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WATER SUPPLY AND SEWERAGE.

[R ep ort req u ired  b y  the p rov is ion s  o f  ch a p ter  37 5  o f  the A cts  o f  1888, 
en titled  “  A n  A c t  to  p r o te c t  the p u rity  o f  in land  w aters , and to  require 
co n su lta tio n  w ith  th e State B oard  o f  H ealth  regard ing1 the establishm ent 
o f  system s o f  w a ter  sup p ly , d ra in age  and  se w e ra g e .” ]

The following report contains a summary o f that part o f the work 
o f the State Board o f Health during the year 1898 carried on under 
the provisions o f chapter 375 o f the Acts o f 1888, including 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 o f water supply, drainage and sewerage, and a brief 
statement o f the work done at Lawrence, and o f the work done in 
the laboratory at the State House in connection with the examina
tions o f water supplies and rivers.

The number o f applications for advice from cities, towns, cor
porations, firms and individuals, as to water and ice supplies, 
sewerage and drainage systems and the prevention o f the pollution 
o f streams, under the authority o f this act, has been greater than 
that o f any previous year.

I ce S upplies.
During the year 1898 several applications for advice with refer

ence to sources o f ice supply were received and considered by the 
Board. In some cases the applications were from corporations and 
private individuals, but several wTere from town authorities who 
desired advice as to the cutting o f ice from ponds or reservoirs 
used to supply a city or town with water. Some o f the sources of 
ice supply which have come to the attention o f the Board have been 
found to be polluted in such a manner and to such a degree that 
there was serious danger in the use o f the ice for domestic purposes. 
It sometimes happens that the most desirable source o f ice supply 
in the vicinity o f a city or town is a pond or reservoir used as a 
source of public water supply. There may be in some cases no 
insuperable objection to the use of such sources as sources o f ice 
supply, provided suitable precautions are taken to prevent the con
tamination of the water, by preventing the location o f buildings
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upon the water-shed o f the pond or reservoir, and by such thorough 
inspection as shall prevent the pollution o f the water by those en
gaged in cutting or handling the ic e ; but in general it is desirable 
to avoid the cutting o f ice, which involves the presence o f consider
able numbers o f men and animals, upon ponds and reservoirs which 
are used as sources o f domestic water supply. Some streams and 
ponds, the waters o f which may be unsafe to use for drinking, may 
be safely used for ice supplies, if the first inch o f ice that forms and 
all o f the ice that forms above the first inch, whether from snow or 
rain or flooding, be removed, and only the clear ice, which forms 
under the first inch that freezes, be retained for use.

L ead P oisoning.
The investigations as to lead poisoning by the use o f water drawn 

through lead service pipes have been continued, and investigations 
have been made in several additional towns where considerable 
numbers o f such pipes are in use.

A ction of W ater  on P ipes of L ead and O ther  M etals .
Further investigations have been made to obtain information as 

to the action o f various waters upon service pipes o f lead and other 
metals, and for this purpose many samples o f water have been col
lected for analysis from various water supplies in the State.

Many laboratory tests have also been made, to determine the 
cause of the action o f various waters upon lead and other metals, 
and a large amount o f information with regard to this matter has 
been obtained by these tests. The investigations have shown that 
lead and other metals are attacked by certain waters containing car
bonic acid or air, and that a water containing both carbonic acid and 
air, or, in some cases, either o f these bodies, may, in passing through 
a service pipe, dissolve large quantities o f metal from the pipe, 
especially if allowed to stand in the pipe for a few hours.

It appears that these conditions are sometimes found naturally 
in water; and, where sources o f water supply contain carbonic 
acid or air, there may be very great danger in the use o f lead pipe 
for conveying the water. In two or three water supplies in the 
State, where, however, the pipes are of iron and little or no lead 
pipe is in use, the water has been found to contain carbonic acid 
and air in considerable quantities, and these waters appear to attack 
the iron pipes through which they pass, in some cases taking up so
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much iron from the pipes as to seriously injure the quality of the 
water.

The investigation has already shown some o f the causes of the 
danger in the use o f lead for service pipes in some o f our public 
water supplies ; but it has not yet been carried far enough to make 
it possible to tell definitely all the conditions under which water 
may attack the metal o f water pipes, or to tell whether a water 
which does not take up metal from pipes at one time may not attack 
them at another time.

I ron in G round W aters.
The presence o f an excessive quantity o f iron in some of the 

public water supplies o f the State, which are drawn from wells or 
filter-galleries, is often a source o f great annoyance to consumers of 
the water. It has been found that some o f the ground waters in 
which iron is present in excessive quantities can be successfully 
treated by aeration and subsequent filtration through sand at a 
rapid rate, and practically all o f the iron removed. This was the 
case at Watertown, and has been found to be the case at Marble
head, where one o f the wells used as a source o f water supply 
contains such an excessive quantity o f iron as to make it highly 
objectionable for many domestic uses; and experiments with this 
water have shown that by aeration and subsequent filtration, with
out the use o f any chemical, at a rate o f about 10,000,000 gallons 
per acre daily, the iron can be removed and a clear and colorless 
water obtained, which is free from taste or odor and is otherwise of 
good quality.

A t Provincetown, where apparently all ground waters contain an 
excessive quantity o f iron, combined, however, in this case with 
organic matter in such a way as to make it very difficult to remove, 
investigations were carried on during the earlier portion o f the year 
for the purification o f the town water supply. Later in the year a 
change was made by the town in the source o f supply, and water 
was taken from an excavation in the sand, instead o f from tubular 
wells, as formerly. The water o f this excavation, or basin, during 
the first few months of its use contained a comparatively small 
quantity o f iron ; but the quantity increased rapidly during the 
year, so that at the end o f the year the quality o f the water was 
nearly the same as that of the tubular wells at the time their use 
was discontinued.
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W ater Supplies .
During the year 1898 public water supplies were introduced in 

the towns o f North Andover and Billerica, and works are now nearly 
completed in the town of Huntington ; important additions have also 
been made to the sources of supply in other towns. A t the end o f 
1898 all o f the 32 cities in the Commonwealth, and 130 out o f a 
total o f 321 towns, were provided with public water supplies. The 
total population o f the communities in this State having a public 
water supply at the present time is 2,257,663, or 90.3 per cent, 
of the total population o f the State; while the population o f the 
communities not provided with a public water supply is 242,520, or 
9.7 per cent, o f the total population, by the census of 1895. There 
are now but 2 towns which, by the census o f 1895, have a popula
tion exceeding 3,500, which are not provided with a‘ public water 
supply: Blackstone, with a population o f 6,039; and Barnstable, 
with a population o f 4,055.

W orks for supplying the metropolitan water supply district with 
water from the Nashua Elver, in connection with a portion of the 
Sudbury Eiver and Lake Cochituate, have been so far completed 
that several o f the municipalities in the district have been supplied 
wholly or in part from these sources during the past year. The con
duit and open channel from the Nashua Eiver to the Sudbury reser
voir were completed early in the year, thus making the water of. the 
Nashua Eiver available to that portion o f the city o f Boston which 
was formerly supplied from the Sudbury and Cochituate works alone. 
Connections were also made between Chestnut Hill distributing res
ervoir, of the Sudbury and Cochituate works, and Spot Pond, in 
Stoneham. At the end o f 1898 the cities o f Boston, Chelsea, Som
erville, Everett, Malden and Quincy, and the towns o f Belmont, Mel
rose and Watertown were supplied wholly by the metropolitan works ; 
while the city o f Medford and the towns o f Eevere and Winthrop 
were supplied in part from these works. Mystic Lake, water from 
which was formerly supplied to Chelsea, Somerville, Everett and a 
part o f Boston, has been abandoned as a source o f water supply. 
The water supplied to the city o f Boston since the introduction of 
water from the Nashua Eiver has been o f considerably better quality 
than previously; and the average color o f the water, as drawn from 
a tap at the State House, was reduced from 0.65 in 1897 to 0.41 in 
1898.
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F low  of Streams.
The flow of streams for the year 1898, as indicated by the records 

of the Sudbury River, was very much in excess o f the normal for 
twenty-four years, and was exceeded in only one year during that 
time. The flow was less than normal during the months o f March 
and April, but was considerably in excess o f the normal during each 
of the remaining months. The flow o f the river during the driest 
six months o f the year has only been exceeded in those months in 
two o f the twenty-four years during which the flow o f the Sudbury 
River has been measured. The effect o f the high flow of the streams 
and the excessive rainfall has been to prevent difficulties which might 
otherwise have been experienced by some o f the cities and towns of 
the State from a shortage o f water.

Sew age- disposal Systems.
Systems o f sewerage and sewage disposal were constructed during 

the year in the towns of Andover and Longmeadow and at three of 
the large public institutions of the State. W orks for the disposal 
of the sewage of Concord and Clinton were also begun during the 
year. At the present time there are 14 cities and towns, having an 
aggregate population o f 112,667, in which the purification o f sew
age is effected by filtration through beds o f sand and gravel.

The demand for sewerage facilities has increased rapidly in recent 
years, and, in connection with the advice to cities and towms with 
reference to the disposal of sewage, it is o f much importance to have 
definite information as to the quantity o f sewage which may be dis
charged from the sewers o f a city or town. In order to obtain such 
information, careful measurements have been made from time to time 
during the year o f the quantity o f sewage flowing upon many of the 
filtration areas in the State; and at the same time samples o f the 
sewage and effluent were collected, to learn approximately the aver
age character o f the sewage discharged upon these areas, and the 
degree o f purification effected. This information, which will be 
presented in detail in a later report, will be o f much value to the 
authorities o f cities and towns in the design and operation o f sewage- 
filtration areas.

P ollution of Streams.
Examinations o f the condition o f the streams o f the State have 

been continued as heretofore. On account o f the excessive rainfall
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in the summer season in the past two years and the abnormally high 
flow o f the streams for that season, the dilution o f sewage discharged 
into streams has been much greater than would be the case in ordinary 
seasons and very much greater than in dry seasons. Nevertheless, 
the attention o f the Board has been called in several cases to the 
pollution of streams by sewage, and its advice and assistance has 
been sought as to the best remedy therefor.

Chemical and M icroscopical A nalyses.
The regular periodical examinations o f the water o f the various 

water supplies, rivers and other inland waters in the State have been 
continued throughout the year, and many samples from proposed 
new sources o f supply have also been analyzed. Samples o f sew
age and effluent from many of the sewage-disposal systems in the 
State have also been analyzed, to learn the results o f the operation 
of those works.

The continuation of the investigation of the solvent action of 
waters upon the pipes through which water is conveyed has made 
necessary the analysis of many samples o f water which has passed 
through or stood in pipes o f various metals for different periods of 
time.

The following is a classified list o f the waters which have been 
examined chemically at the laboratory in the State House during the 
year. The number o f samples examined at the Lawrence Experi
ment Station may be found in a subsequent table.

T a b l e  No. 1.
From existing water supplies: —

From natural p o n d s , ............................................................................ 377
From storage reservoirs and their i n l e t s , ............................................ 995
From ground-water s u p p l i e s , ............................................................ 524
From distributing reservoirs, . . . . . . . .  67
From s t r e a m s , .....................................................................................185
From miscellaneous sources,...................................................................... 58
Special investigations of water supplies affected by tastes, odors, etc.,. 74

Total from existing water s u p p l i e s , ...........................................  2,280
In connection with investigations of new sources of water supply, . . 233
With reference to the pollution of streams,...................................................... 288
With reference to sewage p u r i f i c a t io n , ...................................................... 657
In connection with examinations of the effect of water on pipes, . . 452
M isce lla n eou s ,................................................................................................174

T o t a l , .....................................................................................................4,084
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Nearly all of the samples which have been examined chemically, 
with the exception o f the samples o f sewage and the samples 
analyzed in connection with examinations o f the effect o f water on 
pipes, have also been examined microscopically.

P urification  of Sewage and W a ter .
Investigations as to the purification o f sewage and water at the 

Lawrence Experiment Station have been continued, and special 
attention has been given to the problem o f purifying sewage at 
more rapid rates, in order to saye expense in the construction and 
operation o f sewage disposal works. A  summary o f these investi
gations, together with the investigations as to the purification of 
manufacturing refuse, will be found in a subsequent portion of this 
report.

L awrence W ater  F il t e r .
The Lawrence water filter has continued in operation as in pre

vious years, with satisfactory results. Early in the year application 
was made to the Board for advice with reference to increasing the 
capacity o f the filter, and the advice o f the Board will be found in 
a subsequent portion o f this report.

A  further decrease in the number o f deaths from typhoid fever 
occurred during the year. The death rate from this cause for the 
last ten years is given in the following table : —

T a b l e  No. 2.
Deaths from Typhoid Fever in Lawrence, 1888-98.

Y e a r s .

Total
Number

of
Deaths.

Deaths 
per 10,000 

of
Population.

P e r s o n s  w h o
B E E N  E X P O S

By
drinking 

Canal Water.

A R E  KN O W N  TO HAVE
e d  t o  I n f e c t i o n .

While living out of 
Town, just before 

falling sick 
in Lawrence.

1 8 8 8 , ................................ 48 11.36 - -

1 8 8 9 , ................................. 55 1 2 . 6 6 - -
1 8 9 0 , ................................. 60 13.44 - -
1 8 9 1 , ................................. 55 11.94 - -
1 8 9 2 , ................................ 50 10.52 - -
1 8 9 3 , ................................ 39 7.96 - -
1 8 9 4 , ................................ 24 4.75 1 2 4
1895......................................... 16 3.07 9 2
1 8 9 6 , ................................ 10 1 . 8 6 2 4
1 8 9 7 , ................................. 9 1.62 - -

1 8 9 8 , ................................ 8 1.39 1 -
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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 o f 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 TOW NS.
Under the provisions of chapter 375 of the Acts of 1888, entitled 

“  An Act to protect the purity o f inland waters, and to require con
sultation with the State Board of Health regarding the establishment 
o f systems o f water supply, drainage and sewerage,” the Board is 
required

4 ‘ from time to time to consult with and advise the authorities of cities and 
towns, or with corporations, firms or individuals either already having or 
intending to introduce systems of water supply, drainage or sewerage, as 
to the most appropriate source of supply, the best practical method of 
assuring the purity thereof or of disposing of their drainage or sewage, 
having regard to the present and prospective needs and interests of other 
cities, towns, corporations, firms or individuals which may be affected 
thereby. It shall also from time to time consult with and advise persons 
or corporations engaged or intending to engage in any manufacturing or 
other business, drainage or sewage from which may tend to cause the pol
lution of any inland water, as to the best practicable method of preventing 
such pollution by the interception, disposal or purification of such drainage 
or sewage : jtrovided, 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 o£ 
water supply, drainage or sewerage shall be accompanied by a copy of the 
recommendation and advice of the said Board thereon.”

During the year 1898 the Board has given its advice to the follow
ing cities, towns, corporations and individuals who have applied for 
such advice under the provisions o f the general act o f 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 : Agawam (Mit- 
tineague), Arlington (the Robbins’ Spring Water Company), Bil
lerica (two replies), Cheshire, Cohasset, Enfield, Fairhaven, Groton, 
Harvard, Haverhill, the Gale Shoe Manufacturing Company o f Haver-
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Mil, the board of health o f Haverhill with reference to the Whittier 
wells, Hingham (two replies), Hudson, Huntington, Lawrence, 
Lenox, the Lyman School for Boys (in W estborough), Lynn, 
Marblehead, Medford, Natick, Needham, North Andovor (two re
plies), Northfield, Pepperell (two replies), Rowley, Sheffield, South 
Hadley, Wareham, W eston, West Springfield (four replies), Whit
man, Whitman (the Commonwealth Shoe and Leather Company), 
Wilmington.

