewage disposal for Lexington, 
having an outlet into the metropolitan sewerage system. The Board 
replied to this application as follows : —

D eo . 2, 1897.

The plan of sewerage proposed by your committee provides for a system 
of sewers for the main village of Lexington and East Lexington, connect
ing with a main sewer beginning within a few feet of the north-westerly 
side of Vine Brook in a private way which crosses Vine Brook near Fletcher 
Street, thence running in a generally south-westerly direction to Vine Street, 
thence in a generally southerly direction across Woburn Street to the Bos
ton & Maine Railroad, and along the easterly side of the railroad location 
to a point about opposite Flint Street, thence to and through Flint Street 
to Massachusetts Avenue, and following Massachusetts Avenue to the 
Arlington town line, where the sewage is to be disposed of into the met
ropolitan sewerage system. The system, as at present designed, provides 
for the removal of the sewage from practically all of the portions of the 
town which are in need of sewerage facilities, or appear to be likely to 
need them for several years. It is understood that all storm water, and, 
as far as possible, ground water, is to be excluded from the sewers; and 
it is important that this be done, both to avoid overtaxing the sewers 
and to avoid the necessity of pumping an unnecessarily large quantity 
of sewage.

The main sewer from Vine Street to the vicinity of the junction of 
Pleasant Street and Massachusetts Avenue will be within the water-shed 
of the Arlington water supply, and several of the tributary sewers also 
will be within this water-shed. The construction of the tributary sewers 
in this water-shed and the connection of the houses with the sewers will 
remove such sewage which now finds its way, directly or indirectly, into 
the Arlington water supply; but extra precautions should be taken to 
prevent danger of sewage escaping from the main or tributary sewers 
within the Arlington water-shed. 1 his does not seem to be a great diffi
culty, and can probably be accomplished by constructing the main sewer of 
iron with carefully made lead joints, and by constructing the tributary sewers
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within the water-shed of the Arlington water supply up to a level above 
the top of the main sewer in a similar manner. It will also be necessary, 
at places where the tributary sewers within the Arlington water-shed cross 
brooks above the level of the water, to construct the sewers of iron pipe. 
Care will have to be exercised also in preventing pollution of the wrater 
supply by laborers and others employed in the construction of the sewers.

The Board concludes that the plan as a whole, with the modifications 
suggested, is an appropriate one for the sewerage of the town of Lexing
ton, and the disposal of sewage in connection with the metropolitan sewer
age system is the best method of disposal for the town.

M assachusetts H ospital foe Consumptives and Tubekcular 
Patients. The trustees of this hospital applied to the Board, July 
9, 1896, for its advice relative to the disposal of the sewage of this 
institution, situated in the town of Rutland. The Board replied to 
this application as follows : —

June  18, 1897.

The plan proposed was to dispose of the sewage by filtration upon land 
in the vicinity of the hospital, but upon examination it was found that the 
soil of the proposed filtration area was so fine as to be unsuited to the dis
posal of sewage by that method, nor did it appear that there was any land 
better suited for the purpose in the immediate vicinity of the hospital. 
Moreover, the effluent from the proposed sewage-disposal area, or any 
area which might be selected in the immediate vicinity of the hospital, 
would necessarily be discharged into a tributary of the South Branch of 
the Nashua River, from which the wrater supply of the city of Boston and 
other cities and towns within the metropolitan water supply district is to 
be taken; and, considering the great desirability of avoiding the discharge 
of sewage or sewage effluent into any tributary of a source of public water 
supply, it was suggested that an examination be made, to determine 
whether it was feasible to dispose of the sewage outside of the water-shed 
of the South Branch of the Nashua River. After further investigation, an 
area of gravelly land was found in the valley of a small tributary of Moul
ton Pond, the water of which flows into the Ware River; and plans have 
recently been presented by you, providing for the disposal of the sewage 
upon an area of land in this valley, situated about a mile west of the hos
pital and a little less than half a mile north-east of the village of Rutland.

The plans provide for the collection of the sewage of the hospital in a 
receiving basin, or flush tank, situated not far from the buildings, from 
which the sewage will flow in a westerly direction to the filter beds, cross
ing the valley of a small brook just east of the filter beds by means of an 
inverted siphon. Before entering the receiving reservoir, or flush tank, 
the sewage will be screened for the removal of large substances which
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might tend to clog the sewer, and provision is made for removing deposits 
from the screen chamber and receiving reservoir when necessary. The 
receiving reservoir is to have a capacity of about 6,000 gallons, and is de
signed to discharge its contents automatically at intervals of several hours. 
It is understood that the receiving reservoir and main pipe to the filter 
beds have already been partially constructed.

Samples of soil from test pits on the proposed filtration area show that 
the material varies considerably in character, but a portion of it was found 
to be coarse, and of excellent quality for filtration purposes. According 
to the plans submitted, it is proposed to prepare fourteen filter beds, having 
an aggregate area of somewhat more than an acre, upon the higher portion 
of the area, where the best material for filtration is found; and, by re
moving the surface soil and the strata of fine material and constructing 
the beds of the coarser material, the proposed filters should be capable of 
purifying the sewage to such a degree that the effluent will not cause 
a nuisance in the small stream which flows past the filter beds, unless the 
population of the hospital is increased considerably beyond the number 
now anticipated.

The Board has carefully considered the plans submitted, and concludes 
that the proposed place of disposing of the sewage is a suitable one under 
present conditions, and for the population for which the present buildings 
are designed; and that the proposed works, if constructed in general ac
cordance with the plans submitted, and if properly cared for, will operate 
satisfactorily in disposing of the sewage of the hospital.

M assachusetts H ospital eor E pileptics. The trustees of the 
Massachusetts Hospital for Epileptics at Monson applied to the Board, 
Fel>. 9, 1897, for its advice relative to the proposed disposal of sewage 
of the institution upon land between the town road and the Quaboag 
River, north of the hospital, and whether the sewage might be dis
charged into the river m the event of the. former method proving 
inadequate. The Board replied to this application as follows : —

M a t  6, 1897.

The State Board of Health received from you, on Feb. 9, 1897, an appli
cation for advice with reference to a proposed system of sewage disposal 
for the Massachusetts Hospital for Epileptics, situated in the town of 
Monson, in which you state that it is proposed to utilize the sewage from 
the hospital for irrigation purposes on suitable beds on the sloping ground 
between the town road on the north side of the buildings and the Quaboag 
River. You also ask whether, if this provision should be inadequate during 
a portion of the year, this Board would approve of discharging the sewage 
directly into the Quaboag River.
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The Board has caused an examination of the locality to be made by one 
of its engineers, and has examined samples of the soil from test pits dug 
upon the proposed sewage-disposal area. These examinations show that 
the soil of this area is so fine that it is not favorable to the absorption of 
a large quantity of the sewage; and, while the area is a large one and the 
sewage might be used upon it for irrigation purposes with some advantage 
to the crops during the period of rapid growth of vegetation, the sewage 
would have to be applied with much care, to prevent its becoming offensive.

Near the foot of the sloping ground on the northerly side of this land 
there is a sand bank containing material which is excellently adapted to the 
disposal of sewage by intermittent filtration, and to which the sewage of 
the institution would flow by gravity. The location is a suitable one for 
a sewage-disposal area, and the Board would advise that you cause an 
investigation to be made, to determine the feasibility and probable cost 
of disposing of all the sewage of the institution by intermittent filtration 
through filter beds prepared from the coarse material found at this place. 
If filter beds should be constructed at this place, their situation would be 
such that arrangements could be made to divert sewage from the sewer 
leading to the filter beds and use it for the irrigation of crops on the area 
referred to in your application, whenever desired.

The Board will, upon application, give you further advice with reference 
to any plan of sewage disposal when you have the results of further investi
gations to present.

The trustees of this hospital again applied to the Board, June 
25, 1897, for its advice relative to the sewage disposal of the hospital 
upon land near the Quaboag River. The Board replied to this appli
cation as follows : —

O ct. S, 1897.

The State Board of Health received from you, on June 25, 1897, an 
application for advice with reference to a proposed system of sewage dis
posal for the Massachusetts Hospital for Epileptics at Monson; and sub
sequently plans were received, througli your engineer, for disposing of the 
sewage upon filter beds having an aggregate area of about an acre, located 
at a sand bank near the foot of the sloping ground about 1,200 feet north 
of the hospital, at a place referred to in a previous communication of this 
Board.

The plans provide for collecting the sewage in a flush tank, to be located 
just below the highway north of the buildings, from which the sewage is 
to be discharged at intervals upon eight prepared beds at the filtration 
area. The plans provide for constructing the beds of the coarse material 
found at this place, and, under the circumstances, underdrainage will 
probably not be necessary.
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Provision is made whereby the sewage may be diverted from the main 
pipe between the flush tank and filtration area, upon a considerable area of 
land, and used for the irrigation of crops.

The Board has caused an examination of the locality to be made by its 
engineers, and, having considered the proposed plans, concludes that they 
will provide satisfactorily for the disposal of the sewage of the population 
which the hospital is at present expected to contain.

M attapoisett. The Board received an application from the 
board of health of Mattapoisett, Nov. 8, 1897, for advice relative 
to the disposal of the sewage of a school-house in that town by dis
charge into the harbor. The Board replied to this application as 
follows : —

Ja n . 7, 1898.

The State Board of Health received from you, on November 8, a com
munication requesting the advice of the Board with reference to the disposal 
of the sewage from a school-house now being constructed in the village of 
Mattapoisett, in which you state that you propose to discharge the sewage 
into the harbor, and that the prevailing winds are such as to favor the 
landing of sewage on your chief bathing beach, so that you wish to provide 
against the possible contamination of the water along the shore for bathing.

It is understood that the school-house is expected to accommodate about 
three hundred children, and that it will be closed from the latter part of 
June until some time in September, so that during nearly all of the summer 
season there will be no sewage discharged into the sewer from the school- 
house, but that a few houses may be connected with the sewer, in addi
tion to the school-house, and sewage from these houses will be discharged 
at all seasons of the year. The sewer is also to be used as a drain for the 
school-house lot, and will receive surface wrater from the streets through 
which it passes. The application was accompanied by plans showing the 
line of the proposed sewer and two points of possible discharge for the 
ordinary flow of sewage,- one 400 feet from the shore and the other 250 
feet from the shore. The plans also provide for a storm-water overflow, 
to be located just above high-water line of the harbor, the excess of flow 
during storms to be discharged at a point just beyond low water.

The Board has carefully considered the proposed plans, and has caused 
the locality to be examined by one of its engineers. Considering the small 
quantity of sewage that it is proposed to discharge into this sewer, and the 
fact that the school-house, from which most of the sewage will come, is to 
be closed during nearly all of the summer season, the best method of dis
posing of the sewage, for the present at least, is by discharging it untreated 
into the harbor. Of the two points suggested, the one being 250 feet and 
the other 400 feet from the shore, it may be said that the first point will
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be close to a long masonry pier which extends beyond the proposed sewer 
outlet, and there seems to be some danger that solid matters from the 
sewage will tend to settle and collect in this vicinity, whereas, if the sewer 
is extended beyond the end of the pier, there will be a better opportunity 
for the dispersal of the sewage by the currents in the harbor.

The point 400 feet from the shore will be beyond the ends of the piers, 
and at a place where the water has such a depth that sewage will be well 
diluted before it can reach any shore, and the Board advises carrying the 
outlet at least as far as 400 feet from the shore. Should floating matters 
from the sewage find their way to the shore, it may be found desirable to 
provide a settling tank for the removal of paper and other solid matters 
from the sewage; but this tank can be constructed after there has been 
an opportunity of observing whether its use is necessary or desirable.

Metropolitan Sewerage Commission. An application was re
ceived from the Metropolitan Sewerage Commission, April 24, 1897, 
for the approval of the Board, under the provisions of chapter 406, 
Acts of 1895, as amended by chapter 80 of the Acts of 1897, of 
certain plans for extension of the metropolitan sewer across the 
Neponset River to Milton at three points: (1) At Adams Street, 
Lower Mills; (2) Central Avenue; and (3) at Blue Ilill Avenue, 
Mattapan. The Board replied to this application as follows : —

M a y  28, 1897.

The first plan shows a sewer about 220 feet in length, extending from 
the Neponset valley intercepting sewer, in Baker’s Court, Dorchester, 
through Adams Street, to and across the Neponset River to a point in 
Milton about 13 feet south of the face of the southerly abutment of the 
Neponset River bridge, and just beyond a man-hole to be located close to 
the southerly end of the bridge. This sewer is designed to intercept sew
age from an existing sewer in Milton Lower Mills, which now discharges 
into the Neponset River below the last dam. By the plan submitted, the 
proposed extension in crossing the Neponset River will be attached to or 
suspended from the existing bridge.

The plan also shows the method suggested for the connection of the 
Milton sewer with the metropolitan sewer, involving an inverted siphon, 
consisting of two 6-inch iron pipes, to convey the sewage beneath the New 
York, New Haven & Hartford Railroad. In order to secure a greater 
certainty of the successful operation of the siphon, it is desirable that the 
pipes be larger or that ordinary sewer pipes be used instead of iron.

The second plan shows a sewer about 250 feet in length, extending from 
the Neponset valley intercepting sewer, in Central Avenue, Dorchester, 
to and across the Neponset River to a proposed man-hole on the Milton
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side of the river, about 10 feet from the southerly end of the Central 
Avenue bridge. It is proposed to support the sewer upon a portion of 
the bridge structure where it crosses the river.

The third plan shows a sewer about 195 feet in length, extending from 
the Neponset valley intercepting sewer, at Mattapan Square, to and be
neath the Neponset River to a point in Milton about 30 feet south of the 
southerly bank of the river. The place of crossing the river, as indicated 
by the plan, is about 18 feet east of the present Blue Hill Avenue bridge.