Replies were made during the year relative to sewerage and sew
age disposal, in answer to applications from the following sources : 
Andover (two replies), Attleborough, Brockton Hospital Company, 
Concord, Danvers (trustees o f the Lunatic Hospital), Gloucester, 
Hatfield, Hingham, Holyoke, Lee, Leicester, Lexington, Long- 
meadow (two replies), Ludlow, Marlborough, the Metropolitan Sew
erage Commission, the Metropolitan Water Board (relative to the 
sewage disposal o f Clinton), Northampton, Southbridge, Springfield 
(two replies), Wakefield (two replies) and Wales.

Replies were also made to the authorities o f certain cities and 
towns, relative to the pollution o f ponds, streams and other bodies 
of water, as follows : Arlington, Falmouth, Middleborough, North- 
borough, Rhode Island (the State Board o f Health), Westborough, 
Winchester and Woburn.

Replies were also made to the authorities o f certain cities and 
towns relative to ice supplies, as follow s: Acton, North Adams 
(two replies), Holyoke, Lexington and Worcester.

The Board was requested to examine a certain proposed location 
for a public institution under the provisions of chapter 101 o f the 
Acts of 1886, section 4 ; and, while this subject is not embraced 
directly in the provisions o f chapter 375 o f the Acts o f 1888, ques
tions of water supply and sewerage are involved to such an extent 
that it is deemed proper to include the matter in this report.

W ater  Su pply .
The following is the substance o f the action o f the Board during 

the past year, in reply to applications for advice relative to water 
supply: —

A gawam (Mittineague). An application was received Sept. 30, 
1898, for the advice of the Board relative to the proposed water



12 W A TE R  SUPPLY AND SEW ERAGE. [Jan.

supply for a portion o f the village o f Mittineague in the town of 
Agawam. The Board replied to this application as follows : —

Nov. 4, 1898.

The State Board of Health received from you, on Sept. 30, 1898, an 
application for advice with reference to a proposed system of water sup
ply for a portion of the village of Mittineague in the town of Agawam, the 
source of supply mentioned being a spring near the southwesterly side of 
the village.

The Board has caused the locality to be examined by one of its engineers 
and has caused a sample of the water of the proposed source to be analyzed. 
The results of the analysis show that the water is soft, nearly colorless, and 
of good quality for the purposes of a domestic water supply, and the source 
is not exposed at the present time to danger of pollution by sewage.

With regard to the quantity of water which the proposed source will 
yield, the Board is unable with its present information to form a definite 
opinion, but it seems probable that it will be sufficient to supply the number 
of people which you state you propose to supply with water from this source.

It is important, in the opinion of the Board, that surface water be kept 
out of the spring or well in which the spring water is collected ; and, since 
a ground water such as this will deteriorate rapidly if exposed to light, it 
is important that the spring and any distributing reservoir or tank that may 
be used in connection with the works be covered so as to exclude the light.

The Board is of the opinion that the source is a suitable and appropriate 
one from which to take water to supply the domestic needs of the portion 
of Mittineague in which it is proposed to introduce the water.

A rlington (the Robbins’ Spring Water Company). An appli
cation was received Oct. 4, 1898, from the Robbins’ Spring Water 
Company for the advice of the Board relative to the best practicable 
method o f protecting the purity o f the springs belonging to the 
company. The Board replied to this application as follows : —

Nov. 4, 1898.

The State Board of Health received from you, on Oct. 4, 1898, an ap
plication for advice as to the best practicable method of protecting the 
purity of certain springs in Arlington, accompanied by a plan showing 
the location of the springs and their surroundings. You also state that 
the springs supply water to some twenty-five houses in Arlington, and that 
water from the springs is also sold from teams to families in Arlington, 
Cambridge and Boston. It appears that there are seven springs in all, but 
that the water in two of them is not supplied or sold for drinking.

The Board has caused the locality to be examined by one of its engineers, 
and samples of the water from the springs which are used to supply water
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for drinking and other domestic purposes to be analyzed. The results of 
these analyses show that the water of four of the springs was of good qual
ity at the time that the examination was made, though there was evidence 
that some of the water had at some time been polluted and subsequently 
thoroughly purified in its passage through the ground. The water of the 
remaining spring, numbered 4 on the plan, contained a small quantity of 
free ammonia, contained a larger quantity of chlorine and nitrates than was 
found in the water of any of the other springs, and the hardness also was 
somewhat greater. The poorer quality of the water from this spring may 
possibly have been partially due to the manner of collecting the sample, 
since there seems to be no good reason why the water should not be of as 
good quality as that of spring No. 5, which is located close by.

A portion of the area from which the water of the springs appears to be 
derived is controlled by your company, but other portions are not so con
trolled ; and there are already a few dwelling-houses within the apparent 
water-shed of the springs, and these lands are liable to be used for build
ing purposes before many years. The region appears to be building up 
rapidly; and, if the number of dwelling-houses in the region above the 
springs and from which their supply is derived increases, and sewage is 
disposed of by discharging it into or upon the ground, it is probable that 
the sewage would unfavorably affect the quality of the water of the springs, 
and possibly render it unsafe for drinking.

The town is provided with a sewerage system, however; and, if all sew
age is removed from houses in the territory in question by discharging it 
into the sewers, the danger of pollution of the springs would be greatly 
reduced, especially if the sewers are made tight, or are laid below the level 
of the ground water.

The best method of protecting the purity of the spring water would be 
for the company to acquire control of the land above the springs within the 
area from which the water of the springs is apparently derived, and prevent 
its occupation for building; and, if it is feasible to do so, the Board would 
advise that the control of the land be secured by the company, and that it 
be kept free from buildings.

It is important that the springs be kept covered, so as to exclude the 
light and to keep out such contamination as might be throwm into them, 
and surface water should also be carefully excluded.

B illerica . The water commissioners o f Billerica applied to the 
Board, Dec. 10, 1897, for its advice under the general act o f 1888, 
chapter 375, and the special act o f 1897, relating to a water supply 
for the town. The Board replied as follows : —

Ja n . 27, 1898.

The State Board of Health received from you, on Dec. 17, 1897, an 
application for the advice of the Board, under the authority of chapter 375
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of the Acts of 1888 and chapter 471 of the Acts of 1897, with reference to 
a proposed water supply for the town of Billerica, in which you state that 
it is proposed to obtain a supply of ground water from laud on the west 
side of the Concord River, known as the Hutchins Meadow, by means of a 
large well, supplemented when necessary by tubular wells, or by the use 
of tubular wells alone. You also submitted the results of your investiga
tions of this territory by means of tubular test wells, and the results of 
pumping tests made by connecting several wells with a steam pump, and 
pumping from them for a period of several days. During these tests sam
ples of the water drawn from the wells collected by you and by agents of 
the Board have been analyzed.

The first pumping test was begun on November 15 and continued until 
November 24, seven wells, numbered 11, 12, 13, 42, 49, 48 and 26, being 
connected with the pumps. During the whole of this test the water drawn 
appears to have had a strong odor of sulphuretted or carburetted hydrogen, 
which, however, disappeared very quickly when the water was exposed to 
the a ir; and the analyses showed the presence of iron in considerable 
quantity, a small amount of which precipitated out of the water on stand
ing. In view of this condition, and the probability that the quantity of 
iron would increase with continued pumping of such a quantity of water as 
would be necessary to supply the town of Billerica, the suggestion -was 
made that you continue your investigations, to determine whether it was 
feasible to obtain in this neighborhood water that was free from iron.

Subsequently, on December 3, a second test was begun by pumping 
from a group of seven wells, numbered 12 (a ), 22, 24, 25, 53, 34 and 52, 
situated at the southerly side of the meadow, a short distance south-west of 
those first connected with the pump. This test was continued from 
December 3 to December 11, water being pumped during this period at 
the rate of about 430,000 gallons in twenty-four hours. Analyses of 
samples of water collected at frequent intervals through this test showed 
that it was soft, free from odor, nearly colorless, and contained only an 
insignificant amount of iron, and that it was in other respects of excellent 
quality for the purposes of a public water supply.

The wells from which the last test was made were located as stated 
above, at the southerly side of the meadow; and, while some of them are 
not far distant from the wells used in the previous test, which were nearly 
all located in the meadow, the quantity of iron present showed no tendency 
to increase during the test. It is very desirable, however, in selecting the 
final location of the collecting works, to place them at as great a distance 
as is feasible from the places where the ground water is found to contain 
an excess of iron.

The daily quantity of water pumped during each of these tests was much 
in excess of the quantity that is likely to be needed for the supply of 
Billerica; but, while the tests have shown that water could be pumped
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freely from the ground in large quantities at this season of the year, when 
the ground is full of water, the yield is likely to be much smaller in the 
summer season, when the wTater in the river and in the ground in its 
vicinity is lower, and when water is being pumped constantly for the sup
ply of the town. Nevertheless, it is probable that a sufficient supply of 
good water for Billerica can be obtained from the ground in this locality, 
if the works are extended so as to draw water from a large area.

The tests, on the whole, indicate that a system of collecting works in 
this locality can be so located and arranged that a suitable water supply 
for the town of Billerica can be obtained at this place ; and there does not 
appear, from your investigations, to be any other available source where 
the conditions for obtaining a suitable supply are as favorable, unless at a 
considerably greater expense for the works. Moreover, if works are con
structed here, and the quantity of water shall be found too small at some 
future time, it will be practicable, without great cost, to increase the sup
ply by filtering the water of the Concord River through a filter prepared 
for the purpose, or, perhaps, by discharging it upon the ground, where the 
material is favorable for filtration, in the vicinity of the collecting works.

The Board, therefore, advises and recommends that ground water, taken 
from the ground at the southerly side of the Hutchins Meadow, proposed 
in your application, is a suitable source of supply for the town of Billerica.

B illekica. A  request was received, May 22, 1898, from the 
water commissioners o f Billerica, for the opinion o f the Board rela
tive to the use o f lead service pipes in connection with the public 
water supply o f the town. The Board replied to this request as 
follows: —

June 7, 1898.

The State Board of Health has considered your request, contained in a 
letter of your engineer to the chief engineer of this Board, for opinion rela
tive to the use of lead service mains for the distribution of the water from 
tubular wells which it is proposed to use for the supply of Billerica.

It is not possible for the Board to determine, without suitable tests, the 
probable effect that this water would have upon lead pipes. Investigations 
in regard to this matter are now being made; and while, in some cases, 
certain waters do not appear to dissolve lead from the pipes, in most cases 
it is found that lead is taken up by the water from such pipes, and it has 
been found in some late investigations by the Board that severe cases of 
lead poisoning have been caused by the use of water from public water 
supplies drawn through lead pipes.

Under the circumstances, the Board would advise that you avoid the use 
of lead pipe, either for mains or services, in connection with the proposed 
system of water supply of the town of Billerica.
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Cheshire . An application was received, Feb. 7, 1898, from the 
Cheshire Water Company, for the advice o f the Board relative to a 
proposed additional water supply to be taken from Kitchen Brook in 
that town. The Board replied to this application as follows : —

A p r il  7, 1898.

The State Board of Health received from you, on Feb. 7, 1898, an ap
plication for advice with reference to a proposed additional water supply 
for the town of Cheshire, which you propose to take from Kitchen Brook, 
also called West Brook, in that town.

The Board has caused an analysis of a sample of water from this source 
to be made, and finds that at the present time it i  ̂ of good quality, its 
quality being about the same as that of your present source of supply, 
which is drawn from a tributary of Kitchen Brook known as Thunder 
Brook. Whether its quality is materially different at other seasons of the 
year from what it was found to be at the present time, cannot be predicted 
with certainty, but it seems probable that it will be considerably harder in 
the summer season. Its water-shed, however, lies between the water-sheds 
of Bassett Brook on the north and of Thunder Brook on the south; and the 
results of analyses of samples of water from these sources, taken at regular 
intervals through two years, show that, while the water becomes consider
ably harder in the summer season than it is in the early spring, the hard
ness has not been excessive, and it is reasonable to expect that the quality 
o f the water of Kitchen Brook will not differ materially in this respect from 
that of the other sources mentioned.

The water-shed of Kitchen Brook, at the point at which water would 
naturally be taken for the supply of the town, is much larger than that 
of Thunder Brook; and, so far as can be learned, its flow is well main
tained in the summer season, so that it is probable that it will furnish an 
ample additional supply for the town; and, owing to its situation with 
respect to your present source, it is the most economical source from which 
an additional water supply can be obtained.

It has not been feasible for the Board to have a thorough examination 
made at this season of the year of the water-shed of the brook, with ref
erence to danger of pollution of the water from dwelling-houses thereon; 
but a further examination will be made at a later date, and the Board will 
advise you with reference to precautions that may be necessary to avoid 
danger of pollution of this source.

Cohasset. An application was received, March 21, 1898, from 
the Cohasset Water Company, for the advice o f the Board with ref-, 
erence to a proposed additional source o f water supply for that town, 
to be taken from wells in the Ellms Meadow in that town. The 
Board replied to this application as follows : —
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J u ly  7, 1898.

The State Board of Health received from you, on March 21, 1898, an 
application for advice with reference to a proposed source of water supply 
for the town of Cohasset, to be taken from tubular wells in the Ellms 
Meadow, so called, in that town, and has caused the locality to be exam
ined by its engineer and samples of the water of the wells to be analyzed.

Since the application was received, a pumping plant has been installed 
and water has been pumped from a group of seven tubular wells in this 
meadow for periods of a few days at a time, at a rate nearly sufficient for 
the supply of the town.

The results of analyses of samples of the water from the wells show that 
at the present time it is clear, nearly colorless, and otherwise of good qual
ity for the purposes of a public water supply, and is of better quality than 
the water of your present sources, in that it is much softer and is free from 
an excessive amount of iron.

With regard to the quantity of water which the proposed source will fur
nish, it may be said that, while the yield for the short periods during which 
the pump has thus far been operated has been nearly sufficient for the supply 
of the town, it is probable that with continued pumping in a very dry year 
the yield will be considerably smaller than it is at present. Nevertheless, 
this source will probably form a material addition to the supply of the town.

The proposed new source is located much nearer the thickly settled por
tion of the town than is desirable, and the water may deteriorate when a 
large quantity is pumped continuously from the ground; but, in view of 
the need of an additional source of supply and the difficulty of obtaining 
a suitable additional supply in the vicinity of the town, the Board believes 
that it is advisable, under the circumstances, to use all of the water that 
the proposed source will yield, while its quality remains satisfactory, and 
advises you to cause the water to be analyzed from time to time, in order 
to detect any deterioration in its quality which would render it unsuitable 
for domestic use.

E n field . An application was received, March 4, 1898, from the 
committee on water supply o f the toivn o f Enfield, for the advice 
of the Board with reference to the taking o f certain springs in that 
town as sources o f water supply. The Board replied to this appli
cation as follow s: —

A p r il  7, 1898.

The State Board of Health has considered your application relative to a 
proposed water supply for the town of Enfield, to be taken from springs 
on the Randall and Shearer farms, and has caused an examination of the 
locality to be made by its engineer and samples of water to be analyzed. 
It appears that the town at present owns a spring upon the Randall farm, 
from which water is drawn for the supply of a drinking fountain, hotel and
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two houses in the village, and that it is proposed to use this spring as the 
source of supply, and increase its capacity by diverting into it the water 
of a small spring in the southwest corner of the Shearer pasture.

Samples of the water of both these springs have been analyzed, and the 
results show that the water is nearly colorless, very soft, and otherwise of 
excellent quality for the purposes of a public water supply; and there is 
no reason to expect that, if the water is kept from exposure to light, its 
quality will differ materially at other seasons of the year from what it is 
found to be at the present time. The water-shed of these springs, how
ever, is so small that it is not probable that enough water could be obtained 
from them for the supply of the town of Enfield, should water be generally 
introduced in both villages, or even in the main village only. The Board, 
therefore, does not advise the construction of works for taking a supply 
of water for the town from these springs, but would advise that the matter 
be given further consideration, and a source of supply secured that will not 
only furnish a water of good quality, but also of ample quantity to provide 
for the needs of the town.

In this connection the Board has caused analyses to be made of samples 
of water from several other sources that appear to have been under con
sideration in the past, and finds that water of good quality can probably 
be obtained from Wood's Springs, so called, Thurston’s Brook, or the 
brook flowing from Quabin Hill. There are indications that either of the 
first two sources mentioned might be developed so as to furnish a sufficient 
supply of good water for the town; but there is much doubt as to whether 
the last-mentioned source —  the brook flowing from Quabin Hill — could 
be made to yield a sufficient supply.

The Board will be pleased to furnish you with information collected by 
its engineer with reference to possible sources of water supply for the town, 
and will give you further advice in this matter when you have any further 
plans to present.

F airhaven . In the last report o f the State Board o f Health 
(29tli annual report, 1897, p. 10) reference is made to the action 
o f the Board in relation to the action o f the water o f the Fairhaven 
water supply upon lead pipes. Further examinations in the same 
direction were made by the Board during the past year, and the 
results o f the investigation were communicated to the board of 
health o f Fairhaven, as follows : —

J une 20, 1898.

The State Board of Health has made further examinations of water drawn 
from faucets in several houses in the town of Fairhaven which had not pre
viously been examined, and found an excessive quantity of lead in nearly 
all cases. One of the houses from which samples were collected was that
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of J. G. Murray, located on Green Street extension, one of the occupants 
of which is said to have recently been ill from lead poisoning. The sample 
of water from this house contained an excessive quantity of lead. The 
Board would suggest that you bring this matter to the attention of the 
persons who occupy the house referred to.

The best means of preventing danger to health from this cause is to re
move the lead pipe, at least that portion of it through which water is drawn 
for drinking and cooking, and to replace it with pipe made of material which 
does not contain lead.

The recent examinations by the Board, like those made previously, show 
that the Fairhaven water continues to dissolve large quantities of lead from 
lead service pipes, and the use of service pipes of this material is causing 
injury to the health of the people<who use the water.

G roton. An application was received, Dec. 30, 1897, from the 
Groton Water Company, for the approval by the Board under 
chapter 388 o f the Acts o f 1897 of the taking o f sources o f water 
supply and lands in that town. The Board replied to this applica
tion as follows : —

M a y  5, 1898.

The State Board of Health received from you, on Dec. 30, 1897, an 
application requesting the approval by this Board of the taking of sources 
of water supply and lands in the town of Groton. Subsequently, upon 
request of the Board for copies of plans and descriptions of the sources 
of water supply and lands taken by your corporation under the authority 
of chapter 388 of the Acts of 1897, you submitted a plan entitled, “  Plan 
of Land in Groton Mass., Taken by the Groton Water Company, Scale 80 
feet to the inch. Charles A . Allen, Chief Engineer, H. C. Hovey, Sur
veyor and Assistant Engineer. Surveyed, April, 1897.”  Attached to 
this map was the following communication, signed by H. C. Ilovey, 
assistant engineer and addressed to the president of the water com
pany : —

In accordance with your request of Jan. 18, 1898, for “ plans and a description 
of the sources of the water supply and lands taken by the Groton Water Com
pany,” I send you herewith a plan of the land taken by the Groton Water Com
pany at Baddacook Pond, which comprises all the land taken by the company 
(about 4.7 acres), that I am aware of. The land has no brook or springs upon 
its surface.

The source of supply is from a well 30 feet in diameter (inside) and about 16 
feet deep below the surface of the surrounding ground and 19i feet below 
the finished top of masonry wall. The bottom of the well is 10 feet below the 
surface of the pond, at medium heights of water in the pond. The centre of the 
well is about 50 feet from the high-water line on the shore of the pond, and has 
no connection by a pipe or other way with the pond ; and I have never supposed 
that direct connection was contemplated, as the capacity of the well, as indicated
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by continuous pumping during construction, and measured by me at that time 
(by request of Mr. Allen, chief engineer), was 41,000 gallons per hour.

The Board has caused an examination of the source of supply to be 
made by its engineer and has caused samples of the water of the well to 
be analyzed. The water is found, upon analysis, to be soft, practically 
colorless, and in other respects of excellent quality for the purposes of a 
public water supply. With regard to the quantity of water which the well 
will yield, a definite estimate cannot be given ; but, in view of the infor
mation as to the yield of the well up to the present time, it seems probable 
that it will furnish a sufficient quantity of water for the supply of the 
town of Groton.

The Board advises and recommends that this well is a suitable source of 
water supply for domestic purposes, and approves the taking by the 
Groton Water Company of the land, including this source, shown upon 
the plan submitted to this Board, Feb. 7, 1898, entitled “  Plan of Land in 
Groton, Mass., taken by the Groton Water Company. Scale, 80 feet to 
the inch. Charles A. Allen, Chief Engineer, H. C. Hovey, Surveyor and 
Assistant Engineer. Surveyed April, 1897.”

Harvard. An application was received from the board o f health 
o f Harvard, Sept. 27, 1898, for advice relative to the quality o f 
the water o f a public well in that town used for drinking purposes, 
especially by the pupils in one o f the public schools. The Board 
caused the water to be examined and replied as follows : —

D e c . 2, 1898.

The State Board of Health received from you, on September 27, an ap
plication requesting that an examination be made of the town well, so called, 
in Harvard, which you state is used for public purposes, and especially by 
the children of your public schools.

The Board has caused the well and its surroundings to be examined by 
one of its engineers, and samples of the water collected on October 18 and 
November 7 to be analyzed. The results of these analyses show that the 
water has a disagreeable odor, and contains an excessive amount of organic 
matter and iron. The quality of the water appears to vary considerably 
from time to time ; and, since the indications are that it is in some way pol
luted by sewage, it cannot be regarded as a safe source of drinking water.

Under the circumstances, the Board advises that the use of the water 
of this well be prevented.

Haverhill. Early in the fall of 1897 the attention o f the Board 
was called by the board of health of Haverhill to the unusual preva
lence o f typhoid fever in that city, and the State Board caused an
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investigation to be made, the results o f which were embodied in the 
following communication to the Haverhill board o f health: —

Ja n . 21, 1S98.

Early last fall you called the attention of this Board to the pi’esence of 
an unusually large number of cases of typhoid fever in the city of Haver
hill, and the Board has since caused a thorough investigation to be made, 
with a view to discovering the probable cause of the epidemic. Investiga
tions already made by your board, through Mr. Bryant, your agent, were 
of great assistance in locating the cases, and furnished a large amount of 
necessary information relative to the sources of water, milk and ice sup
plies, the occupation and movements previous to illness of persons attacked 
with the disease, and much other information.

An examination of the records of cases of typhoid fever in Haverhill 
for several years past shows that the disease has prevailed in an excessive 
degree since about the beginning of November, 1895. In the months of 
November and December, 1895, 21 cases of the disease were reported, 
which is three times as many as is usual in these two months. Of these 
21 cases, it is reasonably certain that 16 used Crystal Lake water more or 
less regularly. These cases resulted in 6 deaths in December, which is a 
larger number of deaths than occurred from this disease in any one month 
in the past ten years, and six times the average number of deaths from 
this disease in December.

The number of cases during the first five months of 1896, while not 
numerically large, was about twice the number of cases that might have 
been expected to occur if the prevalence of this disease had been no greater 
than usual, and the mortality during this period was exceedingly high, 
being 50 per cent, of the total number of cases. In June, 1896, there was 
a sudden increase, the total number of cases reported being 32 for that 
month; and for the months from July to November, inclusive, the number 
ranged from 11 to 19 per month. The total number of cases in six months 
was 100, showing an excessive prevalence of the disease; while the total 
number of deaths was 9, the same as the number of deaths in the first five 
months of the year, when the whole number of cases was 18. From Decem
ber, 1896, up to and including July, 1897, a period of eight months, the 
number of cases ranged from 3 to 5 per month, and averaged 3.5, which 
was about twice the number which might have been expected to occur in 
Haverhill during this period under usual conditions. In August, 1897, the 
number of cases reported rose to 16, and in September to 41, the greatest 
number that had occurred in the city in any one month for at least ten 
years. Since that time the number of cases in each month has gradually 
decreased, but has remained much above the number which it is reasonable 
to expect will occur in a city of this size when the inhabitants are exposed 
to no extraordinary source of infection.
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For the purpose of this investigation, August 5 was assumed as the date 
of the beginning of the epidemic of 1897, because at that time the number 
of cases of typhoid fever in the city increased with much greater rapidity 
than was usual at that season of the year. From that time until Novem
ber 12, 85 persons became ill with typhoid fever in Haverhill. Of this 
number 2 cases were undoubtedly imported, the persons returning to Haver
hill ill with typhoid fever after an extended absence. Four of the cases 
were those of persons engaged in attendance upon others who were ill with 
the disease, and it is probable that they were infected from the persons UDon 
whom they were in attendance. Of the 79 remaining cases, it was found 
that 71, or 90 per cent, of the whole number, used Crystal Lake water for 
drinking purposes more or less constantly ; while the number of cases in 
which the patient had not used Crystal Lake water is not greater than usual 
for districts containing a population equal to that in Haverhill outside of 
the Crystal Lake district.

An investigation was also made to determine whether it was probable 
that the presence of the many cases of typhoid fever was due to the milk 
supplies or ice supplies of the city ; but many of the patients used no ice 
at all, and the milk supply of the various patients came from so many 
different sources, which appeared to be entirely independent of each other, 
that there was no evidence that the epidemic was due either to infected ice 
or milk.

An examination was also made of a spring water which is sold to a large 
extent in the city ; but there is no evidence that this supply could have 
been contaminated by sewage, and, moreover, a great many of the cases 
of typhoid fever were those of persons who had used no spring water.

Examinations were also made of various semi-public water supplies in 
the city, taken for the most part from tubular or other wells, but in some 
cases drawn from the Merrimack River. Nearly all of the well waters 
were found to be highly polluted by sewage, and there is no question of 
the danger of drinking water directly from the Merrimack River, but it 
could not be determined that any cases were due to the use of these 
waters.

The circumstances indicate very strongly the infection of the part of the 
water supply of the city that is drawn from Crystal Lake. This lake, 
which is one of the main supplies of the city of Haverhill, has an area of 
about 145 acres and a drainage area of 2.95 square miles, exclusive of the 
area of the lake, as measured from the State maps. The lake is divided 
into two basins by a natural bar, at a narrow place about 2,000 feet from 
its lower end, and the small basin below this bar is very shallow. From 
this basin about 800 feet from the outlet of the lake the intake pipe of the 
Haverhill water works begins. In very dry seasons the water falls so low 
in the small basin that it is necessary to pump water from the main portion 
of the lake over the low bar into this basin, in order to obtain a sufficient
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supply for the city. A  careful examination of the water-shed of the lake, 
however, shows at present no actually existing case of sewage pollution, 
nor any definite evidence of the cause which produced the increase of 
typhoid fever in 1895. It is found that the water in the shallow basin at 
the lower end of Crystal Lake was very low during the latter part of 1895, 
and it was necessary to pump water from the main portion of the lake into 
the portion from which the pipe line begins; and it appears that, while an 
engineer and a fireman were employed here for a period of more than two 
mouths, no provision was made for the disposal of excrement and other 
wastes from this place, or from camps along the shore used at various 
times, especially in the summer season. During 1896 and 1897 it does 
not appear that any pumping has been done at the lake, but it is probable 
that the lake was infected from the several camps and places about the 
shores to which people resort for fishing, boating, etc. ; and it does not 
appear that any supervision is exercised by the city authorities over the 
use of the pond or its shores by visitors, to protect it from danger of pol
lution.

A  careful investigation was also made of the other sources of water 
supply of the city, including Kenoza Lake, Lake Pentucket, Lake Salton- 
stall and Johnson’s Pond, the source of supply of the Bradford district. 
The result of this investigation shows the existence of possible sources of 
pollution on Kenoza Lake and Johnson’s Pond, but the most serious danger 
of contamination by sewage is found in the vicinity of Lake Saltonstall. 
It is understood, however, that this lake has been used to supply drinking 
water on only one or two occasions now for nearly two years.

In view of all the circumstances, the Board would advise that it is their 
judgment that the recent excessive sickness and mortality from typhoid 
fever have been due to the pollution of the water supply, principally of 
that from Crystal Lake; and it becomes necessary that all possible sources 
of pollution within the water-shed of Crystal Lake, and of all other sources 
of public water supply of the city, be cut off, and that hereafter all access 
to the shores of the lakes and ponds from which the supply of any portion 
of the city is drawn be under the supervision and control of a board having 
authority if necessary to exclude all persons, and that such measures be 
taken that the city authorities can feel sure that all danger of contamina
tion from visitors or others has been provided against.

The Board would also call attention to the poor quality of the water of 
several wells in the city which are accessible, in some of the large manu
facturing establishments, for drinking. Nearly all of the wells in the 
thickly settled portion of the city that have been examined by the Board 
have shown evidences of a high degree of pollution by sewage; and while, 
in most cases, the water has been subsequently purified to a considerable 
degree in its passage through the ground, it is, nevertheless, an unsafe 
water for drinking purposes. While it may be said that no case of typhoid
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fever in the city in 1897 was traced directly to the use of water from wells 
in the densely populated part of the city, it is not improbable that injury 
has been done to the health of those using it, because these waters are very 
hard, while the water supply of the city is very soft. It is known that the 
use of hard water by those whose usual supply is soft, or vice versa, may 
be productive of stomach and bowel disturbances which may render the 
patient susceptible to other and more serious forms of illness.

In the course of the investigation it was found, as already stated, that 
Merrimack River water, drawn from the shore of the river a short distance 
below sewer outlets, was accessible in some of the factories for drinking. 
The Merrimack River, water from any point in the vicinity of Haverhill is 
a dangerous water for drinking ; and the Board would advise that you make 
every effort to prevent its being made accessible for this purpose, or if it 
is not feasible to do this, that you warn the people to whom it may be 
accessible of the danger involved in its use.

Should you desire to examine the details obtained in this investigation, 
they will be shown to you at this office.

Haverhill (the Gale Shoe Manufacturing Company). A  request 
was received, Jan. 27, 1898, from the Gale Shoe Manufacturing 
Company of Haverhill, for the opinion o f the Board relative to the 
quality o f the water o f a well on the premises o f the company. 
The Board replied to this request as follows : —

M a r c h  4, 1898.