The proposed extensions of the Neponset valley sewer in Central Avenue 
and Blue Hill Avenue are designed to receive sewage from districts in 
Milton indicated upon a plan submitted to this Board in 1894 by a sewer
age committee of the town of Milton, and approved by the Board Sept. 
25, 1894. The proposed extension in Adams Street is designed to receive 
the dry-weather flow from an existing sewer in the village of Milton Lower 
Mills. This sewer, it is understood, receives at present both sewage and 
storm water; but the proposed extension of the Neponset valley sew'er is 
designed to receive only the dry-weather flow from this sewer, allowing 
the surplus, at times of storms or melting snows, to be discharged into 
the Neponset River, below the last dam, as at present.

The Board has caused an examination of the location, sizes and grades 
of the proposed extensions to be made by its engineer, and concludes that 
they are adapted for the removal of the sewage which it is designed to con
vey to them, and that, if constructed with care, and if the sewers crossing 
the river at Adams Street and Central Avenue are attached to and sup
ported by the bridges in such a manner that they may not receive injury 
from freshets or otherwise, they can be made to operate satisfactorily.

The Board hereby approves the proposed extensions of the Neponset 
valley sewer in Adams Street, Central Avenue and near Blue Hill Avenue, 
as described herein.

M etropolitan Sewerage Commission. The commission applied 
to the Board, March 16, 1897, for its advice relative to the question 
of constructing overflows in the Neponset valley sewer at certain 
points indicated, in the valley between Dorchester and Milton. The 
Board replied to this application as follows : —

Ju ly  1, 1897.

The State Board of Health received from you, on March 16, 1897, an 
application requesting its advice with reference to and its approval of a 
proposed connection with the Neponset valley intercepting sewer of a branch 
sewer in Dorchester which it is proposed to connect with the intercepting 
sewer in River Street, in Dorchester, at a point about 100 feet north of 
Fremont Street.

You state that the system to be connected with the Neponset intercepting 
sewer is to be constructed strictly upon the so-called “ separate” plan,
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excluding surface and roof water; and that it is your purpose to require at 
this connection an automatic overflow, so designed as to act only when the 
intercepting sewer is filled to its maximum flow line. You also state: •—•

This is the first application that has been filed for a connection in the Neponset 
valley. The commissioners desire to approve a connection at this point, the details 
of which can be consistently followed in other connections throughout this area. 
It is estimated that the cities and towns tributary to this intercepting sewer may 
in the future possibly have two hundred miles of local sewers connected with the 
metropolitan sewer. The commissioners are of the opinion that it would be unsafe 
and unwise to connect so great a length of lateral sewers to an intercepter without 
overflows, if the lateral connections should not be provided with automatic reliefs 
to act in case of the shutting down of pumps at the pumping stations, or in case of 
obstruction to the main sewer from any other unknown or unforeseen contingency,

The sewage from the upper areas in this valley is collected at elevations suffi
cient to discharge sewage from the upper cities and towns upon the surface of the 
streets in the lower areas through man-holes, in case of obstruction to the main 
sewer above tide water, unless some provision is made for diverting it into natural 
water courses

The application was accompanied by plans showing the area for which 
the proposed branch sewer is to provide, and details of construction of the 
proposed connection and overflow.

The Board has carefully considered your application, and the plans sub
mitted, in connection with the general plan of sewerage of the Neponset 
valley and the main drainage system of the city of Boston, and is unable 
to see how the shutting down of the pumps at the Boston main drainage 
pumping station, which is the only pumping station connected with these 
systems below the Neponset valley intercepting sewer, can have the effect 
of surcharging the Neponset valley sewer in the vicinity of the proposed 
connection in Dorchester, since provision is made whereby the Dorchester 
intercepting sewer, into which the Neponset valley sewer discharges, is 
automatically disconnected from the Boston main drainage sewer when the 
sewage in the latter rises above a certain height, and the sewage of the 
Dorchester sewer may discharge through overflows into tide water. More
over, as stated in the reply of the Board last year, in reference to overflows 
from the Neponset valley sewer, the information furnished by experience 
in the operation of separate systems of sewerage in this State has been that 
the necessity for automatic overflows has not arisen.

Sewage discharged from the overflow proposed in your application would 
enter the fresh-water portion of the Neponset River in the midst of a 
residential district, where the river has a very sluggish current most of the 
time, owing to a dam a short distance below.

The Board believes it to be important to keep sewage from entering the 
fresh-water portion of the river, on which there are several dams, and that 
no opportunity should be afforded for the disposal of any sewage in this
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way unless it may be absolutely necessary in order to prevent the danger 
of a greater nuisance elsewhere. It does not appear to the Board that it is 
necessary to provide an automatic overflow for the proposed connection 
with the intercepting sewer in Dorchester, and the Board therefore does 
not approve the construction of an automatic overflow at this place.

The Board would repeat its statement made in a previous reply relative 
to this subject, that there may possibly be points in the Neponset valley 
system not known to this Board where unusual emergencies may occur, 
and where safety would require an outlet gate which can be opened tempo
rarily, and if such points are found to exist, this Board will consider plans 
you may present in regard to them; but the Board is desirous of avoiding 
the discharge of sewage into the Neponset River above any of the mill 
dams, when not absolutely necessary.

M ount H olyoke College. The trustees of Mount Holyoke 
College, in South Hadley, applied to the Board, April 9, 1897, for 
its advice relative to certain alternative methods of disposing of 
the sewage of the college. To this application the Board replied 
as follows : —

M a y  6, 1897.

The State Board of Health received from you, on April 9, 1897, an ap
plication for advice with reference to the disposal of the sewage of Mount 
Holyoke College, in the village of South Hadley, containing an outline of 
the plans under consideration for the disposal of the sewage, as follows : —

The disposal of sewage from Mount Holyoke College is to be undertaken to 
prevent the contamination of the brook which flows through the grounds, and 
from there down through the town of South Hadley, eventually emptying into the 
Connecticut River. There have been three plans proposed, viz., running the 
sewage into large settling tanks, in which precipitation was to be effected either 
naturally or by chemicals, the effluent to be run from these tanks into the stream, 
the sludge being disposed upon a comparatively small filtering bed, where it was 
to be allowed to drain and then removed in wagons.

The second scheme was to utilize a sand-filtering bed of about one-half acre 
area, first running the sewage into a small settling tank, where the solids would 
be deposited, and from there running the sewage on to this filtering bed, conduct
ing the effluent through underdrains into the stream. The preferable plan, in 
our judgment, would be to have as small a filtering bed as possible, running the 
sewage first into the settling tank and then on to this filtering bed. We under
stand if such a bed was composed of coke breeze, about 6 feet thick, we could 
dispose of at least 500,000 gallons per day to the acre. At the college we will 
need to dispose of about 30,000 gallons per day, this being about the amount of 
water that is pumped to the institution. Under these conditions it would appear 
that we would need to have from 1,200 to 1,400 square feet filtering area, and, if 
it were not a larger area than this, it could be covered, thus preventing its freez
ing in winter and also hiding it from view.
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The Board lias caused au examination of the locality to be made by one 
of its engineers, and has carefully considered the proposed plans. It is 
understood that by either of the plans suggested it is proposed to locate 
the sewage-disposal works just below the small pond formed by a dam on 
a brook which flows through the college grounds on the westerly side of 
the buildings, and that a sewer has been constructed a portion of the dis
tance from the college to this place.

The first plan suggested is to discharge the sewage into large settling 
tanks, with a view to removing a portion of the organic matter by sedi
mentation or chemical precipitation, and to allow the effluent to flow from 
the tanks into the brook. It is proposed, also, to discharge the sludge 
from the tanks upon a small filter bed, upon which it will be allowed to 
dry and then be removed in carts. By this plan a considerable portion of 
the solid matters could be removed from the sewage; but at best it is not 
to be expected that more than half of the organic matter would be removed 
by this process, and the effluent would still be of such a character as to seri
ously pollute the brook during the drier portion of the year. Moreover, 
the process of drying and removing the sludge from the filter bed would 
be very likely to cause offensive odors in the neighborhood.

By the second scheme it is proposed to filter the sewage through a pre
pared bed of sand after it has passed through a settling tank for the pur
pose of removing the heavier solids; and by the third scheme, which you 
consider the preferable one, it is proposed to use a coke filter bed 6 feet 
in depth instead of the sand filter bed.

By either of these two schemes, with a sufficient area of filters, the 
sewage could be purified to such a degree that the effluent would not cause 
offence if discharged into the stream; but the character of the soil at the 
place where it is proposed to locate the filter bed is not favorable to the 
purification of sewage, being composed of very fine material, such as loam or 
clay, so that it would be necessary to haul the filtering materials, whether 
sand or coke, to this place, which would make the disposal of the sewage 
by either of these plans very expensive. Moreover, the works would be 
situated near the college grounds, and much care would be required in 
their management to prevent odors from being noticed in the vicinity.

From a general examination of the land about the college, there appear 
to be two places where it may be possible to dispose of the sewage by 
filtration at a greater distance from the college buildings and from other 
houses, and possibly at less expense than at the place where you now pro
pose to locate the works. One of these is on the easterly side of the brook 
and south of Prospect Hill, where there is a considerable area of sandy 
land, a portion of which may possibly be reached by gravity.

Another and apparently a more favorable location, in some respects, is 
in the valley of a small brook on the westerly side of the college grounds,
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where the soil is of a sandy nature and suitable for the purification of the 
sewage by filtration.

It is not feasible to tell, from the limited examinations made by the 
Board, whether either of these areas is available for the disposal of the 
sewage of the college, or whether there may not also be other areas within 
a reasonable distance that are adapted to the purpose. It is desirable to 
locate the works, if possible, at a greater distance from the college or 
other human habitations than is proposed in the plans suggested by you, 
and it is probable that, if a suitable area can be secured, the sewage could 
be disposed of upon it by intermittent filtration at less cost than by either 
of the filters proposed in your application.

In view of these conditions, the Board does not at present advise the 
disposal of the sewage of the college by either of the plaus suggested in 
your application, but advises a further investigation, to determine whether 
there is not some suitable area of land upon which it may be feasible to 
dispose of the sewage by intermittent filtration at a reasonable cost. If 
one or more such areas be found, a careful estimate should be made of the 
probable cost of disposing of the sewage upon them.

The Board will assist you in these investigations by making examinations 
of filtering materials, and will upon application give you further advice in 
this matter when you have the results of further investigations to present.

Another application was received from the trustees, June 22 , 

1897, submitting a proposed plan for the sewage disposal of the col
lege, to which the Board replied as follows : —

D e c . 2, 1897.

The State Board of Health received from you, on June 22, an applica
tion for advice with reference to a proposed system of sewage disposal for 
Mount Holyoke College, in which you describe your proposed plan as 
follow s: —

I enclose you a blue print of a filter bed which we propose to use at Mount 
Holyoke College for the disposal of the sewage from the institution. You will see 
by the plans that we intend to bring the sewage in at the end of the filter bed into 
a small basin which contains screens for the removal of foreign substances. It is 
proposed to so arrange these screens that they may be lifted out for cleaning pur
poses. After the sewage passes through the screens, it will flow into a trough 
which will distribute it over the area of the filter bed. It is proposed to make 
these troughs of cast iron, so that they will be durable, unless you think they 
could be made of wood satisfactorily. AVe propose putting about 8 inches of 
coarse rock at the bottom of the filter bed, then about 8 inches coarse coke, and 
then filling the rest of the space with coke breeze. AVe have provided a by-pass 
from the sewer entrance to the bed, so that the sewage may run around the filter 
bed direct to the brook, if at any time it is necessary, or when there is a large 
enough flow of water in the brook to carry it away satisfactorily.
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It seems to us that this plan, with what modifications you may deem advisable, 
will be best for the location, as it is impossible to get the sewage to any natural 
sand filter bed except by mechanical means, which, in our opinion, will be more 
expensive to maintain and to run than the proposed bed. We have thought that 
this bed would not be at all objectionable, as it is some 600 feet away from the 
nearest building, and it is proposed to cover it.

We propose to cover the main drains underneath the bed with cast-iron plates, 
perforated. I estimate the cost of this bed at about $2,600, and it seems to me 
that we cannot make anything which will be less expensive and as effective. I 
do not think that we will at any time have more than 15,000 gallons of sewage to 
dispose of per day, and this amount will be distributed over a period of time from 
five o’clock in the morning to ten o’clock at night. We propose to lay all brick 
work in cement, so that it will be water tight, and to thoroughly cement the 
bottom over the brick.

The application was accompanied by plans of the grounds and of the 
proposed filter beds.

The Board has carefully considered your application, and concludes that, 
if the quantity of sewage does not average more than 15,000 gallons per 
day, it would be possible to purify it by the proposed filter, and by avoid
ing the use of a sludge tank there would be less danger of odors being 
noticed in the vicinity of the works than by the former plan submitted by 
you ; but a successful purification of the sewage would be more certain, 
aud less care would be required to secure satisfactory results, if a larger 
area of filter beds should be used. It is not improbable, however, that the 
quantity of sewage may be considerably larger than 15,000 gallons per 
day; and, if this should be found to be the case, a larger filter bed would 
be necessary. It is very desirable that the filters be made of sufficient 
size in the beginning to purify all of the sewage of the college at all times, 
and no unpurified sewage should be discharged into the brook.

In the previous reply of the Board with reference to this subject you 
were advised to investigate the practicability of disposing of the sewage 
by filtration upon land; and investigations made by you, subsequent to the 
time of filing the present application, indicate that it is practicable to 
convey the sewage by gravity to the valley of a small brook west of the 
college grounds, in which sandy soil is found, suitable for the disposal of 
sewage by intermittent filtration. Moreover, your investigations indicate 
that the cost of conveying the sewage to this valley and constructing dis
posal works there might be less than the cost of construction of the works 
you now propose, and it is also probable that a satisfactory operation of 
the filters would be secured with less care aud expeuse. While the college 
does not own land in this valley that might be used for sewage-disposal 
purposes, it seems probable that land might be acquired here at a reason
able cost, so situated that there should be no objection to its use for the 
purposes proposed.
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Ln view of all the circumstances, the Board would advise that you inves
tigate more thoroughly the feasibility of obtaining a suitable area of land 
in this valley for the disposal of the sewage of the college. The Board 
will, if you desire, give you further advice in the matter should you decide 
to change your present plans.

Natick (The Leonard Morse Hospital). The trustees of this hos
pital applied to the Board for its advice relative to the disposal of 
the sewage of the hospital. The Board replied to this application 
as follows: —

Ju ly  1, 1897.

The State Board of Health received from you, on May 11, 1897, an appli
cation for advice with reference to the disposal of the sewage of the Leonard 
Morse Hospital, in which you state that it is proposed to carry the drain
age from the hospital to three tight cesspools. It is assumed that the 
sewage on leaving the third cesspool will be quite free from solid matter, 
and it will then flow into a trench 75 feet long, filled at the bottom with 
stone and above with earth.

The Board has caused an examination of the locality in which you pro
pose to dispose of the sewage to be made by one of its engineers, from 
which it appears that the soil at this place is composed of clayey material 
nearly impervious to water, and that ledge is found about four feet below 
the surface. With these conditions it will not be practicable, in the opinion 
of the Board, to dispose of the sewage of the hospital at this place in the 
manner proposed. Moreover, from a general examination of the territory 
about the hospital, it does not appear that there is any land suitable for 
sewage disposal purposes within a reasonable distance.

The town of Natick, in which the hospital is situated, is provided with 
a system of sewers ; and the Board is informed that the hospital is so situ
ated that it is feasible to dispose of the sewage into the Natick system by 
means of a sewer to connect with one of the sewers already built in the 
town, or with an extension of this sewer.

Under the circumstances, the Board is of the opinion that the best method 
of disposing of the sewage of this hospital is by discharging it into the 
sewerage system of the town of Natick.

N orth A dams. The board o f health of North Adams requested 
the opinion of the State Board of Health, Oct. 23, 1896, in relation 
to the advisability of constructing a sewer about 3,000 feet in length 
through a certain district upon the border of the north branch of the 
Hoosac River. The Board replied to this application as follows : __
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Nov. 4, 1897.

The State Board of Health received from you, in October, 1896, an 
application for advice as to the advisability of constructing certain pro
posed intercepting sewers to divert sewage from the north branch of the 
Hoosac River in North Adams, in order to improve the condition of the 
river.

At the time the application was made the flow of the stream had risen 
much above its summer flow, and further investigation of the matter was 
postponed until a low flow in the stream could be observed. Owing to the 
unusual rainfall of the spring and summer, the flow in the streams was high 
until lately; but it appears that in the meantime the city has begun the 
construction of the intercepting sewers, concerning which advice was asked, 
so that under the circumstances no further investigation appears to be 
necessary with reference to this matter.

Q u in cy . The sewer commissioners of Quincy applied to the 
Board, Sept. 4, 1896, for its advice in relation to a general system 
of sewerage and sewage disposal for Quincy, the sewage to be dis
charged into the Boston main drainage system at Squantum. The 
plans of the system were revised and presented to the Board Dec. 
4, 1896, and further amendments were presented Dec. 30, 1896. 
The Board replied to this application as follows : —

Ja n . 22, 1897.

The State Board of Health received from you, on Sept. 4, 1896, a plan 
for a proposed system of sewerage, accompanied by a general description 
of the proposed system and a report of your consulting engineer. At 
a later date, Dec. 4, 1896, a revised plan was submitted through your 
engineer, accompanied by the following statement: —

I submit herewith additional information concerning the proposed sewerage 
system for the city of Quincy. The accompanying plan shows areas to be drained 
by the system, together with the location and size of the intercepting sewers and 
the force-main.

Drainage areas Nos. 1 to 7 will drain by gravity into the mains as shown, thence 
to pumping station, from whence the sewage will be pumped to the outfall sewer 
of the Boston main drainage works at Squantum. Area No. 10 will drain by 
gravity into the Boston outfall sewer. Areas Nos. 8 and 9 may be provided for by 
independent gravity systems, discharging directly into tide water. As outfalls 
adjacent to these sections have already been approved by the State Board of Health 
as points of discharge for the whole of Quincy’s sewage, it is thought that there 
will be no objection to these independent gravity systems for such small sections.

There remain, not included in the areas mentioned above, an area at Quincy 
Point and one on the north side of Atlantic village. Both of these areas are of 
small extent, and it is thought that their development will be slow. They can be
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drained by automatic pumping plants worked by electric or gas engines, which 
will discharge into the Quincy mains, or, if it should seem advisable, may be 
furnished with independent tidal outlets. The areas being so small, there is little 
probability of their becoming a nuisance.

Three temporary overflows are shown on the plan, the one located on the line 
of the intercepting sewer at the canal, another where it crosses Black’s Creek, the 
other near the pumping station, emptying through an open ditch into Black’s 
Creek. In the force-main three blow-offs are shown, one discharging into 
Sachem's Brook, the other two into tide water.

Other features of the system are as shown on the plan and description pre
viously submitted.

You subsequently requested that areas numbered 8 and 9 on the plan, 
comprising the peninsula containing the villages of Hough’s Neck and 
Germantown, be omitted from consideration, stating that it was not pro
posed to provide sewers for these areas at present, and that, when the 
details of a plan for the disposal of the sewage of these localities has 
been decided upon, it will be submitted to the State Board of Health for 
approval.

The Board has carefully considered the proposed plan, and has caused 
an examination of the territory to be made by its engineer. The plan 
provides for a system of intercepting sewers to collect the sewage from 
the various villages in Quincy and convey it to a proposed pumping station 
to be located on the north-easterly side of Merry Mount Park. From the 
pumping station the sewage is to be forced through an iron force-main and 
discharged into the Boston main drainage sewer at Squantum.

Aside from areas numbered 8 and 9 on the plan, which are omitted from 
consideration at the present time, the proposed intercepting sewers provide 
for taking the sewage from all portions of the city that are likely to need 
sewerage for many years. Small areas in the northerly and southerly parts 
of the city and a considerable portion of the low land in Squantum cannot 
be served by the proposed sewers ; but these areas are chiefly marsh lands, 
and are largely unfit for human habitation, and there is no present indica
tion that they are likely to require sewerage facilities for many years. 
Such districts have been protected in communities about Boston by the 
establishment of minimum grades for streets and cellars below which no 
building from which sewage might be discharged should be constructed; 
so that it seems proper to omit them from consideration at the present 
time, rather than to go to the expense of providing for their sewerage in 
connection with the proposed system in the beginning.

In order to collect all of the sewage at one pumping station, it is neces
sary that it be centrally located, and the location selected is such that it 
will be at a considerable distance from dwelling-houses, in the beginning 
at least; but its proximity to the park will make it necessary, in order 
that there may be no odor from it in the neighborhood, to make provision
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for the thorough ventilation into the chimney of the sewers, screen chambers 
and pump well, and any other places from which an odor of sewage might 
escape. It is understood that these matters have been carefully considered, 
and that all screening is to be done inside of the pumping station. With 
proper care in the design and construction of the station, no odor of sew
age need ever be noticed from it in the neighborhood.

In the plans submitted three overflows are provided, — one at the pump
ing station, one into Black’s Creek and one into Town River. It is under
stood that these overflows are only for use temporarily, in case of emergency ; 
and that they are not to be automatic, but are to be provided with gates, 
which can be raised should an emergency arise requiring their use. In a 
system like this it is essential that some provision be made whereby the 
sewage can be disposed of should an accident occur to the pumping station 
or force-main. The overflows into Black’s Creek and Town River appear 
to be the best that it is practicable to select. The overflow at the pump
ing station -would discharge into a very small ditch; and, while it is desir
able that an overflow be provided at this point, it would be better, in case 
it becomes necessary to discharge sewage from the mains, that it be dis
charged at either of the other points rather than at this one.

The provision for blow-offs on the force-main is also necessary, and 
these blow-offs appear to have been selected at the best practicable points. 
They must be considered, of course, only as provisions for unforeseen 
emergencies, and not for frequent or regular use.

The plan as a whole will make satisfactory provision for the sewerage 
of the citŷ  of Quincy, and, in accordance with the provisions of chapter 
279 of the Acts of 1895, is hereby approved.

Southbbidge. The committee on sewerage of the town of South- 
bridge applied to the Board, Nov. 3, 1897, for its advice relative to 
a proposed system of sewerage and sewage disposal for that town. 
The Board replied to this application as follows : —

Ja n . 7, 1898.

The State Board of Health received from you, on Nov. 3, 1897, an 
application for advice with reference to a proposed sewerage system for 
the town of Southbridge, in which you state that you propose to bring the 
sewage of the town to a point in Main Street a short distance east of 
Morris Street and thence across the Quinebaug River at the “  old dam,” 
so called, and to dispose of the sewage on filter beds on the northerly side 
of said river. You also state that you except from this system about 
.3,200 feet of the lower portion of Main Street, ending at Saundersdale; 
and you suggest the disposal of the sewage of this portion of the town 
either upon a separate area or by direct discharge into the Quinebaug 
River, near the bridge in Saundersdale.
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The application was accompanied by a plan showing a general system 
of sewerage for the town. Two filtration areas are indicated upon this 
plan, —  one on the northerly side of the river, a short distance below the 
dam of the American Optical Company, and the other on the same side of 
the river, in the valley of Dean Brook. Subsequently, after further 
examination, you submitted a topographical plan of the filtration areas re
ferred to.

The Board has caused the locality to be examined by one of its engi
neers, and has carefully considered the proposed plan. The system of 
sewers proposed for Globe Village and Southbridge Center appears to pro
vide satisfactorily for the collection of the sewage of these villages and for 
conveying it by gravity to either of the two filtration areas referred to 
above. A t the upper filtration area indicated upon the plan there is a flat 
strip of land lying between the river and the base of a steep hill, having a 
general width of about 400 feet and an area of about 15 acres. It appears 
that a large portion of this area is but slightly above the level of high 
water in the river, though some portions of it are higher; and in the higher 
places the material, as indicated by a few test pits, appears to be of a very 
coarse sand, well suited for the disposal of sewage by intermittent filtra
tion. A  short distance north-west of the upper end of this area, in the 
vicinity of the dam of the American Optical Company, there is an area at 
a considerably higher elevation, which is composed apparently of coarse 
sand or gravel, from which it is proposed to take material to construct 
filter beds upon the area already referred to near the river. If sufficient 
material can be obtained at the place referred to, it appears to be practica
ble to construct 15 acres of filter beds upon this area; and an area of this 
size would provide satisfactorily for the disposal of the sewage of the town 
for a considerable number of years in the future, but the cost of construct
ing beds in this way would be large.

It is understood that you propose, when the filter beds at this place shall 
have become insufficient for the disposal of the sewage of the town, to 
extend the sewer to the valley of Dean Brook about 4,500 feet below the 
works of the American Optical Company and 2,500 feet below the lower- 
end of the upper filtration area. A  general examination of this land shows 
that there is an area of about 7 acres at such an elevation that sewage from 
the town could be discharged upon it by gravity, and it is at a sufficient 
elevation to make it practicable to use the land for the filtration of sewage 
by lowering somewhat the bed of the brook.

In addition to this area there appears to be an area of 11 acres which is 
quite low, and which it is proposed to utilize by filling with material to be 
taken from a sandy ridge in the vicinity; and it will probably be practica
ble to prepare in all an area of 20 acres for filter beds in this locality, if 
there is sufficient material available in the sandy ridge. Samples of soil 
collected from a limited number of test pits on the area of 7 acres which
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can be used without much preparation and from the sandy ridge referred 
to indicate that the soil is probably of good quality for filtration'purposes. 
The advantage of using the upper filtration area is thought to be its near
ness to the town; but after careful consideration of the plans, the Board is 
of the opinion that it may be found considerably less expensive for the 
town to abandon the plan of utilizing the upper area, and extend its sewer 
in the first place to the lower filtration area, since the cost of preparing 
filter beds at the latter place will probably be enough less than the cost of 
preparing beds at the upper location to more than make up for the addi
tional length of sewer. Moreover, the lower filtration area is more remote 
from the thickly settled portion of the town ; and, as the population is in
creasing with considerable rapidity, it seems desirable to locate the filter 
beds at a greater distance from the main village, if practicable, than the 
proposed upper area. It seems necessary to omit from this plan the vil
lage of Saundersdale, which is at so low a level that the sewage cannot be 
collected and conveyed to either of the proposed disposal areas without 
pumping. While the disposal of the sewage of the very small population 
contained in this village by discharging it directly into the river might be 
permissible for the present, at least, it is very desirable, before finally 
deciding upon this method, to determine whether it may not be practicable 
to purify the sewage by filtration before discharging it into the river.

In the opinion of the Board, the proposed plan of collecting the sewage 
in a system of sewers from which all storm and ground water is excluded 
so far as practicable, and disposing of it by filtration upon land, is the best 
method of disposing of the sewage of Southbridge; and the area suggested 
by you in the valley of Dean Brook appears to be, all things considered, 
the best available area for the purpose ; but the Board would advise, before 
beginning to construct works, that a more thorough investigation be made 
at both filtration areas, to determine more accurately the character of the 
soil and whether there is sufficient suitable soil available for the construc
tion of beds of sufficient area for the disposal of all the sewage of the 
town for a reasonable time in the future.

The Board will assist you in this matter by making such examinations 
of samples of soil as may be necessary, and will give you further advice 
when you have the results of further investigations to present, and have 
prepared plans in detail for the disposal of the sewage upon the area which 
is found to be the most satisfactory for the purpose.

Spencer. An application was received from the selectmen of 
Spencer for the advice and approval of the State Board of Health 
with reference to the taking of a certain lot of land for sewage dis
posal, situated near the main road leading from Spencer to Brook
field. A hearing was held at the office of the Board July 1, 1897,
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at which the towns of Spencer and Brookfield were represented. 
Objection was made to the location, and another plan and location 
were presented for a lot situated south of Main Street and west of 
the South Spencer Road. The Board approved the location and sent 
the following reply to the selectmen of Spencer : —

July  15, 1897.