The State Board of Health has caused an examination to be made of the 
surroundings of the well referred to in your communication of January 27, 
which is used as a source of water supply for your factory, and has caused 
a sample of the water to be analyzed. The results of this analysis, and 
of an analysis of a sample collected last fall, show that the water has been 
greatly polluted by sewage which has not been thoroughly purified in the 
passage of the water through the ground, and that its hardness is so exces
sive that it would generally be regarded as unfit for use in boilers.

The well is located in a densely populated part of the city, and, consid
ering its location and the character of the water, as shown by the analyses, 
the Board is of the opinion that it is a dangerous water for drinking.

The Board is informed that you have warned your employees not to drink 
the water, but that it is still accessible for drinking; and, in view of the 
circumstances, the Board would advise that you remove all opportunity 
for obtaining this water for drinking, or, if this is not practicable, that 
you post notices warning those to whom it is accessible of the danger in
volved in its use.

Haverhill. An application was received from the board of 
health of Haverhill, May 10, 1898, requesting the St te Board o f
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Health to examine the water o f certain wells used as sources 
o f water supply at the birthplace o f Whittier in Haverhill, those 
wells being largely used by visitors to that place. The Board made 
the examination and replied as follows : —

A u g . 8, 1898..

The State Board of Health received from you, on May 10, a communica
tion requesting an examination of certain wells on the premises known as 
“ Whittier’s Birthplace,”  on the Amesbury Road, Haverhill; and in re
sponse to this request the Board has caused the locality to be examined 
by one of its engineers, and samples of water from the wells on the premises 
to be analyzed.

It appears that in the course of the year the place is visited by large 
numbers of people, and there are two wells on the place from which water 
is used by visitors for drinking, one of the wells being located near the 
house and the other on the side of the highway near the barn.

The water of the well nearest the house, when first analyzed in May last, 
was found to be nearly clear, only slightly colored and free from odor. 
The quantity of organic matter was, however, considerably larger than is 
found in a good ground water. A  sample analyzed in June showed that 
the water had deteriorated somewhat, as compared with its condition at the 
previous time. The results of an analysis of a sample of the water collected 
in July, when apparently the quantity of water being drawn from the well 
was much greater than in the former months, shows a very great increase 
in the quantity of organic matter present in the water, which had also 
become decidedly turbid and had an offensive odor. There is a privy and 
sink drain located in close proximity to this well; and, in view of all the 
circumstances, the Board is of the opinion that the well is a very danger
ous source from which to take wrater for drinking, and advises that further 
use of this water be prevented.

Analyses of samples of water from the well at the side of the highway 
near the barn show that the water has been considerably polluted, prob
ably by drainage from the barn, and subsequently well purified in its 
passage through the ground. While the water of this well, so far as these 
analyses show, may not be unsafe for drinking, a change in the conditions 
affecting the well, such as the use of a larger quantity of water from it 
than was being used at about the time these samples were collected, might 
cause a deterioration in its quality such as was observed in the well near 
the house.

Under the circumstances, the Board is of the opinion that it is very de
sirable that a new and safe source of drinking water supply be provided 
for the use of visitors at this place, so that the use of the well near the 
barn may also be discontinued.



26 W A TE R  SU PPLY AND SEW ERAG E. [Jan.

H ingham . An application was received, Jan. 11, 1898, from 
the water board o f Hingham, relative to the question o f improving 
the water o f Accord Pond, which is subject at times to a disagree
able taste and odor. A  request was also made for an examination 
o f the pond and its surroundings, to determine whether anything 
could be done to prevent a recurrence o f the same trouble in the 
future. The Board replied as follows : —

M a r c h  4, 1898.

The State Board of Health received from you, on Jan. 11, 1898, an ap
plication for advice as to whether there is any means of improving the 
quality of the water in Accord Pond, which you state is causing serious 
annoyance to the users of the water, owing to the disagreeable taste and 
odor due to the organism Uroglena. You also request that a thorough ex
amination be made of the pond and surroundings, to determine what, if 
anything, can be done to prevent a recurrence of the same trouble in the 
future.

The Board has carefully considered your application, and has caused an 
examination of the pond and its surroundings to be made by its engineer 
and samples of the water to be analyzed.

So far as our observations of this organism have shown, it is usually pres
ent only in the colder months of the year, between October or November 
and April or May, though it is sometimes found in June and late in Septem
ber, but only in very small numbers. In some ponds and reservoirs in 
which its presence has been observed it has returned in each winter season 
for several years consecutively, though it appears to be present in smaller 
numbers and to affect the character of the water less seriously in some 
years than in others, while in other ponds it is present only at intervals of 
several years.

The water of Accord Pond has now been used for the supply of Hing
ham for nearly eighteen years, and the quality of the water appears to 
have been objectionable on account of a bad taste and odor in several 
year’s since it was first used, the most serious complaints, hitherto, oc
curring in the latter part of the spring or early in the summer. The cause 
of complaint as to the quality of the water in June, 1894, was the subject of 
investigation by this Board, at your request; and the results of the inves
tigation made at that time showed that the taste and odor of the water 
were due principally to the presence of the organism Anabcena, which was 
found in great abundance, either distributed through the water of the pond 
or floating upon the surface as green scum. It is probable that the oc
currence of similar trouble in other years was due to the presence of some 
variety of microscopical organism in large numbers.

The cause of the presence and growth of organisms in the water of 
Accord Pond is not known; but it seems probable that the presence of
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mud and organic matter on the bottom and sides of the pond, especially 
the portions which were flowed by raising the dam, and from which the 
soil and vegetable matter were not removed, may cause or help to cause 
the growth of these organisms.

With reference to a possible method of improving the quality of the 
water of this pond, with the information at present available the Board 
can advise you only in a general way. It is possible that the removal of 
the soil and organic matter from the bottom of the pond to the extent to 
which it may be removed when the pond is drawn low would lessen the 
amount and frequency of the growths of organisms in this pond; but it 
may not be practicable or desirable to reduce the level of the water of this 
source for several years to such an extent or for such a time as to enable 
you to do this work. It is possible that the water of Accord Pond could 
be effectually purified by filtration near the pond ; but such information as 
is available as to the purification by filtration of a water of this sort, con
taining large numbers of organisms, has not been sufficient to enable the 
Board to advise you as to the size of filters that might be required. More
over, owing to the small amount of head at present available for supplying 
the town by gravity, pumping would probably be necessary; and there 
might be much difficulty and expense in the operation of filters in the 
winter season, when the trouble from the presence of Uroglena usually 
occurs.

From a general examination of the land along the shores of Accord Pond, 
near the outlet, it appears probable that the soil is in many places largely 
composed of coarse sand or gravel, and the large amount of leakage from 
the pond in the vicinity of the outlet is a further indication that the soil, 
in this vicinity at least, is porous. If this is the case, it is probable that, 
if wells or filter-galleries should be constructed along the shores of the 
pond, and water could be drawn from them in large quantities, water from 
the pond would filter through the soil in these works, and a large portion, 
if not all, of the yield of the pond might be obtained in this way, as is 
done at several other places in the State. In this way a water free from 
color, taste or odor would be obtained, if the collecting works were placed 
at such a distance from the shore of the pond that the water would become 
thoroughly purified in its passage through the ground. Experience with 
other works of this sort has shown that, in order to obtain satisfactory 
results, it is desirable to place such works as much as 100 feet from the 
shore of the pond.

Under the circumstances, the Board would advise that you cause an in
vestigation to be made, to determine the character of the soil in the vicinity 
of Accord Pond ; and, if from these tests the conditions are found to be favor
able to obtaining a large quantity of water from the ground near the pond, 
the Board would recommend that you make a further test by setting up 
a temporary pumping plant, and pumping from wells or other works for
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such a time as may be necessary to determine the probable quantity of 
water to be obtained in this way, and that you cause analyses to be made 
of samples of the water, to obtain information as to its quality.

These investigations should be made under the direction of an engineer 
of experience in such matters, and the Board will assist you by making the 
necessary analyses of water, and will give you further advice in the matter 
when you have the results of investigations to present.

Hingham. A  further application was received from the Hingham 
Water Company, May 20, 1898, for the advice o f the Board relative 
to the improvement o f the water supply o f that town by means of 
a system of wells in the neighborhood o f Accord Pond. The Board 
replied to this application as follows : —

J u ly  7, 1898.

The State Board of Health has considered your application for further 
advice in regard to the improvement of the water supply of the town of 
Hingham, and has examined the information received with reference to 
investigations in the vicinity of Accord Pond by means of tubular wells. 
Several samples of water sent in by j’ou from these wells have been analyzed. 
The results show, in general, that the material on the north-westerly side 
of the outlet of the pond is too fine to furnish any considerable yield of 
water. The conditions for a large yield of water are much better in the 
immediate vicinity of the dam, but the test wells in this vicinity show that 
the water contains an excessive amount of iron which would make it ob
jectionable for many domestic uses. At the south-easterly end of the dam, 
and between the gravel ridge which borders the shore of the pond at this 
place and the cut-off dam, so called, constructed on the north-westerly side 
of this ridge to intercept the leakage from the pond, water which was free 
from an excess of iron was obtained from several test wells, but the indi
cations are that the yield of the wells would amount to but a small propor
tion of the yield of the pond. The results, as a whole, indicate that the 
conditions are not favorable for obtaining a large proportion of the yield 
of Accord Pond from the ground in this region, except by the use of water 
which will contain such an excessive amount of iron as to make it objec
tionable for many purposes.

An estimate of the probable yield of your present sources of supply, 
when compared with the records of water used in Hull and an estimate of 
the probable quantity used in Hingham, indicates that the consumption 
of water is probably already in excess of the capacity of your sources of 
supply in a dry period, and an additional supply will soon be needed. More
over, it is understood that greater pressure is desirable in the mains in the 
central portion of Hingham.

In response to a previous application for advice with reference to a r0-
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posed additional water supply for Hingkam, which it was proposed to take 
from Accord Brook, the Board advised that, owing to the swampy char
acter of this water, it was of the opinion that the water would not be of 
suitable quality for domestic use unless it should be efficiently purified. 
The plan for purifying the water which seemed likely to give the most sat
isfactory result was by filtering it slowly through gravelly land in the vicinity 
of Accord Pond or Fulling Mill Pond; and the Board advised that investi
gations be made to determine whether there was high porous land near 
Fulling Mill Pond, or the brook which feeds it, where filter beds might be 
constructed to which the water of Accord Brook might be conveyed by 
gravity, but it is understood that no such investigations have been made. 
You have found, however, that by constructing a filter basin near the shore 
of Fulling Mill Pond a large amount of filtered water can be obtained.

In view of all the circumstances, the Board would advise that you take 
into consideration the question of increasing your sources of water supply 
and of improving the quality of the present supply, by conveying the 
water of Accord Brook to the vicinity of Fulling Mill Pond and filtering it 
there through the natural gravel beds, and that you also consider the 
feasibility of filtering the water of Accord Pond in this vicinity when the 
water is of unsatisfactory quality, owing to the presence of organisms. It 
will be very desirable to collect the filtered water in covered conduits or 
galleries, where it will be kept from exposure to light and consequent 
danger of deterioration. It will also be necessary to provide pumping 
capacity sufficient to supply all the needs of both Hingham and Hull from 
these sources whenever required, though water may be taken directly from 
Accord Pond, as at present, when its quality is satisfactory. It is desir
able, however, to use the full capacity of Accord Brook and Fulling Mill 
Pond, so as to keep the wrater of Accord Pond for use in the drier portion 
of the year.

An examination of the present conditions in the vicinity of Fulling Mill 
Pond indicates that a considerable quantity of ground water flows from 
the meadow on the easterly side of the pond ; and, if an examination 
shows that this water is of good quality, it would probably be of advan
tage to include the collection of this w'ater with any system of filtration 
which may be constructed in the vicinity of this pond.

The Board will assist you in these investigations by making such 
analyses of samples of water as may be necessary, and will again advise 
you with reference to the purification of your water supply when you have 
the results of further investigations to present.

Hudson. An application was received, Feb. 7, 1898, from the 
water commissioners o f Hudson, for the advice o f the Board relative 
to a proposed additional water supply for Hudson. The Board re
plied to this application as follows : —
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M a r c h  3, 1898.

The State Board of Health received from you, on Feb. 7, 1898, an ap
plication for advice with reference to a proposed additional water supply 
for the town of Hudson, to be obtained by diverting into Gates Pond, 
your present ource of supply, the water of Fosgate Brook, so called, the 
water-shed of which lies contiguous to that of Gates Pond on the north.

The application was accompanied by a report and plans by your engi
neer, Mr. Burton R. Felton, showing the location and a profile of the pro
posed pipe line, about 1,650 feet in length, from the brook to a point 
within the water-shed of the pond, where it is proposed to discharge the 
water into an open channel, through which it will flow into the northerly 
end of the pond. A  topographical plan of the water-shed of Fosgate 
Brook was also submitted, showing the location and area of swamps within 
the water-shed of Fosgate Brook. From this plan it appears that there is 
an area of about 15 acres of swamp land on the southerly branch of the 
brook, in which the mud is in several places more than 13 feet in depth; 
and there is also a small swamp on the northerly branch of the brook, 
having an area of about three-quarters of an acre. A  proposed method of 
draining the swamps was shown in this plan, but the plan was subse
quently modified, and a new plan submitted on Feb. 23, 1898. By this 
plan it is proposed to construct drainage channels around the larger 
swamp, to intercept water flowing toward the swamp and the water of the 
brook near the upper end of the swamp, and convey it to the channel of 
the brook below the swamp, in order to prevent the water from acquiring a 
high color and an excessive amount of organic matter from contact with 
mud and vegetable matter in the swamp, which, under present conditions, 
makes the quality of water of this source very unsatisfactory.

It is proposed to place the drainage channels about the swamp at such 
an elevation that swamp water will not flow into them unless the swamp is 
flooded to a considerable depth; and, in order to remove the water which 
will collect on the swamp and prevent it from entering the proposed drain
age channels or finding its way into Gates Pond, it is proposed to lay a 
six-inch pipe from the lower end of the swamp to convey this water to a 
point of discharge in the water-shed of the brook below the point at which 
it is proposed to divert the water into Gates Pond. By this plan, the area 
of the water-shed of the brook above the proposed point of diversion will 
be reduced from 125 to about 108 acres. In order to drain the small area 
of swamp on the north branch of the brook, it is proposed to lower the 
surface of the water by deepening the channel of the brook through the 
swamp and below it.

The Board has carefully considered the proposed plan, and concludes 
that it is an appropriate one for increasing the water supply of the town 
of Hudson; and, if carried out as proposed, and the entrance of water 
which has been standing in the large swamp on the south branch of the
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brook into Gates Pond is prevented, the water of Fosgate Brook will not 
be likely to have an unfavorable influence upon the quality of the water of 
Gates Pond. The diversion of the water of this brook into Gates Pond 
will increase materially the quantity of water which this pond will furnish 
to the town of Hudson, and there appears to be no other source from which 
a material addition to the supply can be obtained without pumping.

It is proposed to discharge the water of the brook into the northerly end 
of the pond, near the outlet gate-house ; but it may be found desirable to 
discharge the water into a portion of the pond more remote from the gate
house, in order that it may derive benefit from longer storage in the pond.