On the first day of July, 1897, upon a public hearing and after consider
ation, the State Board of Health voted to approve the purchasing or taking 
by the town of Spencer of land situated south of Main Street and west of 
the South Spencer Road in that town, as shown upon a plan submitted 
July 1, 1897, by the authorities of the town of Spencer, for the purification 
and disposal of sewage, the said land being bounded, measured and de
scribed as follows : —-

First Tract. ■— A certain tract of land, situated in the westerly part of said 
Spencer, owned by Joshua Bemis, and bounded as follows: beginning at a north
easterly comer thereof, on said Main Street, thence south 8 J° east, by land of the 
J. W. Wilbur Company, about 19 rods and 9 links ; thence south 11° west 32 rods 
and 17 links; thence south 81° east about 11 rods and 5 links to the road leading 
to South Spencer, all of the aforesaid courses being by land of the said J. W. 
Wilbur Company; thence southerly, by said South Spencer Road, about 37 rods to 
land now or formerly of Mrs. Samuel Warwick; thence westerly about 8 rods and 
17 links ; thence south 28^° west about 22 rods to the mill-pond, owned by Dufton 
Brothers, the last two courses being by land of said Warwick; thence westerly by 
said mill-pond about 50 rods to land of Lucretia 11. Upham ; thence northerly by 
land of said Upham, said mill-pond and other land of said Dufton Brothers to the 
aforesaid Main Street; thenee easterly by said Main Street about 33 rods to the 
place of beginning, containing about 17 acres.

Second Tract. — A certain tract of land, now or formerly owned by Mrs. Samuel 
Warwick, situated south-easterly of and adjoining the above-described tract, with 
buildings thereon, and bounded as follows: beginning at the north-easterly corner 
thereof, on the westerly side of the road leading to South Spencer; thence westerly, 
by land of Joshua Bemis, about 8 rods and 17 links; thence south 28i° west, by 
land of said Bemis, about 22 rods to the mill-pond; thence easterly, by said pond, 
about 17 rods to the old road; thence northerly, by said old road and the present 
road to South Spencer, about 34 rods to the place of beginning, containing about 
2i acres.

Third Tract — Two certain small tracts of land owned by Lucretia H. Upham, 
situated westerly of and adjoining the first-described tract, and bounded as fol
lows : easterly by land of said Bemis ; and southerly, westerly and northerly by 
the aforesaid mill-pond, owned by Dufton Brothers, containing, respectively, about 
1£ and 1J acres.

The plan for the disposal of the sewage of the town of Spencer upon this 
land contemplates the removal of the connections by which storm water is 
now admitted to the sewers of the town, and the diversion of the sewage
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from the present main sewer to the filtration area through an iron pipe 10 
inches in diameter and about 3,100 feet in length, laid in the form of an 
inverted siphon. Provision is made for screening the sewage before it 
enters the pipe, which, at its upper end, will be at an elevation of about 15 
feet above the point of discharge at the filter beds. At a low point in this 
siphon, not far from the place where it leaves the main sewer, it is pro
posed to provide a blow-off, in order to empty the pipe when necessary. 
Sewage withdrawn from the pipe at this place is to be disposed of by 
filtration upon a filter bed to be built upon a lot of land owned by the town 
near the junction of Main and Meadow streets, known as the town lot. 
Another depression in the pipe occurs near the proposed filtration area 
upon land which you now propose to take, and it is proposed to dispose of 
the sewage from this blow-off, whenever it may be opened, upon a bed to 
be prepared for the purpose.

At the filtration area the plans provide for the preparation of 15 filter 
beds, having an aggregate area of 10 acres. Some of the beds will have 
an elevation of only about 6 feet above high water in the Seven-mile River, 
and these beds are to be provided with underdrains, while beds upon the 
higher portion of the area will be constructed without underdrains.

The Board has carefully considered this plan, and concludes that, in 
general, it will provide satisfactorily for the disposal of the sewage of the 
portion of the town of Spencer which is now provided with sewers discharg
ing into the Seven-mile River near the town lot, so called, if the present 
connections by which storm water is admitted to the sewers are removed, 
and if care is taken, in making future extensions to and connections with 
the sewers, to prevent the entrance of storm or ground water.

It is very desirable to screen the sewage, as proposed, before it enters 
the siphon, in order to prevent the entrance of large substances which 
might tend to clog the siphon, and, by providing a very large screen area, 
excessive care of the screens will be avoided.

Judging from information furnished by you as to the probable quantity 
of sewage that will flow in the main sewer after the storm-water connec
tions have been removed, the capacity of the iron pipe, of which it is pro
posed to construct the siphon, is sufficient with the available head to carry 
all of the sewage flowing in the sewer to the filtration area, even should 
the carrying capacity of the pipe be reduced by tuberculation, or fouling 
on the inside, as it may be after a longer or shorter period of use; but if 
a considerable reduction in the capacity of the pipe should take place from 
this cause, and there should also be a material increase in the population 
of the town and in the quantity of sewage discharged into the sewers in 
the future, the capacity of the siphon might not be sufficient to remove the 
whole flow of sewage at all times. The capacity of the siphon could be 
materially increased by laying a larger pipe in the beginning without greatly 
increasing the cost of the works; and, in view of all the circumstances, the
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Board would advise that a pipe of somewhat larger diameter be used in the 
construction of the works.

The material of the proposed filtration area is of excellent quality for 
the filtration of sewage, and the water level in the ground is apparently at 
such a distance below its surface that beds upon the higher portions of 
the area will not require underdrainage. The area which it is proposed 
to prepare in the beginning is ample for the present needs of the town, if 
storm water is excluded from the sewers, and it is practicable to enlarge 
the area considerably by the construction of other beds if it becomes nec
essary. The effluent will be discharged into the Seven-mile River, and, if 
the beds are carefully constructed with underdrainage where necessary and 
receive proper attention, the disposal of sewage at this place in the man
ner proposed will not have an unfavorable effect upon the appearance or 
odor of the stream.

. The present plan does not provide for taking the sewage from the sewer 
which now discharges into the Seven-mile River near Pleasant Street; and, 
while a thorough investigation of the best method of disposing of this sew
age has not been made, the indications are that it can be purified on land 
in the vicinity of the outlet, and at a less cost than by constructing a sewer 
to connect this system with the system which serves the greater portion of 
the town.

Tauntox. A plan for the sewerage of the city of Taunton and for 
the disposal of the sewage on land in Berkley on the Assonet Neck 
Road was presented to the Board by the sewer commissioners, 
April 30, 1897.

In compliance with the provisions of chapter 268 of the Acts of 
1897, a hearing was held at the office of the Board, on July 15,1897, 
with reference to the proposed method of sewage disposal of Taunton. 
A  letter was received by the Board from the counsel of the town of 
Berkley, stating that “  The town of Berkley is entirely satisfied with 
the statute o f 1897 regarding Taunton sewerage. They do not desire 
to be any further heard in the matter.” And the following reply was 
sent to the sewer commissioners on the same day : —

The State Board of Health received from you, on April 30, 1897, the 
following application, requesting the approval by the Board of a plan of 
sewerage and sewage disposal for the city of Taunton : —

We herewith submit to you a plan for a system of sewers and sewage disposal 
for the city of Taunton, Mass., as provided in chapter 219 of the Acts of 1895, and 
also in the act to authorize the city of Taunton to extend its system of sewerage. . . . 
being chapter 268 of the Acts of 1897.
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A general description of this plan is to conduct all of the sewage to a place just 
below the corner of West Water and Fifth streets, to build a reservoir and pump
ing station there, and to force the sewage to land inBerkley on Assonet Neck Road, 
so called, and there treat it by downward filtration through sand. Samples of the 
sand from this field have been submitted to your engineer for examination.

We propose to follow the plan designed by Luther Dean, city engineer, and 
described by him in his report to us, dated Jan. 28, 1897. A copy of said report 
accompanies, and is made a part of, this petition.

We hereby submit this plan, as described in this report, to you for your con
sideration, and if it meets with your approval, request your permission to build 
said system of sewers and sewage disposal.

The report of the city engineer, dated Jan. 28, 1897, referred to in the 
above application, contains the following outline of the proposed plans of 
sewerage and sewage disposal: ■—-

The general plan is, then, to collect all of the sewage at Taunton River, just 
below Fifth Street, to build a covered reservoir here for the proper collection of 
this sewage, to build a pumping station here, and to force the sewage to the land 
on the Assonet Neck Road, and there treat it by downward filtration through sand. 
In my opinion, the main trunk sewer could be safely emptied into the river at this 
point during construction, so that the pumping station, force-main and filter-beds 
need not be built until later.

The accompanying plans show contours on the Berkley field, the location of the 
field and the approximate location of the force-main, the location of the trunk 
sewers and the boundaries of the drainage areas served by them. The sizes and 
grades for proposed trunk sewers are shown on accompanying profiles.

The land which it is proposed to use for sewage disposal on the Assonet 
Neck Road is shown upon a plan made by Luther Dean, city engineer, and 
filed with this Board, June 1, 1897, and is more particularly described in 
a communication signed by your Board, dated June 16, 1897. In this 
communication you also add : —

The proposed plan includes as an essential feature that all sewage from the 
sections of Taunton on the westerly side of Taunton River shown upon the “ map 
of a section of the city of Taunton for proposed sewerage system, Luther Dean, 
city engineer, 1897,” filed with this petition, shall be disposed upon this land on or 
before the first day of July, 1902.

In accordance with the provisions of chapter 219 of the Acts of 1895 and 
of chapter 268 of the Acts of 1897, a hearing was given by the State Board 
of Health at its office on July 15, 1897, after notice by the Board of the 
presentation to it of the proposed sewerage system for its approval, by 
publication of such notice in two daily papers and one weekly paper in the 
city of Taunton, and by official notice, in writing, to the selectmen of the 
town of Berkley.

The State Board of Health, having considered the proposed plan of
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sewerage and sewage disposal for the city of Taunton as presented by the 
sewer commissioners of said city, and as modified by them in their communi
cation dated June 16, 1897, approves the proposed system as so modified, 
and the proposed location of the sewage-disposal works ; an essential part 
and feature of the system hereby approved being that all sewage from these 
sections of said city on the westerly side of the Taunton River, shown upon 
the map entitled, “ Map of a section of the city of Taunton for proposed 
sewerage system, Luther Dean, city engineer, 1897,” filed with the petition 
of said commissioners, shall be disposed of upon land upon the Assonet 
Neck Road described in the above communication from said commissioners 
to said State Board of Health, dated June 16, 1897, on or before the first 
day of July, A .D . 1902.

The proposed system is designed to take sewage only, and it is proposed 
to construct underdrains beneath the sewers to remove ground water and 
to reduce the leakage of ground water into the sewers. It is very desirable, 
where all of the sewage must be pumped and purified, that the quantity 
should be as small as possible ; and, if the system is thoroughly constructed 
in the manner proposed, the main trunk sewers will provide for the removal 
of the sewage of the districts which they are designed to serve.

The proposed pumping station is located in the vicinity of a considerable 
population, but the best practicable location seems to be in this immediate 
neighborhood. On account of its proximity to houses, it will be necessary, 
in order that there may be no odor from it, to make provision by connection 
with the chimney of the boiler house for the thorough ventilation of the 
sewers, screen chambers, pump well and reservoir, and any other places 
from wdiich an odor of sewage might escape; and, with proper care in the 
design and construction of the station, no odor need ever be noticed from 
it in the vicinity.

It is proposed to construct a covered reservoir at the pumping station to 
receive the night flow of sewage, and to pump the sewage during working 
hours through a twenty-inch force-main to the proposed disposal area near 
the Assonet Neck Road. During the first few years of the operation of the 
works it may be feasible, with a small reservoir, to pump all of the sewage 
in the day-time, and with a small quantity of sewage this method would 
probably be the most economical; but with the extension of the system 
the quantity of sewage is likely before many years to become so large that 
the economy of pumping through a larger main would more than offset the 
extra cost of the construction of a larger main in the beginning.

The plans provide for an overflow at the pumping station to waste the 
sewage in case of necessity into the river; and in a system like this it is 
essential that some such provision be made whereby the sewage can be dis
posed of in case of accident to pumps, pumping station or force-main, but 
this overflow should be used only in an emergency, and not in the ordinary 
operation of the works.
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Provision for blow-offs from the force-main lias also been made, at points 
where depressions occur, and the places for these blow-offs appear to be 
the best that it is practicable to select. They must be considered, of course, 
only as provisions for unforeseen emergencies, and not for frequent or 
regular use.

The proposed filtration area is located in a nearly uninhabited region, 
and contains a porous soil well adapted to the disposal of sewage by inter
mittent filtration. Plans for the preparation of the filtration area in detail 
have not yet been presented to the Board, but the preliminary examinations 
indicate that the area is ample for the disposal of all of the sewage of 
Taunton for many years in the future.

U nited  States A rsenal at W atertow n . The following com
munication was addressed to the commandant of the United States 
Arsenal at Watertown, with reference to the disposal of the sewage 
of the arsenal into the Charles River : —

Nov. 4, 1897.
For several years the work of preventing the pollution of the Charles 

River and improving its sanitary condition has been going forward under 
the direction of the State and of the local communities along the stream, 
and, by the construction of the metropolitan sewerage system, at a cost of 
more than 15,000,000, and of tributary sewerage systems in all the popu
lous towns bordering the river in the lower portion of its course, a means 
of disposing of sewage without discharging it into the river has been pro
vided, and practically all sewage is now diverted from the river. The 
sewers from the United States Arsenal buildings at Watertown, however, 
still discharge directly into the stream.

A  system of sewerage has been constructed by the town of Watertown, 
and it is feasible, by the construction of a sewer through the Arsenal 
grounds, to intercept the sewage from the government buildings, and con
vey it to one of the town sewers which passes through the easterly end of 
the Arsenal grounds and connects with the metropolitan sewer on the 
southerly side of the river, and thus dispose of it in connection with the 
general system for the Charles River valley.