H u n t i n g t o n . The water commissioners o f the Huntington fire 
district applied to the State Board o f Health, Aug. 22, 1898, for 
its approval, under chapter 344 o f the Acts o f 1898, of plans for 
a proposed system o f water supply for the district. The Board 
replied to this application as follows : —

Se p t . 17, 1898.

The State Board of Health received from you, on Aug. 25, 1898, a com
munication submitting your proposed plans for a system of water supply 
for the Huntington fire district, which you describe in your application as 
follows: —

We propose to take the waters of Cold Brook, so called, substantially in con
formity with a plan of Louis E. Hawes, a civil engineer, accompanying a report 
by him, made April 7, 1898. The plan contemplates an intake reservoir of a 
capacity of 1,250,000 gallons, situated at a distance of about one and one-half 
miles from the center of Huntington Village, the dam to be of rubble masonry 
and earth work, and of suitable dimensions to secure the above capacity. The 
surface of the ground flowed and for a distance of 25 feet beyond the flowage 
line is to be cleaned of all trees, brush, stumps, roots, muck and vegetable matter. 
The main conduit is to be of ten-inch pipe and the branches of eight, six and four 
inch pipe, according to the needs of the locality to be supplied.

We also ask your approval of plans showing proposed sources of supply and 
methods of utilizing them, submitted by E. E. Davis, Aug. 2, 1898. These pro
vide for the possibility of increasing the capacity of the present proposed source 
by uniting the waters of Gold-mine Brook, so called, with those of Cold Brook, 
and the building of a large storage reservoir on Cold Brook. Not being a part 
of our plan at the present time, we have not caused detailed specifications for 
their development to be prepared.

You have also submitted a plan by Louis E. Hawes, C.E., showing the 
location of the proposed intake reservoir on Cold Brook and the system of 
piping in the village; and plans by E. E. Davis, C.E., showing details of 
construction of the proposed intake reservoir and possible methods of in
creasing the supply, — one by diverting the water from Gold-mine Brook
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into Cold Brook, and the other by the construction of a storage reservoir 
on a tributary of Cold Brook.

The Board has carefully considered the proposed plans, and has caused 
the proposed source of supply and the sources and methods by which it is 
proposed to increase the supply when necessary to be examined by its en
gineers, and samples of the water of these and other sources to be analyzed.

The results of analyses of samples of the water of Cold Brook, collected 
at the point at which it is proposed to locate the intake reservoir, indicate 
that the water is soft, has but little color, and is otherwise of good quality 
for the purposes of a public water supply.

With regard to the quantity of water which this source will furnish in 
the drier portion of a dry season, it is very difficult to make an estimate, 
since no records are obtainable of the flow of the streams in such a season. 
So far as can be judged with present information, it seems probable that, 
with an intake reservoir having a capacity of 1,250,000 gallons, as pro
posed, the supply from this stream will be adequate for the needs of the 
town in an ordinary summer, but that the capacity of this source will be 
inadequate in a very dry season, after the water comes into general use.

Your plans show that it is feasible to enlarge the supply by diverting the 
water of Gold-mine Brook, at a point where this stream flows close to the 
water-shed of Cold Brook and at a higher level, into the latter water-shed, 
at a comparatively small expense, and thus increase considerably your sup
ply of water. Analyses of the water of Gold-mine Brook show that at the 
proposed point of diversion it has a much higher color and contains a much 
greater amount of organic matter than the water of Cold Brook, or even 
o f Gold-mine Brook at a point lower down stream. The color and organic 
matter are doubtless due to contact of the water with vegetable matter in 
swamps, and the quality of the water might possibly be improved by drain
ing the swamps. The water of this brook would be objectionable for many 
domestic uses, and the Board does not advise the use of water from this 
brook in its present state for the supply of Huntington.

Another proposed plan of increasing the supply is by constructing a 
storage reservoir upon the head waters of Cold Brook. By the construc
tion of this reservoir a large increase to your supply could be made, though 
the water-shed of the reservoir will be comparatively small. No investi
gations appear to have been made at the site of this reservoir to determine 
the probable cost of constructing and preparing it in a suitable manner for 
the storage of water, but the indications are that the expense would be 
large.

Examinations made under the direction of the Board of other possible 
sources in the vicinity indicate that it is feasible to divert the waters of 
Black Brook into the water-shed of Cold Brook at no very large expense, 
and thus furnish an additional supply nearly as great as would be obtained 
if the waters of Gold-mine Brook were used. Analyses of samples of water
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collected from Black Brook at the point at which it might be diverted show 
that the water is of about the same quality as that of Cold Brook, having 
but little color and containing only a small amount of organic matter.

The indications are, that, if the works are constructed for supplying the 
fire district from Cold Brook, and the supply should be found to be in
adequate, it can be increased without special difficulty by one of several 
methods; and, in view of all the circumstances, the Board hereby ap
proves the taking of the waters from Cold Brook at the point shown upon 
the plan entitled “  Huntington Water Works. Proposed Plan Showing 
Sources of Supply, Reservoir, Distribution Pipes, Gates and Fire Hydrants, 
1898,”  by Louis E. Hawes, civil and hydraulic engineer, Boston, Mass., 
and the water sources and water rights connected therewith and pertaining 
thereto ; but the Board does not at present approve the proposed plan of 
increasing the supply by taking water from Gold-mine Brook and diverting 
it into the water-shed of Cold Brook, nor can it advise at present that the 
construction of the proposed storage reservoir on Cold Brook will be the 
best method of increasing the supply when necessary; but advises that a 
survey be made to determine the feasibility of diverting the water of Black 
Brook into the water-shed of Cold Brook, and the probable cost of the 
work.

It is very essential that the intake reservoir be thoroughly prepared for 
the reception and storage of water by removing all muck and vegetable 
matter from its bottom as proposed.

With regard to the sizes of pipe to be used in the construction of the 
works, the Board is unable to advise you with the limited information 
presented.

There are located at present upon the water-shed of Cold Brook, near 
its extreme upper limits, a very few farm-houses. It will be essential that 
you enforce such methods of disposing of sewage and other refuse matters 
from these houses as may be necessary to prevent danger of pollution of 
your sources of water supply.

L a w r e n c e . An application was received from the water board 
of Lawrence, March 5, 1898, for advice with reference to increasing 
the capacity o f the Lawrence city filter. The Board replied to this 
application as follows : —

S e p t . 19, 1898.

The State Board of Health received from you, on March 5, 1898, the fol
lowing request for advice with reference to improving the capacity of the 
Lawrence city filter : —

T h e  L a w re n ce  w a ter  b oa rd  resp ectfu lly  represen ts that the m u n icip a l filter d oes 
not fu rn ish  su fficient w ater fo r  the d em ands u p on  ou r  system .

W e  are  le d  to  b e lie v e , from  lim ited  ex p erim en ts  sh o w in g  the loss  o f  head, 
that p ortion s  o f  the filter  are c lo g g e d . W e  desire  y o u r  B oard  to  advise  us in
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regard to the proper method to be adopted to restore the filter to its proper capac
ity, also to co-operate with us and advise what further experiments may be neces
sary to determine what portion needs to be renewed.

The Board has examined the available data as to the operation and man
agement of the filter and the consumption of water as furnished from the 
records kept by your Board, and has made investigations to determine the 
quality and condition of the sand in the filter, and the condition of the under
drains as compared with their condition when first placed in the filter five 
years ago. The Board has also made many experiments to determine the 
cause of the reduced capacity of the filter and the best method of relief.

Analyses of many samples of sand collected from all parts of the filter 
show that, while the effective size of the sand is probably slightly finer than 
when first placed in the filter, on account of silt carried by the river water, 
the increase in the fineness of the sand is not sufficient to cause a very 
material reduction in the quantity of water that would pass through the 
filter.

A  careful examination of the height of water in the sand of the filter 
while it was being drained showed that, while the portion nearest the pump
ing station, amounting to approximately half the area, for the most part 
drained down rapidly, the water in the easterly half of the filter did not 
drain down readily, and in some portions of it remained, after several hours 
of draining, but little below the surface of the sand.

Excavations were made through the whole depth of the sand and into 
the gravel forming and surrounding the underdrains. The sand wras found 
to be clean and unobstructed throughout its full depth, and in the portion 
of the filter near the pumping station the gravel under the sand was found 
where examined to be in good condition, and the water appeared to drain 
freely through it. More attention was given to the easterly portion of the 
filter, where, as has been stated, the water did not drain readily from it. 
Here, as elsewhere, the sand was found in nearly all parts of it to be clean 
and unobstructed down to the gravel; but within the gravel and between 
the stones surrounding the drain pipes and in the joints of the drain pipes 
was found a deposit of gelatinous iron rust, together with some Orenothrix 
a plant which grows in water containing iron, which deposit allowed very 
little water to enter the drain pipes. This deposit was more dense in the 
middle and upper portion of the layer of gravel, where air has entered this 
layer from the underdrains when the water in the pump well has been drawn 
below the top of the underdrains.

It is evident from the character of this deposit that air is essential to its 
formation ; and the only way to prevent its formation in the future is to 
run the filter, as it was intended to be run from the time of construction 
with the water in the pump well always above the top of the underdrains' 
or not below the level of 31 feet on the scale of heights.
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This portion of the filter can be rendered efficient by excavating trenches 
10 feet wide across the filter, in line of and over the underdrains, removing 
the gravel for this width, washing and relaying the pipes, and at the same 
time extending the lines of four-inch pipes a distance of about 50 feet 
from their present termination and placing clean gravel about them, as it 
was originally placed, adjacent to such pipes ; then filling the trench above 
the gravel to a depth of 2 feet with the washed sand which you have upon 
the bank, and filling above this and over the present top of the filter be
tween the nearest carriers with the remaining sand from the excavation. 
This process should be continued over so much of the filter as does not 
allow the water to drain from the sand freely, which includes a large part 
of the easterly half of the filter and a small portion of the remainder.

When the filter was constructed, you were advised that the whole sur
face should be cleaned once a month, and that certain portions should be 
cleaned oftener in times of freshets. Your records show that the easterly 
portion of the filter has been allowed to remain uncleaned in the cold sea
son a much longer time, even reaching a period of four or five months, 
while the portion nearer the pumping station has been cleaned more 
frequently. To this fact is probably due the larger deposit of iron in the 
gravel of the easterly portion, and the Board regards it important that the 
original instruction in regard to cleaning the filter should be carried out in 
order to maintain its efficiency. To accomplish this, it is, in the opinion 
of the Board, necessary that the filter be covered, to effectually prevent the 
formation of ice upon its surface.

Upon completing the relating of the underdrains and upon restoring the 
filter bed to its original depth, it should hereafter be maintained at that 
depth; and, to keep it in the most efficient condition for purifying the 
water, it should be run intermittently, as originally designed.

You have found the filter delivering an abundant supply of water during 
the past four months, but from this you cannot conclude that it will con
tinue to do so, for during the season of the formation of ice the sand will 
allow only about two-thirds as much water to pass through it as in summer. 
Your experience of last winter shows that it is necessary to act promptly.

By entering upon the work of covering the filter with a roof to prevent 
freezing and of removing the gravel clogged with iron without delay, it is 
probable that enough work can be done before the beginning of winter to 
insure a sufficient supply of filtered water for the city.

L e n o x . A  communication was received from the Lenox Water 
Company, May 6, 1898, requesting that its reservoir be examined, 
‘ ‘ and such suggestions made as may lead to an improvement o f the 
water and the curing o f any defects in the system o f water supply 
adopted by the company.” The Board replied to this application as 
follow s: —
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J une 3, 1898.

The State Board of Health has considered your application for advice 
with reference to the improvement of the quality of the water supplied 
to the town of Lenox, and has caused an examination of the sources of 
supply to be made by its engineer and has analyzed several samples of 
water collected at various times since the early portion of last November.

The results of the analysis of a sample collected from the storage reser
voir on Nov. 9, 1897, show that the water, while it had only a slight color, 
contained a large amount of organic matter, the quantity of albuminoid 
ammonia being several times as great as has been found in the samples 
analyzed since that date. The microscopical examination of the sample 
collected in November showed the presence of a very large number of 
the organism Dinobryon, which has been known to cause disagreeable 
tastes and odors in the water of other reservoirs when present in large 
numbers. The microscopical examinations of the other samples showed the 
presence of very few organisms, and in some cases none were found. The 
presence of microscopic organisms in the water of a pond or reservoir 
affects the appearance, taste and odor of the water, rather than its health
fulness, so far as can be judged from our present information.

An examination of the bottom of the reservoir at the time it was drawn 
down recently showed the presence of considerable mud covered with a 
plant growth, which upon analysis was found to be a variety of Algoe 
known as Chara. This organism is quite common in the water of ponds 
and reservoirs, and when present in very large quantities may impart a 
taste and odor to the water. It may also produce a condition of the water 
which is favorable to the development of microscopic organisms, but it is 
not known to have an unfavorable effect on the health of those who may 
drink the water.

The cause of the growth of the organisms found in the reservoir is not 
definitely known, but it is probably largely due to the presence of mud 
and vegetable matter on its bottom; and it seems probable that, bv 
thoroughly cleaning the bottom and sides of the reservoir so as to remove 
all soil, mud and vegetable matter, leaving a clay or gravel bottom practi
cally free from organic matter in contact with the water, the growths of 
organisms could be greatly reduced and perhaps prevented ; and the Board 
would advise that the bottom of the reservoir be thoroughly cleaned, and 
precautions taken to prevent mud and organic matter being washed into 
the reservoir from the sides or through the smaller streams which enter it.

There are two houses with barns and out-buildings in such close proxim
ity to the stream upon which the reservoir is situated that there is some 
danger of the pollution of the reservoir by these places. It appears that a 
careful supervision of the disposal of the drainage and other refuse from 
these places is exercised by the water company ; and it is important, in 
order to prevent pollution of the water supply, that, if these houses and
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buildings are to continue iu use, this supervision be not relaxed, and that 
the chance of polluting matters entering the water supply be prevented at 
all times.

T h e  L y m a n  S c h o o l  f o r  B o y s . The superintendent o f the 
Lyman School at Westborough applied to the Board, March 11, 
1898, for the opinion o f the Board with reference to the quality o f 
the water supply o f the institution. The Board replied to this ap
plication as follows : —

M a t  5, 1898.

In response to your communication of March 11, 1898, stating that you 
had reason to be suspicious of the quality of the water of Sandra Pond, 
and requesting an investigation of this source, the Board has caused an 
examination of the ponds used as sources of water supply of the town of 
Westborougli to be made by its engineers, and has carefully examined the 
results of numerous analyses of samples of water sent in by the water 
works authorities from time to time for several years.

It appears that the supply is drawn partly from the upper basin of Sandra 
Pond, so called, which is an artificial storage reservoir of small depth, a 
portion of the bottom of which is covered with mud and organic matter, 
and partly from the lower basin, so called, which receives water from the 
upper basin both by direct flow over the dam and by filtration through the 
dam and the gravelly land which surrounds it.