Under the circumstances, the United States government ought now to 
remove its sewage from the river, and dispose of it in connection with the 
general sewage-disposal system of the valley, which has been constructed 
at a large expense, with special reference to preventing the pollution of 
this stream. The Board, therefore, presents you this statement of the 
facts, in order that you may look into the matter and urge the proper 
authorities to provide means for diverting the sewage of the buildings and 
grounds of the United States Arsenal from the river, and thus remove the 
most serious source of pollution of the stream that now exists in this
region.
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W akeham (Onset Bay). The Onset Bay Grove Association ap
plied to the Board, Nov. 20, 1896, for its advice relative to a pro
posed system of sewerage and sewage disposal for the summer resort 
known as Onset Bay. The Board replied to this application as fol
lows : —

F e b . 5, 1897.

The State Board of Health received from you, on Nov. 20, 1896, an 
application for advice with reference to a proposed plan of sewerage and 
sewage disposal for a portion of the village of Onset in the town of Ware- 
ham, accompanied by a general description of the proposed plan and a 
sketch of the village, showing the proposed location of sewers and of 
a filter bed on the shore of East River at Wabun Grove.

It appears from your application that it is proposed that the sewage 
from the buildings shall be discharged into catch-basins or cess-pools, 
from which the liquid will be allowed to overflow into the sewers, while the 
solid matter would be removed from openings at the top of the catch- 
basins. It is suggested that the proposed sewers on the easterly side of 
the village would relieve the most congested part, and that, if they should 
work satisfactorily, another sewer could be constructed in West Central 
Avenue, with a filter bed on the westerly side of the village.

The Board has caused an examination of the village and of the location 
of the proposed filter bed near East River to be made by one of its 
engineers, and has examined the proposed plan. It appears that the pro
posed filter bed is situated between one of the public streets and the high- 
water line in the river, and consists of a strip of land approximately 100 
feet in width by 2,000 feet in length, much of which is very little above 
the level of high water. It further appears that it is proposed to construct 
a flush tank beneath or in the vicinity of the street, from which sewage 
would be conveyed across the street and discharged at various points, and 
allowed to filter through a prepared bed of sand and stones into the East 
River. Judging from the elevation at which the proposed flush tank 
would be constructed, it does not appear practicable to discharge the 
sewage upon the surface of the filter bed, but it is understood that you 
propose to filter the sewage laterally through the bed.

The Board has carefully considered the proposed plan, and concludes 
that it would be impracticable to purify any considerable quantity of 
sewage upon the proposed filtration area by this method. Moreover, the 
scheme would provide for only a part of the thickly settled portion of the 
village; and, even if suitable filter beds for the easterly system could be 
constructed at the place proposed, the cost would be large, and the loca
tion is undesirably near the thickly settled portion of the village. It 
is very important, also, to avoid the construction of the proposed catch- 
basins, which are not only unnecessary in connection with a properly de-
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signed system of sewerage, but which would be the sources of serious 
nuisances.

The Board would, therefore, advise that you have a further investiga
tion made by an engineer of experience in designing systems of sewerage 
and sewage disposal, with a view to the collection of all the sewage of the 
village and its disposal at some suitable place, as remote as practicable 
from dwellings, and in such manner that the sewage may not pollute the 
bay or local water courses.

W ebster. The sewer committee of Webster applied to the 
Board, Dec. 1, 1897, for its advice relative to the sewerage and 
sewage disposal of Webster, involving treatment upon land in the 
valley of French River. The Board replied to this application as 
follows: —

Ja n . 7, 1898.

The State Board of Health received from you, on Dec. 1, 1897, an ap
plication for advice as to a proposed system of sewerage and sewage dis
posal for the town of Webster, in which you state that it is proposed to 
collect the sewage into a main sewer passing along the French River and 
discharging into receiving reservoirs at a place about a mile south of the 
town, from which it is proposed to pump it upon land in the vicinity and 
then purify it by intermittent filtration.

The application was accompanied by a plan, showing the area which it 
is proposed to use for sewage-disposal purposes, including the approximate 
location of the pumping station and receiving reservoirs.

The Board has examined the plans and has caused the land which you 
propose to use for sewage-disposal purposes to be examined by one of its 
engineers, and samples of the soil to be analyzed. The proposed filtration 
area is situated on the easterly side of the French River, about one mile 
south of the main village of Webster, and lies on both sides of the Norwich 
and Worcester division of the New England Railroad, south of the point 
where it is joined by the Southbridge branch. The area appears to be well 
situated for the purpose for which it is proposed to use i t ; and the exami
nations of samples of soil from test pits in various parts of the area, both 
east and west of the railroad, show that the soil found beneath the layer 
of loam at the surface is of excellent quality for the disposal of sewage 
by intermittent filtration. With properly prepared filter beds upon this 
area the sewage can be purified so thoroughly that the effluent may be dis
charged into the French River without danger of causing any trouble from 
the stream below.

It is understood that large quantities of wool are scoured at the mills 
located in the town, and that the sewage from this process will be taken 
into the sewers when they shall have been constructed. The Board has
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no information as to the amount of this manufacturing sewage or its char
acter ; and, while it is essential that the manufacturing sewage be removed 
from the river as far as possible, experience with the sewage from other 
wool-scouring establishments indicates that it may not be necessary to 
take into the sewers all the liquid from the mills, but that it may be neces
sary to subject at least a portion of it to some process for removing solid 
matters which would tend to clog the sewers and filters.

Plans showing in detail the proposed storage tanks, pumping station and 
filter beds have not as yet been submitted. The plan in general is, in the 
opinion of the Board, an appropriate one for the disposal of the sewage 
of the town of Webster.

P ollution  or Streams, P onds and Sources of W ater Su pply .

The following is the substance of the action of the Board in reply 
to applications made during 1897 for advice in regard to the pollu
tion of ponds and streams used as sources of water supply: —

N e w  Bedford . A letter was received from the board of health 
o f New Bedford, Nov. 3, 1897, stating that “  a very severe case of 
typhoid fever had made its appearance among the Italian colony at 
work upon the water-shed of the New Bedford water supply.” The 
attention of the State Board of Health was called to the fact that 
the water-shed wras in the limits of a neighboring town, and hence 
the advice of the State Board was desired with reference to the same. 
The Board replied to this letter as follows : —

Nov. 6, 1897.

In response to your request of November 3, the Board has caused an 
examination to be made with reference to the case of typhoid fever at 
Little Quittacas Pond, and of the conditions prevailing along the conduit 
line through the water-shed of the Acushnet reservoir.

The case of typhoid fever referred to occurred among laborers employed 
in constructing the pumping station at Little Quittacas Pond, who reside 
in a camp near the south-westerly shore of the pond, and within its water
shed. The pipe line through which the water is to be pumped from this 
pond to the city has not yet been completed, so that the only means of 
drawing water from this pond is through a canal by means of which it is 
discharged into one of the feeders of the Acushnet reservoir. It appears, 
however, that this canal has been closed for some time, and that no water 
is at present being drawn from Little Quittacas Pond for the supply of the 
city of New Bedford, and that you do not propose to draw any water from 
this source for several months.
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The new pipe line from Little Quittacas Pond to the city passes through 
the water-shed of Roaring Brook, one of the feeders of Acushnet reservoir, 
from which your present supply of water is drawn. There are two camps 
of laborers along this pipe line, the most south-westerly one being close 
to the brook, while the other is about three-quarters of a mile north-easterly 
from this camp, but still within the water-shed of Roaring Brook. It ap
pears that one of the laborers living in the latter camp has been taken ill 
recently with a disease which is thought to be typhoid fever, and it is 
understood that this man worked along the pipe line between this camp 
and Roaring Brook, but it is uot possible to determine whether the brook 
was polluted by this case.

Where large numbers of laborers are employed upon work such as that 
now being done within the water-shed of the New Bedford reservoir, it is 
difficult to insure the collection of human excrement and other waste mate
rial at any specially provided place or places ; but, by providing receptacles 
for such matter and by a careful policing of the water-shed, much can be 
done in preventing the danger of polluting local water courses. The danger 
of pollution of water courses by laborers working upon a water-shed may 
also be lessened by having a careful medical inspection made of the men 
at frequent intervals, so that any sickness among them may be detected.

In your present circumstances, the Board would advise that all human 
excrement and other refuse matter that can be found, either on the water
shed of Acushnet reservoir or Little Quittacas Pond, be gathered and dis
posed of in some suitable manner, and that privies, or, what is better, 
earth-closets, be provided for the use of employees, and that the region 
be policed to prevent the pollution of other localities. It is also advised 
that you have a careful medical inspection of the employees made at 
frequent intervals, in order that any illness among them may be detected 
in the beginning. It is important that the camp located in the vicinity of 
Roaring Brook be removed, and that all camps be so located as to be re
mote from streams.

The danger from the case at Little Quittacas Pond seems more remote 
at present than the danger of the pollution of the Acushnet reservoir, from 
which your supply is now wholly drawn; and the first efforts should be 
directed to preventing any further danger of the pollution of the feeders 
of this reservoir.

Should you desire any further advice in the matter, the Board will, upon 
application, give the matter prompt attention.

N eed h am . The Board received a letter from the water commis
sioners of Needham, Nov. 11, 1897, stating their belief that the 
keeping of swine in large numbers on the water-shed o f the public 
water supply of the town is a constant and increasing menace to the 
purity o f the water, and at the same time requesting the Board to



1898.] SENATE — No. 4. 99

make an examination of the territory and “  make such recommenda
tions and take such action as will enable the water commissioners to 
secure the abatement of the cause of pollution in the quickest man
ner possible.” The Board replied to this application as follows : —

J aS. 6, 1898.

In accordance with your request, the Board has caused the locality to 
be examined by its engineer and a careful investigation to be made as to 
the sources of pollution within the water-shed of the brook near which the 
well used as a source of water supply of the town is located. As a result 
of this investigation, the Board finds that large numbers of swine and 
other animals are kept at several places within the water-shed of the brook. 
Many of these places are situated in close proximity to the brook or its 
tributaries, and the board concurs in your opinion that they are a menace 
to the purity of the water of the well from which the water supply of the 
town is taken.

An examination of the results of chemical analyses of samples of water 
collected from the well from time to time since the works were first con
structed shows that while the water is at present of excellent quality, it 
has shown a slight tendency to deteriorate in recent years.

In view of all the circumstances, the Board is of the opinion that it is 
important to reduce the pollution on the water-shed as much as practicable, 
and the removal of the piggeries is an important step in this direction. 
The board of health of Needham appears to have power to cause the re
moval of any nuisances of this sort existing upon the water-shed.

W hitman. An application was received from the board of health 
of Whitman, Feb. 4, 1897, for the advice of the State Board of 
Health relative to the best mode of protecting the purity o f the water 
supply of the town from pollution by the drainage of certain houses 
and stables in the town. The Board replied to this application as 
follows : —

M akch  30, 1897.

The State Board of Health received from you, on Feb. 4 , 1897, an 
application for advice with reference to protecting the purity of the water 
supply of Whitman, in which you state that the supply is polluted by sink 
waste and the contents of stable basements.

The source of water supply of the town of Whitman is a filter gallery on 
the easterly side of Hobart’s Pond, supplemented with water drawn directly 
from the pond.

It appears, from information furnished by you, that there is a drain run
ning from the vicinity of Temple Street in the village of Whitman to a small 
pond in the park, and thence to a brook flowing into Hobart’s Pond, which
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is designed to carry off the surface drainage from territory near the centre 
of the village, and that you believe that polluting matters are being dis
charged directly into this drain. If this is the case, it is within the power 
of your board to prevent the discharge of sewage into the drain, and the 
disposal of sewage in this way should be prevented. The method of pro
cedure in such cases is prescribed by statute. There would, however, still 
be danger that the water entering the drain might be polluted, especially 
as there are no sewers to remove the sewage from the region which the 
drain is designed to serve, and, in order to avoid all danger of the pol
lution of Hobart’s Pond by this drain, it would be best to divert it from its 
present outlet and discharge it into the stream below the outlet of the pond.

But if all danger of pollution of your water supply by this drain should 
be removed, other sources of pollution would still remain, some of which 
may be more serious than the one under consideration. From a general 
examination of the water-shed of Hobart’s Pond and the stream which feeds 
it, it appears that there are about 4,500 people living within the water
shed of the pond in the villages of North Abington, Abington and Whit
man, equivalent to a population of about 670 persons per square mile, and 
as none of these villages are provided with sewerage systems, though they 
have public water-supplies, much sewage necessarily finds its way directly 
or indirectly into the streams, and chemical analyses of samples of water 
collected at several points on the main stream above Hobart’s Pond show 
marked evidences of sewage contamination.

Under the circumstances, the Board is of the opinion that the water of 
Hobart’s Pond in its present state is unsafe for drinking, and would con
tinue to be so after diverting the water of the drain in Whitman away from 
the pond. Moreover, analyses of water of the filter gallery made by the 
Board from time to time for several years indicate that the water is derived 
largely by filtration through the ground from Hobart’s Pond; and the high 
color and large amount of organic matter and of iron found in the water at 
times indicate that a portion, and perhaps the greater portion, of the water 
entering the filter gallery comes so directly from the pond that it is not 
thoroughly purified in its passage through the ground, and the water of the 
filter gallery cannot be regarded as safe for drinking.

It is probable that the danger of the pollution of the pond could be con
siderably lessened by a careful and constant inspection of the water-shed, 
to prevent sewage entering any of the streams ; but the cost would be large, 
and it would be very difficult, even if sewers are constructed in the villages, 
to prevent all danger of the pollution of Hobart’s Pond from the population 
within its water-shed. It appears that measures have already been taken 
by the town to secure a water supply from another source, and the Board 
would advise that a new supply be introduced from some suitable source 
as soon as possible, and the use of your present polluted sources for 
domestic purposes be discontinued.
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REPORT OF LAWRENCE EXPERIMENT STATION.