A  comparison of the results of analyses of samples of water collected 
from the lower basin with those collected from the upper basin shows that 
the quality of the water of the lower basin is much better than that of the 
upper basin, which at times contains enormous numbers of organisms of 
a kind which cause disagreeable tastes and odors when present in large 
numbers in the water. If the supply could be drawn wholly from the 
lower basin, and water from the upper basin kept from running directly 
into it, a water of much better quality than that supplied at present could 
be furnished to consumers; but the yield of the lower basin is not, under 
present conditions, sufficient for the supply of consumers at all times.

The water-shed of the basins contains only a small number of inhabi
tants, and the water does not appear to be exposed to serious danger of 
pollution by sewage. The presence of a large amount of organic matter 
found in the water of the basins affects its appearance, taste and odor, 
rather than its healthfulness, so far as can be judged from our present 
information.

The Board cannot advise you as to any practicable method by which you 
can improve the quality of the water supplied to you, unless the town will 
take steps to provide sufficient filtered water to avoid drawing water directly 
from the upper basin, which seems to be practicable, or unless you can 
obtain an independent supply from some suitable source.
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L y n n . The State Board o f Health having observed that the 
number o f cases o f typhoid fever in Lynn had increased in a 
marked manner in recent years, and that there was a further in
crease in the early portion o f the present year, caused a thorough 
investigation to be made, with a view to discover the probable cause 

. o f the excessive prevalence o f this disease in the city. The Board 
after completing the investigation addressed the following commu
nication to the board o f health o f Lynn : —

June 3, 1898.

It having been observed by the State Board of Health that the number 
of cases of typhoid fever in the city of Lynn had increased in a marked 
manner in recent years, and that there was a further increase in the early 
portion of the present year, the Board has caused a thorough investigation 
to be made, with a view to discover the probable cause of the excessive 
prevalence of this disease in the city.

In this connection an examination has been made of the statistics of 
typhoid fever in Lynn, and records have been obtained of the annual num
ber of cases of the disease and the number of deaths therefrom since the 
year 1881. It is found that the returns of cases of this disease were prob
ably not, for several years after 1881, as complete as they have been in 
recent years. No information which appeared to be of great value relative 
to the number of cases of typhoid fever for the years previous to 1881 has 
been found.

It appears that the death rate from all causes in Lynn has been materially 
reduced during the past eighteen years. Beginning with 1880, the death 
rate per 10,000 of the population by three-year periods has been as fol
lows : —

PERIOD.
Death Rate from 

All Causes 
per 10,000 Living.

PERIOD.
Death Rate from 

All Causes 
per 10,000 Living.

1880-82, . . . . 2 0 1 .2 1889-91, . . . . 168.7
1883-85, . . . . 179.6 1892-94, . . . . 170.6
1886-88, . . . . 177.0 1895-97, . . . . 167.7

A  study of the death rate from infectious diseases during the past nine 
years, from 1889 to 1897, considered in a similar manner, shows a notice
able increase in the number of deaths due to infectious diseases as com
pared with the deaths from all causes. These facts appear in the following 
table : —
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PERIOD,

Average Annual 
Number o f Deaths from 

Infectious Diseases 
per 10,000 Living.

Percentage (of Deaths
from All Causes) 

due to
Infectious Diseases.

1889-91,......................................................... 28.6 17.0

1892-94,......................................................... 80.2 17.7

1895-97, ......................................................... 31.9 19.0

A  study by three-year periods of the death rate from typhoid fever per 
10,000 living shows an increase similar to that which was found to exist 
in the death rate from all infectious diseases during the same years from 
1889 to 1897. The average annual death rate from typhoid fever and the 
relation of the deaths from this disease to the total number of deaths from 
all causes during each of the three-year periods are as follows : —

PERIOD.
Average Annual 

Number of Deaths from 
Typhoid Fever 

per 10,000 Living.

Percentage (of Deaths 
from All Causes) 

due to Typhoid Fever.

1889-91............................................................ 1.7 1.0

1892-94, ......................................................... 2.0 i . i

1895-97, ......................................................... 3.1 1.9

It appears from the foregoing table that the death rate from typhoid 
fever during the past three years has been 55 per cent, higher than that 
of the years from 1892 to 1894, and over 82 per cent, higher than during 
the period from 1889 to 1891. Moreover, it will be seen that the relation 
of the number of deaths from this disease to the total number of deaths 
from all causes during the three years from 1895 to 1897 was 73 per cent, 
higher than the average of the three-year period next preceding, and 90 
per cent, greater than that of the years from 1889 to 1891.

The death rate from typhoid fever per 10,000 living during each of the 
past three years, 1895-97, has been, respectively, 2.1, 4.4, 2.9. It will 
be seen that the mortality from the disease in 1896 was about 2.1 times 
that of the previous year, and during 1897 was about 1.4 times that of 
1895. The death rate from typhoid fever during 1896 was higher than 
that of any year since 1884, and during 1897 was greater than during any 
other year, except 1896, since the year 1887.

The records of the number of reported cases of typhoid fever and deaths
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therefrom during the past seventeen years show that this series of years 
may be divided into three periods. The first extended from 1881 to 1887, 
covering a period of seven years ; the second, from 1888 to 1893, embrac
ing six years ; and the third, from 1894 to March 24, 1898, covering about 
four and a quarter years.

It is evident that typhoid fever was prevalent in Lynn in an excessive 
degree during the period of years first mentioned, from 1881 to 1887. The 
probable number of cases occurring during each of the years in question, 
estimated from the number of deaths actually reported upon the basis of 
20 per cent, mortality and of the present population, has been found to 
be as follows : —

YEAR. Cases. YEAR. Cases.

1 8 8 1 , ................................ 196 1 8 8 5 ,................................. 99
1 8 8 2 , ................................ 212 1 8 8 6 ,................................ 121

1 8 8 3 , ................................ 159 1 8 8 7 ,................................. 115
1 8 8 4 , ................................ 147

During the period from 1888 to 1893 the number of cases of typhoid 
fever reported each year was fairly uniform, and was lower than in any 
period since records have been kept; so that this period may reasonably 
be taken to represent what, for purposes of comparison, may be considered 
as the normal prevalence of typhoid fever in Lynn when there are no unusual 
causes of infection. The annual number of cases of the disease, estimated 
upon the basis of present population, from the number of cases actually 
reported, for each of the six years from 1888 to 1893, is as follows : __

YEAR. Cases. YEAR. Cases.

1 8 8 8 , ................................ 74 1 8 9 1 ,................................ 69
1 8 8 9 , ................................ 70 1 8 9 2 ,................................ 58
1 8 9 0 , ................................ 69 1 8 9 3 ,................................ 69

The average number of cases of the disease per 10,000 inhabitants was 
10.5 and the average number of deaths 1.9.

Very early in the year 1894 the number of reported cases per month 
began to be considerably greater than the average monthly number during
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the period from 1888 to 1893. The conditions of the year 1894 were 
peculiar, in that the number of cases was not as great as usual during the 
late summer and the autumn months, but was very much greater than 
usual during the winter and spring months. The average annual num
ber of cases during the past three years, 1895 to 1897, upon the basis of 
present population, was 100.2; which is 47 per cent, larger than the aver
age number for the period of six years from 1888 to 1893. The current 
year, 1898, has been marked by an excessive prevalence of the disease 
during the months of February and March.

During the entire period from Jan. 1, 1894, to March 24, 1898, there 
was reported to your board a total number of 390 cases of typhoid fever, 
77 of which have resulted in death. Assuming that the cases of typhoid 
fever and deaths therefrom during the period from 1888 to 1893 represent 
usual conditions, there has been an excess, in the interval between Jan. 
1, 1894, and March 24, 1898, of about 156 cases, resulting in about 35 
deaths.

From Jan. 1, 1895, to March 24, 1898, there was reported a total num
ber of 336 cases of typhoid fever; and in 269 of these a careful investi
gation has been made of each individual case, and information has been 
obtained relative to the occupation and movements for about two months 
prior to the date of illness of persons having the disease, together with as 
complete information as possible relative to the water, milk, ice and food 
supplies used in each case during that period. In the study of these cases 
a large portion of the information was collected through your sanitary in
spectors, who were detailed by you to do this work. The remaining 67 
(or about 20 per cent.) were not investigated, because no satisfactory 
information concerning them could be obtained, the large majority of those 
persons sick with the disease during the years 1895 and 1896 having re
moved from the city.

Of the 269 cases investigated, 12 were undoubtedly imported, 7 others 
may reasonably be attributed to infection derived elsewhere than in Lynn, 
and 13 cases followed somewhat closely upon others occurring in the same 
families, and it is possible that the infection may have been derived from 
direct personal contact and association with those first coming down with 
the sickness. Excluding the cases which were imported, and 2 others, all 
are known to have been provided with the public water supply at the house 
from which they were reported. Only 17 individuals of the 257 cases in
vestigated, excluding as before the imported cases, are believed to have 
used at their homes any other water than that from the public water works. 
One hundred and fifty-four persons (or 60 per cent.) of all the cases in
vestigated, excluding the 12 cases known definitely to have been imported, 
are believed to have used no water for drinking purposes other than the 
public water supply of Lynn, during a period of two months previous to 
coming down with the disease.
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A study of the relation of the use of spring waters to the cases of typhoid 
fever occurring in Lynn during the period from Jan. 1, 1895, to March 24, 
1898, has given no evidence that the infection in any instance was derived 
from the use of a spring water. There is evidence, however, that the water 
of several of these springs has been at some time greatly polluted by sew
age and subsequently well purified in its passage through the ground ; and, 
while no case of typhoid fever was traced to the use of water from these 
springs, some of the waters are excessively hard, and it is not improbable 
that the hardness has an injurious effect upon the health of those using 
these waters. Moreover, there is danger that the purification of the water 
in its passage through the ground may at some time be less thorough, and 
thus endanger the health of those who use it.

An examination of the relation of the cases occurring during the period 
above noted to the milk supply indicates that several cases coming down 
in September, 1896, may have been due to infection received from the use 
of milk supplied by one of the largest dealers in Lynn. A careful investi
gation of other cases of typhoid fever, relative to the use of milk and a 
general study of the milk supply of Lynn, has failed to give any further 
evidence of infection derived from the use of this article of food.

In the course of the investigation it was learned that about 70 per cent, 
o f the people of the city used ice in connection with food or drinking 
water; while, of the total number of cases of typhoid fever investigated, it 
was found that a somewhat smaller percentage of those who contracted the 
disease had used ice in this way for a period of several weeks prior to the 
date of illness. Considering the fact that the most excessive prevalence 
of the disease occurred in the months from December to April, inclusive, 
when the use of ice in contact with food and water is far less common than 
at other seasons, it is unreasonable to attribute the excessive prevalence of 
the disease during these years to the use of ice.

An examination into the system of public water supply of the city of 
Lynn has revealed a most serious pollution by sewage of that portion 
which has been taken from the Saugus River above Howlett’s dam. The 
use of this source appears to have been begun in the latter part of 
the year 1893, or early in the year 1894. Throughout the past four years 
typhoid fever has been more or less prevalent upon the water-shed of this 
stream, under conditions which at times must have caused the infection 
of the river water with the germs of the disease, since there are man}' cess
pools which overflow into the stream, and there are privies situated either 
directly over the water or in its immediate vicinity. It has been found 
that practically coincident with the first use of this river water for the pur
poses of a public supply in Lynn typhoid fever began to be prevalent 
to a degree greatly in excess of its prevalence during the preceding six 
years, when the water supply is believed to have been in no part drawn 
from this source.
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In addition to the statistical evidence which has been presented, many 
facts have been brought out by personal studies of the individual cases of 
typhoid fever which make it impossible to arrive at any other conclusion 
than that nearly all of the excess in the prevalence of typhoid fever in Lynn 
during the years from 1894 to 1897 has been due to the use of the polluted 
waters of the Saugus River and of Birch Pond, and perhaps Breed’s Pond, 
which have been contaminated therefrom. It appears probable that some 
of the cases of typhoid fever occurring during the present year have been 
due to temporary infection of the water of Hawkes reservoir.

In addition to the examination which was made of the water-shed of the 
Saugus River, a cai’eful investigation was made of the water-sheds and the 
condition of the various other sources of public supply of the city. It ap
pears that the water-sheds of Breed’s, Birch, Walden and Glen Lewis ponds 
are largely embraced in a tract of land known as the Lynn woods, which 
is public property used for the purposes of a public park. There is no evi
dence that injury to the quality of the water of the ponds has been caused 
by the use of these lands by the public up to the present time.

In view of all the circumstances, the Board is of the opinion that a large 
portion of the sickness and mortality from typhoid fever in the city of Lynn 
in the past four years has been due to the pollution of the portion of the 
water supply drawn from Saugus River and from Birch and Breed’s ponds, 
to which this water is supplied. The sickness and mortality caused by the 
pollution of the public water supply of the city are, in the opinion of the 
Board, unnecessary and preventable; and the Board would, therefore, ad
vise the city of Lynn that, on account of the large population situated upon 
the water-shed of the Saugus River, the water from this stream should not 
be taken into the city until it has been thoroughly purified by filtration. 
While it does not appear that the public use of the Lynn woods, so called, 
has caused pollution of the ponds about which these lands are situated, it 
is, nevertheless, important that the use of these lands in the vicinity of the 
ponds and streams be continually under careful supervision, in order that 
all danger of the pollution of these sources of water supply of the city may 
be prevented.

The Board would also advise that measures be taken to prevent the use, 
for domestic purposes, of ice from polluted sources. A  careful supervision 
should also be exercised over the spring waters sold in the city, in order 
that the sale of such waters as are dangerous or injurious to health may 
be prevented.

With these conditions established, we see no reason why the city of Lynn 
may not return to the enviable condition existing from 1888 to 1893, when 
deaths from typhoid fever were less than in nearly all the cities of the 
State.

Should you desire to examine the details obtained in this investigation, 
they will be shown you at this office.
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M a r b l e h e a d . A  communication was received from the water 
commissioners o f Marblehead, Dec. 20, 1897, asking the opinion 
ol the Board as to the cause o f a reddish color in the public water 
supply o f the town, sometimes accompanied by a bad taste and 
odor. They also requested advice as to the best remedy for the 
same. The Board replied as follows : —

Ju l y  7, 1898.

The State Board of Health received from you, on Dec. 20, 1897, a com
munication relative to the quality of the water supply of the town of Mar
blehead, which you state is objectionable on account of a reddish color, 
which stains materials with which it comes in contact, and also on account 
of a somewhat disagreeable taste and odor ; and you request information 
as to the cause of the trouble and advice as to a remedy therefor.

The Board has caused an examination of the present sources of supply 
to be made by its engineer, and finds that the supply of the town is at 
present drawn chiefly from two large wells, one known as Well No. 1, 
located near the pumping station and not far from Loring Avenue in 
Salem, and the other known as Well No. 2, located about 800 feet south
east of the pumping station. The water in the latter well stands at a con
siderably higher level than the water in Well No. 1, and is drawn into Well 
No. 1 by gravity. A  system of thirty-nine tubular wells, situated mostly 
in a marsh near the salt water north-east of the pumping station, has been 
used occasionally in connection with the other sources. Numerous samples 
of the water supplied to the town from these sources have been analyzed 
since the works were first constructed, the results of which showT that the 
water is affected by the presence of an excessive amount of iron, causing 
the reddish appearance and probably also the taste and odor of the water 
to which you refer in your application.