The investigations at the station have been continued upon the 
same lines pursued since its establishment. The experiments already 
under way have been carried on, together with several new investi
gations, both in sewage and water purification, that have either been 
necessary in order to reply satisfactorily to many of the important 
questions referred to the Board, or because their investigation seemed 
worthy of time and study. A brief summary only of a portion of 
the work of the year is here given, but a full account will be pub
lished in the annual report of the Board for 1897.

Sew age  P urification .

Considerable has been said in the last two reports in regard to the 
purification of the refuse water or sewage from manufacturing indus
tries, and the investigations in this direction are still being carried 
on upon such waste liquors as have heretofore been described. The 
continuation of the experiments upon the liquors previously reported 
upon have added much additional and valuable data.

The sewage filters, which have been operated since the establish
ment of the station, have been continued, and studies and notes in 
regard to them tabulated for report and reference. Many samples 
of sand and soil from different towns and cities in the State which 
propose to establish sewage-disposal systems have been examined, and 
the various kinds of material experimented upon at the station have 
given us data to judge accurately of the efficiency of these proposed 
materials when in actual use in filter beds.

The facilities for investigation offered by the station have also 
been made useful in working upon some of the problems connected 
with the Neponset River and Green Harbor questions.

Tannery Sewage.

The studies of the purification of the sewage of Tannery No. 1, so 
called, have been continued throughout the year. In the place of 
the large sand filter previously reported upon, a coke strainer of 
equal area has been in operation. This strainer contains about 2
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feet in depth of coke, so arranged that fine coke breeze forms the 
upper portion of the strainer, and coarser coke the lower portion. 
It has been operated, receiving this sewage at the rate of 250,000 
gallons per acre daily, and the following table gives the average 
analysis of the applied sewage and effluent: —

[Parts per 100,000.]

A m m o n i a .

A LB U M IN O ID . Chlorine. Oxygen Fats.
Free.

Total. In
Solution.

Consumed.

Sewage, . . . . 4.90 5.50 3.52 342 74.40 22.66

Effluent, . . . . 1.96 .96 .65 300 11.60 3.84

The table shows that with a coke-strainer prepared as thus stated, 
receiving this strong tannery sewage at the high rate given, about 
85 per cent, of the crude organic matters represented by the albumi
noid ammonia, and about 83 per cent, of those represented by the 
oxygen consumed, have been removed. The strainer has clogged 
several times, necessitating the removal of sludge and coke from its 
surface; and, while no experiment upon a large scale has been made 
upon the burning of this deposit, considerable fat is contained in it, 
and a laboratory experiment shows that it could be disposed of read
ily in this way. The value of a strainer of this sort would be very 
great in treating the whole outflow from this plant; and, as the total 
volume of sewage of the tanneries seldom exceeds 40,000 gallons 
daily, a large strainer would not be necessary, even with the rate of 
straining employed; and it is reasonably certain that a much higher 
rate could be maintained with more attention given to the strainer, 
and a more frequent removal of the clogged coke. It will be noticed, 
however, that the resulting effluent of this strainer is fully as strong 
as ordinary city sewage ; but, as it contains only a small proportion 
o f its organic matters in suspension, it could be disposed of readily 
upon sand filters.

The small sand filter, put in operation at the beginning of 1895, is 
still receiving the supernatant sewage resulting from allowing the 
strong or entire tannery sewage to stand for sedimentation to take 
place. This filter receives the sewage at the rate o f 30,000 gallons 
per acre daily, and it has given a result for the year shown by the 
following table of analyses of applied sewage and effluent: —
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[Parts per 100,000.]

A m m o n ia . N it r o g e n  a s  —

A LB U M IN O ID . Chlorine.
Oxygen

Consumed. Fats.
Free.

Total. | QSolution.
Nitrates. Nitrites.

Sewage, 6.80 2.3000 1.7600 353 38.05 8.30

Effluent, 1.28 .1462 .1166 393 9.90 .0199 1.37 5 .5 3

The filter is still in good condition, notwithstanding the strength 
o f the applied sewage. It will be seen that the fatty matters in the 
sewage applied are great when compared with those in ordinary city 
sewage, but they do not seem to clog the filter. In fact, it can be 
said that the fats retained by the filter for a time are destroyed by 
the bacteria, as in the ordinary sewage filter, while much of the tatty 
matter seems to come through in the effluent. This seems to be 
characteristic of sewages from processes dealing in animal products. 
As shown in previous reports, certain kinds of the fats of the liquors 
from wool-scouring plants seem to pass readily through sand and 
coke filters without change, instead of remaining in and clogging the 
filters, or being destroyed by the action of the air and bacteria. It 
can also be said that organic matter in the effluent, determined in 
the form of albuminoid ammonia, does not seem to give the effluent 
the poorly purified appearance that the same amount would in the 
effluent from a filter receiving ordinary city sewage.

A third filter, receiving a mixture of this tannery sewage and 
Lawrence sewage in the proportion of one part of the former to three 
of the latter, has been continued in operation, and has generally 
given a well-purified effluent. It has become clogged several times, 
owing to the amount of sludge in the applied sewage, but only for 
short periods. The following table gives the average analysis of the 
sewage applied to, and the effluent from this filter: —

[Parts per 100,000.]

A m m o n i a . N it r o g e n  a s  —

F ree . A lb u m i
n o id .

Chlorine.
Nitrates. Nitrites.

Oxygen
Consumed.

S e w a g e , ........................................... 2 .2 2 0 0 122 - - 2 6 .0 0

E f f l u e n t , ........................................... .4700 .1100 119 2 .2 0 .0236 1 .3 6
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Wool Liquors.

The studies of the liquors from two wool-washing establishments 
seem to make certain that the only economical way of caring for or 
disposing of the dense liquor from the scouring process, depending 
almost entirely upon the use of soap, is either by evaporation or some 
form of chemical precipitation. Either method gives a heavy, abun
dant sludge, rich in fatty matters and potassium carbonate, probably 
worth nearly or quite the cost of their production in the form of 
sludge, and their separation from it. As stated in previous reports, 
this dense liquor forms but a small portion of the outflow of a wool- 
scouring plant, the principal portion being the waste liquor resulting 
from rinsing the wool after scouring.

A filter, receiving a mixture of ordinary sewage and the superna- 
tant wrool-scouring liquor, after the precipitation of the sludge and 
fats by means of calcium chloride, has been in operation during the 
year. The filter has produced an effluent containing high nitrates 
during the entire year, and is, on the whole, a clear liquor, but quite 
highly colored, and containing considerable organic matter in solu
tion. This is, apparently, a kind of matter which occurs in the wool 
liquor; and, while it does not remain in and clog a sand filter, still 
it is not acted upon by the air or bacteria in the filter, and hence 
comes through in the effluent. The analysis shows more organic 
matter in the effluent of this filter than there usually is in strong city 
sewage; but the effluent is clear, with little or no odor, and that not 
at all offensive, and when kept in bottles in the laboratory for a long 
period of time, it does not develop an odor. The following table 
gives the average analysis of the liquor applied to and the effluent 
from this filter : —

[Parts per 100,000.]

A m m o n i a .

Chlorine.

N i t r o g e n  a s  —

Oxygen
Consumed.Free. Albumi

noid. Nitrates. Nitrites.

Sewage.....................................................

Effluent.................................................... 1.17

2.81

.67

254

260 5.14 .0239

21.57

8.23

The liquor representing the entire waste flow from a wool-scouring 
plant has also been experimentally filtered during the past two years 
This liquor is mainly the rinse liquor, but the liquor from the wool-
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scouring process at this plant flows into the same drain pipes as the 
rinse liquor. The filter receiving this waste contains 4, feet in depth 
of sand, and when first put in operation its effluent was quite free from 
organic matter, but nitrification did not take place. When, however, 
a small proportion, about one-fifth, of city sewage was added to the 
applied liquor, nitrification became quickly established within the 
filter, and its effluent much improved. The rate of filtration during 
the first seven months of the year was 120,000 gallons per acre daily. 
Such good results were obtained at this rate, and the applied dose 
was disposed of so readily, that the rate has been doubled. The 
following table gives the average analysis of the applied liquor and 
effluent from this filter : —

[Parts per 100,000.]

a m m o n ia .

Chlorine.
N it r o g e n  a s  —

Oxygen
Consumed.Free. Albumi

noid. Nitrates. Nitrites.

S e w a g e , ...........................................

Effluent.....................................................

.5200

.0649

417

434 1 .7 5 .0262

2.48

.5 6

The waste liquor from the scouring process of a third mill has 
been examined for a few weeks at the end of the year. At this mill 
the strong scouring liquor runs into settling basins, in order to re
move from it such portions of the dirt as will settle out; and the 
remaining liquor is treated with acid, in order to cause a separation 
of the fat. After these processes have taken place, the average 
analysis of the resulting liquor is about as follows : —

[Parts per 100,000.]

Total
Solids.

Loss on 
Ignition.

A m m o n ia .

Chlorine. Oxygen
Consumed. Fats.S o l i d s '  j j  F re e . Albuminoid.

920 340 580 : 15.00
_ _ _ _ _ _ _ _ _ I I _ _ _ _ _ _ _ _ _

4.25 20.00 40.00 90

This liquor is, of course, acid, as a result of the fat-separating 
process, and, when applied to a sand filter at a moderate rate, comes 
through without much change except a straining out of the insoluble 
impurities. When neutralized with a cheap alkali, however, the in
dications are, from the few results so far obtained, that it can be 
purified by sand filtration or filtration through coke or cinders at a 
high rate.
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Waste Liquors from  P aper Mills.

The investigations in regard to the nature and purification of the 
waste liquor from paper mills have apparently shown that, on ac
count of the large volume of this waste liquor, and the carbonaceous, 
rather than nitrogenous, character of its contents, some system of 
removing the pollutions by sedimentation and straining, rather than 
filtration and nitrification, is the only practicable method of pro
cedure, at least in the cases examined. Consequently, strainers of 
coke and cinder have been operated during the year, at high rates, 
and have resulted in removing from the liquors a very large pro
portion of the total organic pollutions.

A  coke filter or strainer, receiving a mixture of the entire waste 
liquor from a certain paper mill, was in operation during the first 
six months of the year, at a rate approximating 850,000 gallons 
per acre daily; and during the past five months a cinder filter has 
been in operation, receiving the same kind of mixed liquor, at the 
rate of 575,000 gallons per acre daily. The average analysis of the 
liquor applied to and the effluents from these strainers is given in 
the following table : —

[Parts per 100,000.]

A m m o n i a .

A L B U M IN O ID . Chlorine. Oxygen
Consumed.F r e e .

Total. In
Solution.

S e w a g e , ................................................... .1131 .0575 1.05 3.13

Effluent from coke strainer, . .0102 .0410 - .95 .90

Effluent from cinder strainer, .0091 .0454 - 1.08 1.20

It will be seen from the table that the results obtained from the 
two filters are about equal; but it was possible to operate the coke 
strainer at a higher rate than the cinder strainer, the coke retaining 
its form better, and not crumbling and clogging the pores of the 
strainer. The mixed liquor applied to these strainers contains a 
very large proportion of the carbonaceous matters, shown by the 
oxygen consumed, in suspension. Probably one-half of these matters 
could be removed by a period of sedimentation, and the supernatant 
liquor could, of course, be applied to the strainers at a much greater 
rate 'n gallons per acre daily. The applied liquor has generally been 
highly colored, and this coloring matter has been quite completely 
removed by the filters.
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F i l t r a t i o n  o f  C i t y  S e w a g e .

The main sewage filters, in operation at the station and receiving 
Lawrence sewage, have done satisfactory work during the year. 
The average analysis of the sewage applied to these filters is given 
in the following table : —

[Parts per 100,000.]

A m m o n ia .

A LB U M IN O ID . Chlorine. Oxygen
Consumed. Bacteria.

Free.
Total. In

Solution.

Regular sewage, . 3.97 .83 .39 8.88 4.00 4,991,000

Average sewage, 4.33 .83 .43 9.66 4.00 -
Sewage for Filter No. 1, . 4.11 .83 - 7.46 3.71 -
Sewage for Filter N o. 6, . 4.12 .87 - 8 .0 0 4.00 -
Sewage for Filter No. 9 ,  . 4.20 .88 - 7.32 4.20 -

The average analysis of the effluents from the large filters, one 
two-hundredths of an acre in area, is given in the following table : —

[Parts per 100,000.]

Rate
of

Filtration.

Gallons 
per Acre 
Daily. Co
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r.

A m m o n ia .
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Filter No. 1 , 59,000 .26 .5120 .0637 8.69 2.85 .0112 .42 28,400

Filter N o. 2, 39,300 .10 .3639 .0233 8.81 3.12 .0078 .22 263

Filter No. 4, 19,300 .05 .0717 .0172 7.97 2.91 .0010 .12 55

Filter No. 5, 58,700 .29 .7771 .1207 9.25 2.85 .0255 .69 71,800

Filter N o. 6, 59,000 .27 .4102 .0582 8.38 2.95 .0392 .46 12,150

Filter No. 9, 58,900 .29 .6508 .0580 9.72 3.61 .0071 .47 11,660

Filter No. 10, 116,000 .21 .3640 .0478 7.90 3.17 .0266 .37 3,500

It will be seen from the first table that the sewage applied to the 
filters has been fully as strong as during 1896, and much stronger 
than the sewage formerly applied to the filters. It can be said also 
that it is much stronger than the average flow of sewage for twenty- 
four hours in the city sewer from which it is taken, it being taken 
during that portion of the twenty-four hours when the strength of 
the flow is at its maximum. Analyses show that it is also stronger
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than the sewage applied to any of the many filtration areas of the 
towns and cities in the State.