Examinations of the separate sources of supply show that the water of 
Well No. 2, which furnishes the greater portion of the water supplied to 
the town, contains a very large amount of iron. It has not been practicable 
to obtain samples from Well No. 1 except at times when it was affected by 
the presence of water from Well No. 2; but the mingled water of the two 
wells, as drawn from Well No. 1, contains a considerably smaller quantity 
of iron than the water of Well No. 2, and it seems probable that the water 
which drains naturally into Well No. 1 is not at present affected by an 
excess of iron.

Examinations of the water of the tubular wells show that this water also 
is affected by an excess of iron, and, moreover, the quality of the water 
appears to deteriorate rapidly when any considerable amount is drawn from 
these wells, on account of a marked increase at such times in the hardness 
and in the quantity of salt present in the water.

With regard to the best means of improving the quality of the water of
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Well No. 2, the Board has caused experiments to be made with water taken 
from this well, the results of which have shown that by first aerating the 
water and subsequently filtering it through a sand filter at a rate of about 
10,000,000 gallons per acre per day, the iron can all be removed, and a 
clear and colorless water can be obtained which is free from taste and odor.

In constnicting a filter to filter all of the water of Well No. 2, it would 
be desirable to provide for a smaller rate of filtration than that at which 
the experimental filter was operated, and the depth of sand should not be 
less than 24 inches. The filter should be so designed and constructed that 
it can be operated without difficulty at the rate proposed, and provision 
should be made for cleaning. The filter should be covered, to prevent 
difficulty of operation in cold weather.

Should you desire to construct a filter for the improvement of your water 
supply, the plans should be prepared by a competent hydraulic engineer, 
and the Board will, upon application, give you advice with reference to 
any plans which you may wish to present.

The consumption of water in the town is increasing, and in connection 
with plans for the filtration of water from your present sources the Board 
would suggest that you consider the question of the possible necessity for 
an additional supply.

M e d f o r d . An application was received, Oct. 18, 1898, from 
the water commissioners o f Medford, for the advice o f the Board 
relative to the proposed use o f the water o f W right’s Pond as a 
source o f water supply during the cold weather. The Board re
plied to this application as follows : —•

D ec . 2, 1898.

The State Board of Health received from you, on October 18, an appli
cation requesting the advice of the Board with reference to the use of water 
from Wright’s Pond for the supply of the city of Medford during cold 
weather.

The Board has caused the pond and its water-shed to be examined by 
one of its engineers, and a sample of the water collected on November 4 
to be analyzed. This analysis shows that the water at that time had con
siderable color and a somew'hat unpleasant odor -when heated ; and the 
quantity of organic matter present, as shown by the free and albuminoid 
ammonia, was large. The water of the pond does not appear to be ex
posed to danger of pollution by sewage, but it will be liable to be objec
tionable for drinking and other uses on account of its appearance and 
disagreeable taste and odor; and on this account the Board would advise 
that you avoid the use of water from this pond, if a better source is 
available.
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N a t i c k . The water commissioners o f Natick applied to the 
Board, Feb. 15, 1898, for its advice relative to a proposed water 
supply for the town, to be taken from gravel beds lying between 
the Worcester road, the Saxonville branch o f the Boston & Albany 
Railroad and Lake Cochituate, and distant about one and one-half 
miles from the railroad station in Natick. The Board replied to 
this application as follows : —

M a r c h  17, 1898.

An application was received from you, on Feb. 15, 1898, requesting the 
advice of the State Board of Health with reference to a proposed water 
supply for the town of Natick, containing the following outline of your 
proposed plans: —

It is proposed to obtain a supply of ground water from the gravel beds under
lying land owned by the town of Natick and bung between the Worcester Road 
(old turnpike), the Saxonville branch of the Boston & Albany Railroad and Lake 
Cochituate, said land being located in the town of Natick and distant about one 
and one-half miles from the railroad station in Natick, and is the territory re
ferred to in the communication of your Board to the water commissioners of 
Natick, dated Nov. 4, 1897.

It is proposed to obtain this water by driven wells of large diameter arranged 
in clusters and connected with each other and a main suction pipe by pipes of 
appropriate diameter, such wells to be located at such points and driven to 
such depths as convenience in construction and quantity of water available may 
indicate.

Or, by an excavated well of large diameter, to be retained with heavy stone 
work, laid dry, and lined inside with water-tight brick work laid in American 
Portland cement, this well to be covered with appropriate roof to exclude sun
light.

Or, the above methods may be used in combination; in such case the large 
well to serve as a storage reservoir to meet the demand for rapid pumping.

The water obtained by either or both of the above plans is to be pumped into 
a stand-pipe, to be constructed on an appropriate elevation within the town limits, 
such stand-pipe to be of most modern construction, and to have a tight roof to 
exclude sunlight and air and reduce the danger of freezing in cold weather. In 
such stand-pipe the ground water is to be delivered at or near the high-water 
mark at the top of the structure.

Or, the water may be pumped through the present system of piping in the 
town into the present reservoir on Broad Hill; in such case the reservoir is to 
be covered over by an appropriate and durable design in construction in order 
to preserve the quality of the water.

The opinion and advice of the Board is desired as to the sufficiency and quality 
of the proposed supply and its desirability in comparison with the water now 
drawn by the town from Dug Pond.

You also submitted the results of your investigations as to the character 
of the soil in the territory referred to in the application by means of tubular



1899.] SENATE — No. 4. 47

test wells, and the results of a pumping test made by connecting several 
of these wells and pumping from them nearly continuously with a steam 
pump for a period of thirteen days, from January 19 to Feb. 1, 1898. 
During this test samples of water drawn from the wells, collected by you 
and by the Board, have been analyzed.

The source from which it is proposed to obtain the supply is the same 
as that referred to in your application of last year, concerning which the 
Board advised that the conditions appeared to be favorable, and suggested 
that further investigation be made in its communication of November 4. 
The character of the soil, as shown by the material taken from the wells, 
appears to be coarse and porous, but the soil taken from one of the wells 
driven in the bottom of the small shallow pond known as Snake Pond was 
quite fine.

The wells from which water was drawn were located in the immediate vicin
ity of Snake Pond, and several other test wells were driven near the shore 
of the southerly basin of Lake Cochituate and one near the southerly shore 
of the middle basin of the lake. The average daily quantity of water 
pumped during the test was considerably in excess of the quantity now 
used for the supply of Natick ; but, nevertheless, the water in the ground 
in the vicinity of the wells, as shown by your observations, rose consider
ably during the test, following closely a rise in the level of the water of 
Lake Cochituate. The tests as a whole indicate that a quantity of water 
much in excess of the present needs of the town of Natick can be obtained 
from the ground at this place, under conditions similar to those which ex
isted when the pumping test was made. The lake may, however, be drawn 
down much lower at times than its level at the time this test was made, 
and the amount of water which the ground would yield would be smaller 
when the level of the water in the lake is lower, and it is not feasible to 
tell definitely the probable quantity of water that could be obtained from 
the ground when the lake is drawn down near low-water level; but it 
appears to be practicable to increase the yield of the wells, if it should 
become necessary, by pumping water from the lake upon the surface of the 
ground in their vicinity.

Analyses of several samples of the water of the test wells collected at 
intervals throughout the test show that this water was clear, colorless and 
otherwise of good quality for the purposes of a public water supply; and, 
if the location of the wells in soil containing organic matter beneath the 
small pond is avoided, and the wells for permanent use are located at a 
sufficient distance from the lake to avoid danger of imperfectly filtered 
water from that source finding its way into them, there appears to be no 
reason to expect a deterioration in the quality of water, if a quantity suffi
cient for the supply of Natick should be drawn continually from the ground 
at this place, provided the water is kept from exposure to light, as is pro
posed in your present plan.
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In view of the results of the investigation, the Board is of the opinion 
that the source proposed by you is an appropriate one for the supply of 
the town of Natick, and is much more desirable than Dug Pond, your 
present source, the capacity of which is little in excess of the present 
needs of the town in dry years. Moreover, as stated in the previous 
communication of the Board with reference to this subject, Dug Pond is 
not a safe source from which to take water directly for domestic uses, on 
account of the large population located along its main feeder, which dis
charges into the arm of the pond from which its supply for the town is 
drawn.

The Board wrould, therefore, advise that the new works be constructed 
with a view to supplying the town wholly from the new source, in order 
that the use of water from Dug Pond may be abandoned as soon as 
practicable.

N e e d h a m . An application was received, Sept. 23, 1898, from 
the Needham water board, giving notice o f their intention to in
crease the water supply o f that town, and requesting the advice 
o f the State Board o f Health relative to the same. The Board 
replied to this application as follows : —

N ov. 17, 1898.

The State Board of Health received from you, on Sept. 23, 1898, an 
application under the authority of chapter 375 of the Acts of 1888, giving 
notice of your intention to increase the system of water supply for the town 
of Needham, and giving an outline of your proposed plan for adding to the 
supply by providing further means for securing ground water from the 
water-shed of your present supply, as follows : —

To accomplish this it is proposed to sink another well or provide filter-o-alleries 
or conduits, or both, in the sand and gravel basin between the present well and 
the pumping station.

To aid in keeping the ground saturated about the supply well, it is proposed 
to construct a storage basin either above the location of the wells in the valley 
of the brook or below the wells near the pumping station in the sandy basin 
before mentioned

The latter location seems preferable, inasmuch as considerable sprino- water 
now wasted would be intercepted; the water table in the near vicinity of the 
wells would be maintained higher; more water would pass through the reser
voir, creating a better circulation; and there would be a large body of water 
near the pumping station, which, although not to be used direct, its presence 
would give an added sense of security in considering the possibility of a con
flagration coincident with an empty stand-pipe and low water in the wells The 
reservoir would be excavated to uniform depths and protected against impure 
surface water by a sand filter dam where the brook enters.
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Subsequently a plan was submitted by your engineer, showing the pro
posed location of a well in the valley of the brook about 440 feet south
west of your present well, between the present well and the pumping 
station, together with the location of the proposed dam across the brook 
a short distance above your pumping station, but below the location of 
the present and proposed wells, and the approximate outlines of the res
ervoir which would be created thereby.

From this plan it appears that the shores of the pond will be at the 
nearest place within about 225 feet of your present well, and that, to avoid 
flooding the ground in the immediate vicinity of your proposed new well, 
it is proposed to raise the level of the ground so that the line of flowage 
in the pond will be at least 90 feet from the well.

The consumption of water in Needham has increased very rapidly in the 
last^few years, and there are indications that the supply from the present 
source would prove inadequate for the supply of the town in a dry season, 
and a suitable additional supply should be provided without delay.

The Board has carefully considered the proposed plans, and has caused 
the locality to be examined by its engineer and a sample of the water from 
the test well at the location of your proposed new w'ell to be analyzed. It 
appears that a test well at the site of your proposed new well yields water 
freely at a rate of about 60 gallons per minute when pumping with a hand 
pump ; and the results of the analysis of a sample of the water sent in by 
you from this well indicate that its quality at the present time is good, 
being about the same as that of your present source of supply. Observa
tions upon the height of water in the test well and in your present well 
show that, when pumping from the present source, the level of the water 
in the test well is affected to a considerable extent, showing that the ground 
water in the vicinity of your proposed well is already influenced by pump
ing from your present source. No test has been made to determine the 
probable quantity of water that can be obtained from the ground in the 
vicinity of this test well, in addition to the quantity now obtained from 
your present well.

The proposed well would be located close to the edge of the water-shed 
of the brook, on its southerly and westerly sides, while on the north-westerly 
and northerly sides tests of the ground have shown that ledge comes to 
within 9 feet of the surface in places. It also appears that ledge was en
countered in the test well at a depth of 16 feet beneath the surface, and 
the indications are that the stratum of porous material from which water 
can be obtained is not of considerable depth or extent.

It is a part of your plan, however, to create a small pond near the wells, 
by means of which it is expected to saturate the ground and thus increase 
the yield of these sources. It is impossible to determine beforehand to 
what extent the water of your proposed pond would filter through the 
ground to these wells; but, even if a large portion of the flow of the
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brook should enter the wells through the ground, it is doubtful whether 
the yield of the wells would be sufficient to supply the requirements of the 
town of Needham if a dry year should occur in the immediate future. It 
may also happen that imperfectly filtered water from the pond may enter 
the wells and have an unfavorable influence upon the quality of the water, 
causing it to contain an excess of iron or organic matter, and making it 
objectionable for many uses.

In view of all the circumstances, the Board does not at present advise 
the adoption of the method now proposed for increasing the water supply 
of the town of Needham, but would advise a further investigation, with a 
view to obtaining a larger quantity of water than would probably be made 
available by the proposed new well.

It is desirable to increase your supply, if possible, by further works in 
the vicinity of your present well. A  single test well in a small valley %ast 
of your present well indicates that porous soil may be found in that vicinity 
at a considerable depth beneath the surface ; and, under the circumstances, 
it seems desirable to make further tests in this valley, to determine whether 
any considerable additional supply of ground water may be obtained there.

It is also desirable to make a careful examination along the Charles 
River, near your present pumping station, to see whether a suitable addi
tional supply may not be obtained near that stream.

The Board will co-operate with you in such further investigations as you 
may decide to make, by making such analyses of samples of water as may 
be necessary, and will, upon application, give you further advice in this 
matter when you have the results of further investigations to present.

North A ndover. An application was received from the water 
commissioners o f North Andover, April 20, 1898, for the advice 
o f the Board relative to taking the water o f Great Pond in that 
town as a source o f public water supply. The Board replied to 
this application as follows : —

M a y  6, 1898.

The State Board of Health received from you, on April 20, 1898, an 
application for advice with reference to a proposed source of water supply 
for the town of North Andover, to be taken from Great Pond in that town, 
at a point near its southerly end, and has caused an examination of the 
proposed source to be made and a sample of the water of the pond to be 
analyzed.

The results of this analysis, and of analyses of two samples made in 
previous years, indicate that the water is soft, generally only slightly 
colored, and is in other respects of good quality for the purposes of a 
public water supply. The limited number of examinations thus far made 
are not sufficient to make it possible to determine whether its quality would



1899.] SENATE — No. 4. 51

be satisfactory at all times ; but the indications are that the water will 
generally be satisfactory, but that it may at intervals be affected by the 
presence of large numbers of microscopic organisms, which may impart 
to the water a noticeable taste and odor.

The quantity of water which the pond will furnish is many times in ex
cess of the quantity which would be required for the supply of the town 
of North Andover.

The water-shed of the pond contains a considerable number of dwelling- 
houses, in connection with most of which there are barns and out-houses ; 
and it will be necessary to prevent danger of the pollution of the pond 
from these places. The pond is also used to a considerable extent as a 
summer resort, and it is likely that the number of summer visitors will 
increase from year to year. There are, moreover, several buildings around 
the<shores which are said to be used as places of resort in the summer 
season, one of which is not far from the proposed intake.

Recent investigations in the cases of other ponds used as sources of 
public water supply indicate that there might be much danger to the health 
of the inhabitants of the town should water be drawn directly from the 
pond, unless the use of the pond is under such control and supervision as 
to prevent its pollution ; and the Board would advise that such control and 
supervision is necessary to protect the health of those who may use the 
water.

At a later date, Sept. 23, 1898, the same board applied to the 
State Board o f Health, requesting an opinion as to the probable 
effect o f the water o f Great Pond upon lead or lead-lined pipes, 
as affecting the water for domestic use. The Board replied to this 
letter as follows : —

O ct. 7, 1898.