The sewage contains a large proportion of its total nitrogen in the 
form of free ammonia; and, as stated in previous reports, the pro
portion of insoluble sludge becomes less as the age of the sewage in
creases, thus making the disposal of sewage of a considerable age 
easier than its disposal when fresh, as there is less sludge to clog the 
pores of the filters. This fact is being taken advantage of in some 
places abroad by the use of a so-called septic tank; the sewage 
being held in this tank for a period, in order to allow those bacterial 
actions to take place without the presence of air, which result in quite 
completely breaking up the insoluble organic matters. This dis
integration of the sludge becomes quite complete within a short 
period of time. This fact has been recognized at the station for some 
years, and statements in regard to it have been published : and at the 
present time an experiment upon a small scale is under way, to find, 
if possible, how much actual benefit can be derived from this pre
liminary treatment of the sewage before filtration.

Aeration o f  Sewage Filters.
The forced filtration of sewage, by means of furnishing an abun

dant air supply in the pores of a filter, has been investigated for 
several years, with considerable success from a scientific point of 
view; but, as stated in the report of 1896, the cost of this process 
would seem to be too great, compared with the results obtained, to 
make it economical or feasible. Our experiments have also gone 
to show that, even with an abundant supply of air, there will event
ually be an accumulation of sludge within a filter operated at the 
high rates followed in these experiments, no matter how complete 
the aeration, owing to the fact that certain constituents of the sludge 
in the sewage applied require considerable time as well as air for 
their disintegration and oxidation.

An experiment during the year, with a filter which had been oper
ated in this way until its pores became so clogged that poor results 
were obtained, seems to make this clear: for this filter, after going 
out of operation, had drawn through it day after day and week after 
week a constant current of air, filling all its pores ; and analyses of 
the air taken from the interior of the filter showed that free oxygen 
was always present in excess, yet analyses of the filtering material 
showed that the organic matter stored upon it did not apparently
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change with any greater rapidity than it would have changed if the 
filter had simply been allowed to stand inoperative. When, however, 
after a period of aeration, river water was applied in small volumes 
to the filter, the organic matter was quickly nitrified and removed in 
the water.

Ashes and Cinders.
The use of ashes and cinders as materials for sewage filters began 

to be investigated at the station towards the end of 1896, and experi
ments with them have been continued during 1897. The immense 
production of this waste by cities and towns, and its little value for 
any purpose, together with its possible utilization in sewage puri
fication, in places where land of suitable character for the purpose 
cannot be obtained, make the investigation of considerable practical 
value. Four of these filters have been in operation, one containing 
the entire waste product from the combustion of hard coal, one con
taining the entire waste product from the combustion of soft coal, and 
the other two containing only the cinders from hard coal, — that is, 
the coarser portions freed from ashes.

Filter No. 80 contains 5 feet in depth of ashes, and has received 
sewage during the year at the rate of 97,000 gallons per acre daily. 
It has disposed of this sewage easily, giving a remarkably clear and 
satisfactory effluent.

Filter No. 81 contains 4 feet in depth of cinders, and has had 
sewage applied to it, during a large portion of the year, which has 
first been strained through a layer of coke at the rate of 1,000,000 
gallons per acre daily. This partially purified sewage has been 
applied to this filter at the rate of 881,000 gallons per acre daily. 
The method of operating the filter has been as follows : —

The outlet of the filter is closed in the morning, and the sewage is 
applied in small doses at one hour intervals until the pores of the 
filter are entirely filled, and the surface covered with sewage. It is 
then allowed to stand for two hours, after which the outlet is opened 
and the sewage allowed to flow slowly from the filter, taking a period 
of about ten hours for complete draining. The filter is then allowed 
to stand inoperative until the next morning.

Filter No. 82 contains 5 feet in depth of cinders, and is operated 
by the same method as that employed with Filter No. 81. The sewage 
applied to this filter, however, has not received any treatment before 
its application, and it goes to the surface of the filter in the following
manner: —
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Across the filter and about 18 inches above its surface an iron pipe 
is placed, with small orifices extending along its lower half. This 
pipe is parallel to the filter’s surface. The sewage is pumped to a 
tank elevated above the surface of the filter, to which the delivery 
pipe is attached, and when the gate upon the pipe is opened, the 
pressure of the sewage causes it to rush from the pipe with con
siderable force in a large number of broken streams; and, by means 
of this scattering and the spraying caused by the liquid striking the 
surface of the filter, considerable air is introduced into the sewage. 
Analyses at different times showed from 30 to 60 per cent, of dis
solved oxygen. The rate of filtration has been 533,000 gallons per 
acre daily.

Filter No. 95 contains 5 feet in depth of ashes and cinders from 
the combustion of soft coal. It has been recently put in operation 
at the rate of 100,000 gallons per acre daily. The average analyses 
of the effluents of these filters are given in the following table : —

[Parts per 100,000.]

These results with cinder filters and high rates of application of 
sewage are, on the whole, as good if not better than the results 
obtained from gravel filters Nos. 1513 and 16B, described in previous 
documents, and have been obtained without drawing air through the 
filter by means of aspirators, as in the case of the filters mentioned; 
hence it is, of course, a considerably more economical process of 
sewage purification. The results obtained from the filters containing 
a mixture of cinders and ashes have been fully equal to the results 
obtained from sand filters operated intermittently and at the same 
rates.
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Straining through Coke, follow ed by Filtration through Coke or
Sand.

The experiment upon the results obtained by passing sewage 
through a 6-inch layer of coke breeze has been continued. At a rate 
of 1,000,000 gallons per acre daily, 50 per cent, of the total organic 
matter of the regular sewage, determined as albuminoid ammonia, 
and 45 per cent, of that determined as oxygen consumed, have been 
removed. This partially purified sewage has then been applied to 
a sand filter at the rate of 275,000 gallons per acre daily, and to a 
coke filter at the rate of 300,000 gallons per acre daily, with the 
results for the year shown by the following table, giving the average 
analyses of the effluents : —

[Parts per 100,000.]

A m m o n i a . N i t r o g e n  a s  —
Oxygen

Consumed.Color.
Free. Albumi

noid.
Chlorine.

Nitrates. Nitrites.

Sand, . .21 .3506 .0326 9.91 3.01 .0010 .28

Coke, . .19 .2682 .0461 9.47 2.83 .0030 .2 6

W a t e r  F i l t r a t i o n .

In water filtration the following subjects have been investigated 
during the year : the continued efficiency of the experimental filters 
in removing bacteria from the Merrimack River water; the efficiency 
of similar filters in removing bacteria from water much more grossly 
polluted than Merrimack River water; the filtration of the effluent 
of the filters receiving this grossly polluted water; the removal of 
B. Prodigiosus by the filters; the efficiency of the experimental 
filters and the Lawrence city filter, in removing B. coli communis, 
the characteristic sewage bacteria, from the river water and from 
the more grossly polluted water applied to certain experimental 
filters ; the removal of iron from ground waters of the State in which 
it occurs in amounts that are objectionable ; and the efficiency of the 
Lawrence city filter and its results upon the health of the city.

Filtration o f  M errim ack Iiiver Water.

The principal filters receiving Merrimack River water during the 
year have been Nos. 3B, 7A and 8A. These filters were first put in 
operation during 1893, and the results obtained from them have been
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published in the reports of the Board. Filters Nos. 3B and 8A con
tain approximately 50 inches in depth of sand of an effective size of 
.23 millimeter, and filter No. 7A contained during most of the year 
approximately 20 inches in depth of sand of an effective size of .26 
millimeter, but during part of the year a much less depth.

The average chemical analysis of the water applied to these filters 
and the average chemical analysis of their effluents, together wdth 
their average rate of filtration in gallons per acre daily, are given in 
the following table : —

[Parts per 100,000.]

Rate
o f

Filtration.
Gallons 
per Acre 

Daily.

A m m o n i a .
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River, . . . . - Slight. 0.44 .0085 .0207 .21 .013 .0001 .43 1.4

Filter No. 3B, . 3,230,000 None. 0.34 .0010 .0102 .19 .032 .0000 .34 1.2

Filter No. 8A, . 4,239,000 None. 0.32 .0019 .0097 .19 .031 .0000 .32 1.2

Filter No. 7A, . 3,528,000 None. 0.35 .0 0 2 0 .0112 .18 .032 .0000 .34 1.2

The table shows that filters Nos. 3B and 7A, operating at approx
imately the same rate but containing different depths of sand, have 
given very nearly the same results from a chemical point of view. 
Filter No. 3B has been operated intermittently, —  that is, its surface 
is uncovered for a short period during each day; and Filter No. 7A 
has been operated continuously. The effluent of Filter No. 7A con 
tains slightly more albuminoid ammonia than the effluent of Filter 
No. 3B. Filter No. 8A, operating continuously at a rate greater by 
1,000,000 gallons than Filter No. 3B, has given an effluent fully 
equal, from a chemical point of view, to that of Filter No. 3B.

The average number of bacteria in the applied river water for the 
year has been 7,800 per cubic centimeter, the highest daily average 
occurring in October, 12,100, and the lowest in April, 3,800. The 
average number of bacteria per cubic centimeter in the effluent of 
Filter No. 3B has been 69 per cubic centimeter, giving an average 
bacterial efficiency for this filter of 99.11 per cent. The effluent of 
Filter No. 7A has contained, on an average, 150 bacteria per cubic 
centimeter, giving an average bacterial efficiency of the filter for 
the year of 98.10 per cent. ; while the effluent of Filter No. 8A has 
contained 40 bacteria per cubic centimeter, giving an average bac-
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terial efficiency of 99.48 per cent. During the period of the year 
from April to December the average efficiency of the filters was 
about equal, but during the three months of January, February and 
March the efficiency of Filter No. 8A was much greater than that of 
either o f the other filters, the highest average number of bacteria per 
cubic centimeter for any of these months in the effluent from Filter 
No. 8A being 66, while in the effluent from Filter No. 3B the high
est average number of bacteria for any month was 156 and in the 
effluent from Filter No. 7A the highest average number was 593, the 
depth of sand in this filter being about 6 inches at this time. These 
results show that the filter having the greatest depth of sand, together 
with the smallest disturbance of its surface, gave the best results for 
the year, particularly during the winter months.

The Effect upon Bacterial Efficiency, reckoned by Percentages, o f  
Increased Numbers o f  Bacteria in the A pplied  Water.

A study of the results obtained for the year from the three filters, 
a brief account of which has just been given, shows that, while the 
highest number of bacteria in the applied water occurred in October 
and the lowest number in April, being 12,100 per cubic centimeter 
and 3,800 per cubic centimeter respectively in these two months, yet 
with filters Nos. 3B and 8A, containing the same depth of sand, upon 
the whole rather better results were obtained during October than 
during April, showing that, with these filters and with the kinds of 
bacteria in the applied water, the increase in bacteria to the number 
shown by these figures had no effect upon decreasing the average 
percentage removal of bacteria from the applied water.

Two experiments made during the year, by which the number of 
bacteria in the applied water was greatly increased without increas
ing to an appreciable extent the organic matter in this water, have 
been made with filters Nos. 43 and 90. Filter No. 43 was first put 
in operation during 1893, and contained during 1896 approximately 
3 feet in depth of sand with an effective size of .26 millimeter. Up 
to the middle of August the water applied to this filter was of the 
same quality as applied to the filters just described, and contained, 
for the period up to this date, an average of 7,500 bacteria per cubic 
centimeter, the average rate ol filtration during the year being 
4,500,000 gallons per acre daily.

Beginning at this date, the canal water, before being applied to the 
filter, was allowed to stand in a tank, the sides of which were ex-
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posed, to their entire depth, to the sun’s rays and the general high 
temperature of the months of August and September. To this tank 
was also applied a species of bacillus known as B. Ramosus. The 
application of this species and its growth in this water, together 
with the growth of the bacteria already in the canal water, increased 
the number of bacteria to such an extent that, during the following 
six weeks, the average number per cubic centimeter in the water ap
plied to Filter No. 43 was 74,700, or nearly ten times as many as 
during the previous period. During the period up to this increase 
in numbers the average number of bacteria in the effluent of this 
filter was 85 per cubic centimeter, giving an average bacterial effi
ciency of 98.88. During the period of application of increased 
numbers of bacteria the number of bacteria in the effluent averaged 
224 per cubic centimeter, — a number three times as great as pre
viously found in the effluent; but, owing to the increased numbers 
in the applied water, the average bacterial efficiency of the filter for 
this last period was 99.70 per cent.

During September of the present year a filter containing 2J- feet 
in depth of sand with an effective size of .23 millimeter was put in 
operation, filtering canal water at the rate of 3,500,000 gallons per 
acre daily. This filter, after the end of the period of biological con
struction, gave an effluent containing, on an average, 200 bacteria 
per cubic centimeter, as compared with 9,100 in the applied water 
during the period of operation, showing a bacterial efficiency of 
98 percent. During October a very small volume of sewage was 
added to the applied water, enough, however, to increase the average 
number o f bacteria in this water to 26,300 per cubic centimeter. Of 
course with this sewage was added a certain small amount of organic 
matter, and hence, undoubtedly, a more efficient deposit of organic 
matter gathered in the upper few inches of the sand of the filter. 
During the period of application of this water the average number 
of bacteria in the effluent was 94 per cubic centimeter, showing an 
average bacterial efficiency of the filter of 99.65 per cent. These re
sults from filters Nos. 43 and 90 show that while in the first case the 
average number of bacteria in the effluent increased nearly three-fold 
after the increase of numbers in the applied water, still, the bacterial 
efficiency, calculated from percentage of removal, was greater during 
the latter period. With filter No. 90 the average number of bacteria 
in the effluent decreased with the increase of numbers in the applied 
water, owing, undoubtedly, to the greater efficiency caused by the 
organic matter in this applied water.
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Filtration through Ashes.
In the portion of this report dealing with the purification of 

sewage, mention is made of the use of ashes and cinders for filtra
tion. Beginning in June, a filter containing 4  ̂ feet in depth of 
ashes from the combustion of hard coal was put in operation, filtering 
the river water at the average rate of 4,206,000 gallons per acre 
daily. Operating at this rate, the filter has given an eflhient as pure, 
from a chemical point of view, as the effluents from the sand filters; 
but it has increased the hardness of the applied water. The average 
number of bacteria in the effluent of this filter during the four months 
of its operation was 262 per cubic centimeter, showing a bacterial 
efficiency of 97.15 per cent. During this period the filter was 
operated without any removal of organic matter from its surface.

Filtration o f  B adly Polluted Water.
Filters Nos. 68 and 69, started during 1896, have been continued 

in operation throughout the year. These filters have applied to them 
river water, to which sewage has been added to such an extent as to 
give it the character shown by the following table, giving the aver
age chemical analysis of the applied water and effluents of the two 
filters: —

[Parts per 100,000.]
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Applied water, . - Decided. 0.45 .1518 .04*2 .45 .029 .0014 .49

Effluent Filter 68, 1,175,000 V . slight. 0.37 .1056 .0193 .49 .033 .0001 .34

Effluent Filter 69, 1,282,000 None. 0.30 .0043 .0105 .48 .123 .0000 .29

Filter No. 68 was operated during the first seven months of the 
year continuously, and during the remainder of the year intermit
tently, while Filter No. 69 has been operated intermittently during 
the year. The average number o f bacteria in the applied water for 
the year has been 172,600 per cubic centimeter; in the effluent of 
Filter No. 68, 6,393 per cubic centimeter, showing an average bac
terial efficiency of 96.29 per cent.; and in Filter No. 69, 651 per cubic 
centimeter, showing an average bacterial efficiency of 99.62 per cent.
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Daily determinations of the amount of dissolved oxygen present in 
the applied water were made, and, during a large part o f the year, 
about one-half of the amount necessary for saturation of the water 
was found to remain even in this polluted water. Occasionally, how
ever, only 5 or 10 per cent, of the amount necessary for saturation 
was found. Receiving this water at the rates given in the table, the 
intermittent filter has been much the most efficient in removing both 
organic impurities and bacteria.

During the entire year the joint efliuent of these two filters has 
been applied to a third filter, containing 4 feet in depth of sand of 
an effective size of .23 millimeter. This filter has been operated at 
a rate of 4,000,000 gallons per aci’e daily, and the average chemical 
analysis of its effluent has been as follows : —

Effluent o f Filter No. 79. 
[Parts per 100,000.]

Color.
A m m o n ia .

Chlorine. |
N it r o g e n  a s  —

Oxygen
Consumed.Free. Albuminoid. Nitrates. Nitrites.

0.29 .0024 .0109 .47
1

.117 .0001 .30

The effluent of this filter has always contained from 30 to 100 per 
cent, of the oxygen necessary for the saturation of water, and the 
bacteria in the effluent have averaged 339 per cubic centimeter. 
Attempts have been made to improve the bacterial efficiency of the 
filter by decreasing the rate from time to time, but without much 
success, owing undoubtedly to the fact that the applied water, having 
previously passed through sand filters, did not contain sufficient 
organic matter to coat the grains of sand in the filter with the gelat
inous film so necessary in good bacterial purification. When, how
ever, the effluents of filters Nos. 68 and 69 were applied to Filter 
No. 90, which had been in operation, receiving canal water and 
giving good results by reason of the gelatinous coating on the sand 
grains, an increased removal of the bacteria immediately began, the 
effluent of this filter containing less than 100 bacteria per cubic cen
timeter.
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L a w r e n c e  C i t y  F i l t e r .

During the winter of 1896-97 daily bacterial analyses were made 
o f the Lawrence city water, collected from different parts of the sys
tem. The results up to May 1 were presented in the annual report 
o f the Board for 1896. From June 1 to September 22 the analyses 
from the several points were made weekly, with the results given in 
the table beyond. Beginning on October 30, daily bacterial analyses 
of the water collected from several different points on the system 
were begun, and will be continued throughout the winter of 1897- 
98. In addition to determining the numbers of bacteria per cubic 
centimeter in the effluent of the filter, determinations of the presence 
or absence of B. coli communis, the characteristic organism of sew
age, have been made in about 400 samples, collected at the pumping 
station just as the water was pumped from the filter to the reservoir. 
This germ is always present in large numbers in the river water. 
On only six occasions, however, has its presence been detected in the 
filter effluent, and on several of the days of its detection the cause 
for its presence was apparent, either on account of deep scraping of 
the filter upon that day, or because waste water from pumping tests 
was being allowed to run to waste and back over the floor of the 
pumping station into the filter well. The filter was first put into 
operation Sept. 20, 1893, and its effect upon the typhoid-fever death 
rate of the city for the following years is shown by the table on 
page 8.

Bacteria per Cubic Centimeter in River and Filtered Water.

WEEK ENDING.
Merrimack

River
Water.

F il t e r e d  W a t e r  f r o m  —

City
Filter.

Reser
voir

Outlet.

Tap at 
City 
Hall.

Tap at 
Experi

ment 
Station.

May 8, 5,000 36 52 42 42

May 15, 5,600 35 25 43 34

May 22 , 3,200 40 68 29 25

May 29 , 4,700 28 86 189 83

June 5, 4,300 31 85 115 65

June 12, 7,100 *114 85 57 51

June 1 9 ,
—

3,800 40 95 50 50

* Tests on Barr high-pressure pump; water taken from low-service pump, which was run at full 
speed, fed into Barr pump, and run thence on floor of pumping station back Into pump well.
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Bacteria per Cubic Centimeter in River and Filtered Water — Concluded.

WEEK ENDING.
Merrimack

River
Water.

Fn

City
Filter.

t e r e i ) W a t e r  f r o m  —

1 ’cFtf
Outlet. Hail. Station.

June 26, 3,400 43 *105 102 45

July 3, 6,300 110 376 428 161

July 10, 6,000 88 352 356 148

July '17, 8,800 |210 616 372 172

July 24, 4,800 6S 265 100 75

July 31, 5,300 35 440 265 66

Aug. 7, 6,400 34 47 60 32

Aug. 14, 4,600 22 83 75 48

Aug. 21, 2,800 9 119 89 47

Aug. 28, 29,000 J229 143 108 45

Sept. 4, 11,700 82 86 73 67

Sept. 11, 67,000 58 104 40 69

Sept. 18, 8,300 §178 152 100 74

Sept. 25, 22,300 75 102 103 71

Oct. 2, 13,500 37 74 105 39

Oct. 9, 9,500 35 39 37 26

Oct. 16, 10,500 12 41 86 67

Oct. 23, 22,400 14 110 100 97

Oct. 30, 10,300 69 84 65 74

Nov. 6, 8,100 22 38 50 82

Nov. 13, 6,800 32 45 55 40

Nov. 20, 6,300 30 44 37 44

Nov. 27, 6,000 21 24 37 «

* Masses of algae noted, floating in reservoir, and shortly after this B. Ramosus became common in 
samples from reservoir, city hall aud laboratory tap. 

t July 15-16, high water in river; after subsiding, all of filter was scraped in one day. 
t Bacteria in river, very high numbers; also a large portion of filter scraped, forked and sanded 

shortly before.
§ Sample collected at 12 midnight and allowed to stand in engine room till 9 next morning.
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E e m o v a l  o f  I r o n .

Investigations in regard to the removal of iron from various water 
supplies of the State in which it occurs in objectionable amounts 
were begun in 1896, and have been continued throughout 1897. 
The experiments have shown that the iron in these waters is present 
in different forms, caused by varying conditions which the water 
meets in its passage through the ground, and varying amounts of 
organic matter and gases, especially carbonic acid and carburetted 
hydrogen found in these waters. Eemoval of the iron by means of 
aeration and sand filtration, by filtration through coke, and by a 
process similar to the Anderson process, where the water is brought 
into contact with metallic iron before sand filtration, have been 
studied.

At water supply No. 1 two coke filters were operated during the 
first half of the year, — one filter taking the water just as it was 
pumped from the ground, and the other after it had passed through 
the stand-pipe and delivery pipes of the system. Both of these filters 
were successful for a considerable period of time in removing nearly 
all of the iron from the water, the filter receiving the water just as it 
was pumped removing the largest percentage of iron and giving the 
best-appearing effluent. Both filters, however, increased the hard
ness of the water to a considerable and perhaps objectionable degree.

This water contained, during the first half of the period of experi
mentation, about .5000 parts of iron per 100,000 parts; but this 
amount increased rapidly during the second half of the period, until 
the amount present approximated 1.0000 part per 100,000 parts. 
The gases in solution in the water also increased with this increase 
in iron, and the coke filters proved unable, at economical rates, to 
continue to produce satisfactory results. Aeration of this water 
before filtration did not aid the filters in removing the iron; and 
observations made, tended to prove that the removal of the car
bonic acid by this aeration was detrimental to efficient coke filtra
tion. The reason for this is that this carbonic acid, by attacking the 
metallic iron in the coke, causes the formation of ferrous carbonate, 
and initiates the actions by which the iron is precipitated. The 
rates of operation of the two filters varied from 500,000 to 1,000,000 
gallons per acre daily.

Later in the year an experiment was started, by which the water 
was first brought into contact with metallic iron, and afterwards
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filtered through sand. Up to the present time, as shown by the 
result of numerous analyses of the applied water and effluent, taken 
at different dates, the iron in the applied water has averaged .8680 
parts per 100,000, and in the effluent .0500 parts per 100,000. The 
hardness of the applied water has averaged 1.87, and of the effluent 
2.31. The average rate of operation of the filters has been 14,500,000 
gallons per acre daily.

Experiments with water from a second water supply of the State, 
containing on an average from .25 to .50 parts per 100,000 of iron, 
have been made with both coke and iron, followed by sand filtration, 
with equally good results, removing the iron quite completely and 
increasing the hardness of the water no more than in the case cited 
above.

A  third water supply of the State, which contains iron, has been 
investigated. During the period of investigation the average amount 
of iron present in the water was .30 parts per 100,000. This water 
also contained large amounts of carbonic acid and carburetted 
hydrogen in solution in it, and an entire absence of free dissolved 
oxygen. The iron remains in solution in the water for a long period 
of time, even after efficient aeration. It was found, however, that 
with this water, sand filtration, at a very high rate after the pre
liminary aeration, caused a very satisfactory removal of the iron. 
A  sand filter was operated for several months, receiving this water at 
rates varying from 10,000,000 to 40,000,000 gallons per acre daily, 
and the average amount of iron in the effluent was less than .03 parts.
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S t a t i s t i c a l  T a b l e  f o r  t h e  Y e a r  1897.
Applications for advice from cities, towns and others : —-

Relating to water supply, .    32
Relating to sewerage and d ra in a g e ,................................................  24
Relating to pollution of streams,........................................................  3

Total,................................................................................   59

Number of samples of water examined chemically and microscopically
at the Laboratory, Room 502, State H o u s e , .............................................. 3,229

Number of samples of sewage and effluent from sewage purification works
examined chemically at the Laboratory, Room 502, State House, . . 274

Number of samples of sewage and water examined chemically and bac-
terially at the Lawrence Experiment Station,...............................................2,792

Number of samples of sand examined chemically and bacterially at the
Lawrence Experiment S t a t i o n , ................................................................. 340

Number of samples of sand examined mechanically at the Lawrence
Experiment S t a t i o n , ..................................................................................117

Additional samples examined bacterially at the Lawrence Experiment
S ta t io n ,....................................................................................................... 7,200

Total number of samples e x a m in e d , ........................................13,952

Force employed at central office: —
Chief e n g in e e r ,........................................................................................1
Assistant e n g in e e r s ,................................................................................4
Stenographers and c le r k s , ........................................................................2

-— 7

At Laboratory, Room 502, State House : —
C h e m i s t , ................................................................................................ 1
Assistant Chemists, ................................................................................ 4
Biologist, .................................................................................................1

—  6
At Lawrence Experiment Station : —•

C h e m is ts , ........................................................................   2
Bacteriologists,........................................................................................2
Other assistants and l a b o r e r s , ................................................ . 4

—  8

Total ordinary force,......................................................................... 21
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F i n a n c i a l  S t a t e m e n t .

A p p r o p r ia t io n .
For carrying out the provisions of the act to protect the purity of inland 

waters, and to require consultation with the State Board of Health 
regarding the establishment of systems of water supply, drainage 
and s e w e r a g e , .................................................................................$30,000

E x p e n d it u r e s .
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Total-

Salaries, including wages of laborers at Lawrence 
Experiment Station.

$10,478 06 $6,849 15 $6,059 17 $23,386 38

Apparatus and m a te r ia ls ,........................................... 944 18 900 63 1,054 89 2,899 70

Rent of Lawrence Experiment Station, - - 150 00 150 00
Travelling expenses.......................................................... 702 85 578 02 92 11 1,372 98
Express charges................................................................ 250 00 464 02 140 89 854 91
Freight and t e a m in g ,................................................... 29 29 - 16 34 45 63

Use o f tools and office, Lawrence Experiment Station, - - 207 16 207 16
Books, stationery and drawing materials, . 242 38 233 33 52 65 528 36
Maps and blue p r in t s ,................................................... 68 87 68 88 - 137 75
Postage s t a m p s , ............................................................ 16 31 30 00 1 50 47 81
P r i n t i n g , .................................................................... 148 00 200 79 - 348 79

Messengers, telegrams and telephone messages, 4 14 4 10 12 20 20 44

Total............................................................................. $12,884 08 $9,328 92 $7,786 91 $29,999 91

The first three columns of the preceding table, showing the sub
divisions of the expenses under the three principal heads into which 
the work under this act is divided, are necessarily only approximate.

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 follows: —

1880, . 8 1893, . 51
1887, * . 22 1894, . 53
1888, . 28 1895, . 52
1889, . 88 1896, . . 65
1890, . 23 1897, . . 59
1891, . 53 —

1892, . . 56 Total, . 508
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R e c o m m e n d a t io n s  .

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

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, 
the Board estimates that the sum of $30,000 will be required.

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

State Board of Health.
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