The State Board of Health has considered your communication of Sept. 
23, 1898. in which you inquire whether anything was found in the analyses 
of Great Pond water that would make the use of lead or lead-lined pipe 
undesirable for street services to dwellings.

It is not possible for the Board to determine, from the analyses of Great 
Pond water that have been made by the Board, whether the water would 
take up lead if supplied through pipes of that metal, or, if so, to what 
extent. Investigations thus far made with regard to this subject have 
shown that, while in some cases certain waters do not appear to dissolve 
lead from the pipes, in most cases it is found that lead is taken up by the 
water from such pipes. The quantity taken up is in many cases quite 
minute; but in some cases investigated by the Board it has been found 
that water dissolves lead from lead pipes in large quantities, and severe
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cases of lead poisoning have been caused by the use of water from public 
water supplies drawn through lead pipes.

Even if tests should show that Great Pond water would not take up lead 
in passing through lead pipes at the present time, it is possible that in the 
future some change might occur in the character of the water which would 
cause it to attack the pipe, or a supply of water of a different character 
might, at some time, be introduced from another source, which might be 
unfavorably affected by passing through lead pipes.

Under the circumstances, the Board would advise that you avoid the use 
of lead either for mains or services in connection with the proposed system 
of water supply of the town of North Andover.

N o r t h f i e l d . An application was received, March 4, 1898, from 
the Northfield Water Company, for the advice of the Board relative 
to a proposed water supply from Minot Brook and Warwick Brook,
‘ ‘ for domestic use and for the better protection of the town from 
fire.” The Board replied to this application as follows : —

A p r il  8, 1898.

The State Board of Health received from you, on March 4, 1898, an 
application for advice with reference to a proposed water supply for the 
town of Northfield, in which you state that the supply is to be obtained 
from a brook running between Hemlock and Round mountains, known as 
the Minot Brook. You also state that, should it be necessary at a later 
date to increase this supply, you propose to use so much of the water of 
Warwick Brook, so called, as may be necessary.

The Board has caused an examination of the proposed sources of supply 
to be made by one of its engineers, and has had samples of the water of 
each of these sources analyzed. The water of Minot Brook is found from 
this analysis to be nearly colorless, soft, and of excellent quality for the pur
poses of a public water supply; and, while its quality may be found to be 
somewhat different at other seasons of the year, it is not probable that the 
difference will be material. The water-shed of the brook is free from 
dwelling-houses, and its waters do not appear to be exposed to any danger 
of sewage pollution.

With regard to the quantity of water that can be obtained from this 
source, it is difficult to form an estimate from an examination made at this 
season of the year, since the flow in the drier portion of a dry season would 
be very much smaller than at the present time ; but, so far as can be learned, 
the How of this brook appears to be well maintained in the summer season, 
and it is probable that by the construction of a small reservoir, capable of 
holding a few weeks’ supply for the town, a sufficient quantity of water
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can be obtained from this source for the supply of the town for several 
years, at least, if the growth is no greater than it has been in the past.

Warwick Brook would probably furnish an ample supply of water at all 
times without storage, but its water has considerable color and would be 
of less satisfactory quality than that of Minot Brook; moreover, there are 
several houses located near this stream above the place at which it would 
naturally be taken for the supply of Northfield, and there would be great 
danger that, if this source should be used for the supply of the town, the 
health of the people would be endangered by sewage entering the stream 
from these houses. It does not appear to be practicable, except at a large 
expense, to prevent the danger of pollution of this stream by sewage, and 
the Board therefore does not advise its use as a source of water supply for 
Northfield.

There appear to be other sources in this region which, like Minot Brook, 
are not exposed to pollution from population upon their water-sheds, and 
from which it may be practicable to obtain by gravity a further supply of 
water of good quality in connection with Minot Brook. Possibly the brook 
draining the westerly slope of Hemlock Mountain and north of the Minot 
Brook drainage area would furnish a suitable and satisfactory additional 
supply for the town. The Board would recommend that a further examina
tion be made, with a view to selecting a source of suitable quality in case 
the yield of Minot Brook should prove insufficient for the supply of the 
town.

The Board will, if you so request, assist you in any further investigations 
you may wish to make 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.

P e p p e r e l l . An application was received from the selectmen 
of Pepperell, Oct. 26, 1897, for the advice o f the Board relative 
to a proposed water supply for the town to be taken from wells in 
the valley o f Sucker Brook. The Board replied to this application 
as follow s: —

M a r c h  17, 1898.

The State Board of Health received from you, on Oct. 26, 1897, an 
application for advice with reference to a proposed water supply for the 
town of Pepperell, with which you submitted a report relative to tests of 
the ground in the valley of Sucker Brook in the Sartelle Meadow and 
above, by means of tubular wells, and requested the advice of the Board 
with reference to taking a supply of water for Pepperell from the ground 
in this vicinity.

The Board has caused an examination of the locality to be made by its 
engineer, and has caused a sample of the water collected from one of the
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wells to be analyzed. The results of this analysis do not differ materially 
from the analysis of a sample of water collected from another well in this 
region three years ago; they show, as stated in a previous reply, that 
the water is of good quality except for its hardness, which would render it 
unsatisfactory for some of the purposes of a public water supply.

The source now under consideration is one of those proposed by you in 
your application of three years ago, the plan proposed at that time being 
to construct a well near the right bank of the Nissitissit River, just below 
the mouth of Sucker Brook, and to lay a pipe with open joints from that 
point to the vicinity of Sartelle Meadow, where it was proposed to con
struct a second well to supplement the supply. It was suggested at that 
time, in case a sufficient supply should not be obtained from the valley of 
the brook, that the source might be further supplemented by drawing water 
from the valley of Gulf Brook, the water-shed of which lies north-west of 
that of Sucker Brook. The results of tests of the ground in the valley of 
Sucker Brook made at that time and at a subsequent time showed that ledge 
was found so near the surface near the mouth of Sucker Brook that it was 
impracticable to obtain water from the ground at this place, except possi
bly in very small quantity ; and the tests further up the valley showed that 
the conditions for obtaining water freely from the ground were not favor
able at any place below the Sartelle Meadow.

The recent tests were made by driving seven wells in the valley of the 
brook, one being located in the Sartelle Meadow and the others between 
the meadow and a road which crosses* Sucker Brook about a quarter of a 
mile above the meadow. The tests show that water could be obtained freely 
from the well in Sartelle Meadow, and with considerable freedom from three 
of the other wells nearest the meadow ; but from the upper three wells no 
water could be obtained, on account of the fineness of the material, and in 
nearly all of the wells ledge was found at no very great depth beneath the 
surface of the ground.

The results of these tests tend to confirm the opinion of the Board, ex
pressed in a previous reply, that the quantity of water which could be 
obtained from the ground in the valley of Sucker Brook would not be suffi
cient for the supply of the town in the drier portion of a dry year after the 
water supply system comes into general use; and it does not appear to be 
practicable to supplement the supply from any other source without main
taining and operating two pumping plants.

In the previous reply of the Board with reference to this subject it was 
suggested that you make further tests in the valley of Unquetenasset Brook, 
by driving wells along the valley of the brook to determine whether porous 
soil is found beneath the surface in the valley at any place from which 
water of good quality could be drawn with freedom from the ground; and 
it appears, from information submitted by you, that tests were made in this 
valley in the spring of 1897, between the railroad crossing near the mouth
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of the brook and the Dunstable Road ; but the conditions appear from the 
report submitted by you to be unfavorable to obtaining water from the 
ground in this region, though, judging from the location of the test wells, 
the area covered does not include all of the valley of the brook in which 
the conditions may be favorable to obtaining water in large quantity from 
the ground. On account of the snow, it has not been possible to make a 
satisfactory examination of this territory recently, to determine whether 
further investigation in this valley is desirable.

In view of the circumstances, the Board does not at present advise that 
you attempt to secure a water supply from the valley of Sucker Brook, but 
advises that you continue your investigations, and that you secure the aid 
in this matter of an engineer of experience in matters relating to water 
supply. It is desirable that these investigations include a consideration 
of the feasibility of obtaining a ground-water supply in the vicinity of 
Baddacook Pond ; and it may be found advisable to make further tests 
in the valley of Unquetenasset Brook, for a distance of at least a mile 
above the place where the previous tests were made.

The Board will give you further assistance in this investigation by mak
ing such analyses of the water as is necessary, and will, upon application, 
give you further advice when you have the results of further investigations 
to present.

P e p p e r e l l . The Board received another application from the 
selectmen o f Pepperell, Aug. 11, 1898, for advice relative to the 
introduction of a public water supply for that town. The Board re
plied to this application as follows : —

S e pt . 1, 1898.

The State Board of Health received from you, on Aug. 11, 1898, an 
application for advice with reference to a proposed water supply for Pep
perell, accompanied by a report giving a description of certain tests made 
by means of tubular wells in the valley of Unquetenasset Brook. From 
this report it appears that ten test wells were driven in the valley of the 
brook, at various places between the point where it is crossed by the Dun
stable Road and the road which crosses near Cummings’ Mill, about one 
and one-half miles further up stream, but that none of these wells reached 
a stratum which would furnish water in any considerable quantity. Further 
tests by means of wells located in the vicinity of a road which crosses the 
brook about three-fourths of a mile above Cummings’ Mill and two and 
one-lialf miles south-east of the village of East Pepperell were more favor
able. At this place five wells were driven, three of which penetrated a 
gravel stratum of a considerable depth, from which water could be pumped 
freely with a hand pump.

The Board has caused the latter locality to be examined by its engineer, 
and samples of the water from three of these test wells to be analyzed.
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The results show that the water is quite soft, but the samples contained an 
excessive amount of iron, which would render this water objectionable for 
many domestic uses. A  general examination has been made of the land in 
this valley for a long distance up the brook, and the surface indications 
appear to be favorable to the absorption by the ground of a large portion 
of the water which falls upon its surface, and there are several large springs 
in the low land in the valley. An analysis of a sample of water collected 
from one of these springs showed that the water was clear and nearly color
less and was also quite soft, the hardness of this water, as well as that of 
the test wells already referred to, being much less than that of the water 
obtained from wells in the valley of Sucker Brook, where your previous 
investigations were made. While the water of the test wells contained an 
excessive amount of iron, the quantity of iron found in the spring water 
was insignificant, and it is therefore evident that ground water free from 
an excess of iron can be obtained in this valley.

So far as the Board can judge from the information which has thus far 
been submitted, the conditions for obtaining a suitable supply of good 
ground water are more favorable in this valley than at any other place 
within an equal distance of Peppered; and the Board would advise that 
thorough tests be made here, to determine definitely the feasibility of obtain
ing a suitable supply of water for the town. Such tests should be made 
under the direction of an engineer of experience in the design and con
struction of works for the collection of ground water.

If by further examinations a gravel stratum of large depth and extent is 
found, it will be very desirable to connect together several wells, and test 
them by pumping continuously for a period of several days, at a rate at 
least as great as would be likely to be required for the supply of Peppered 
after water comes into general use, and to note the effect of such pumping 
upon the elevation of the water in the ground, in order to obtain infor
mation as to the probable quantity of water that the source will yield. 
Samples of water should also be collected to determine its quality before 
pumping, and what changes, if any, take place in the course of the test.

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

R o w l e y . The board o f health o f Rowley applied to the State 
Board o f Health, April 16, 1898, for its advice in regard to the 
quality o f the water of certain wells used by the operatives in shoe 
factories in that town. The Board replied to this application as 
follow s: —
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June 3, 1898.

The State Board of Health received from you, on April 16, a communi
cation relative to three wells in the town of Rowley, the water of which you 
state is used extensively by the public for drinking, and you desire the 
advice of the Board as to the quality of the water.

The Board has caused the location and surroundings of these wells to be 
examined by one of its engineers, and has analyzed two samples of the 
water from each well, one on the 1st of March and the second on April 
30, 1898.

The water of the first sample, collected from the Burke well, so called, 
was found to be clear, colorless and free from odor, and the quantity of 
organic matter present was not large. The chlorine, however, appears to 
be above the normal for the region, and a considerable quantity of nitrates 
was present in the sample. These results indicate that the wrater has at 
some time been polluted by sewage and subsequently well purified in its 
passage through the ground. The sample collected on April 30 was slightly 
turbid and colored, but free from odor, and the quantity of organic matter, 
as represented by the free and albuminoid ammonia, was the same as in the 
first sample. The chlorine and nitrates, however, were considerably higher 
and the water was much harder. So far as chemical analyses show, there 
is no indication that the water of this well is, in its present state, injurious 
to the health of those who use it for drinking or cooking purposes ; but, 
considering the comparatively small depth of the well and the nearness of 
several of the sources of pollution, there is danger that at some time pol
luting matter may enter the well without complete purification, and this 
well cannot, therefore, be considered a safe source of drinking water.

A sample of water from the Pickard well, so called, collected on March 1, 
was found to be slightly turbid and colored, but free from odor. The 
water was hard, and contained several times as much mineral matter as the 
Burke well and a much larger quantity of organic matter. The quantity 
of chlorine and nitrates was also excessive. The second sample, collected 
on April 30, was found to be decidedly turbid and more colored than the 
first sample. It also contained a considerably larger quantity of organic 
matter, though the chlorine and nitrates were slightly smaller than in the 
previous sample. An examination of the surroundings of the well shows 
the presence of several privies and sink drains in its immediate vicinity, 
and the analyses show that the water has been highly polluted and has not 
been fully purified in its passage through the ground to the well. In the 
opinion of the Board, this well is a dangerous source from which to take 
water for drinking or other domestic purposes, and its further use should 
be prevented.

The third well is known as the Armitage well, which is said to have been 
in use for many years. Its surroundings are similar to those of the other 
wells, but the analyses show that the water is very hard and is even more
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highly polluted than that of the other wells ; and, in the opinion of the 
Board, this well also is a dangerous source from which to take water for 
domestic uses, and its use should be prevented.

S h e f f i e l d . A  communication was received, Nov. 13, 1897, 
from the Sheffield Water Company, calling attention to an unusual 
outbreak o f illness in one o f the schools o f that town, and stating 
that the illness had been attributed by some persons to the new 
public water supply, and at the same time requesting an examina
tion o f the water by the State Board o f Health. The Board caused 
an examination to be made, and replied as follows : —

M ar c h  4, 1898.

The State Board of Health received from you, on November 13, a com- 
munication calling attention to cases of illness in one of the schools of 
Sheffield, which appears to have been attributed by some persons to the 
water supplied from the new system of works installed last fall.

The Board, upon receipt of your letter, caused an examination to be 
made of the sources of water supply of the town and of the locality in 
which the schools were situated, and from this examination it appeared 
that the school children in the two school buildings located in the centre 
of the village were all supplied with water from the public works by the 
same pipe; but the cases of illness were practically all confined to the 
children in the room occupied by the primary school, while there was only 
one case in the other room in this building, and none at all among those 
in the other building near by, which, as already stated, was supplied with 
water through the same pipe. These conditions point to infection of the 
children of the primary school from some cause which affected the condi
tion of the children of the other room in this building but slightly, and had 
no effect at all on those of the grammar and high schools.

Since there appeared to be some doubt as to the exact nature of the 
disease, which was thought to be malarial, the Board has sought further 
evidence on this point, but none has been obtained.

The sources of water supply were examined, and no evidence was found 
o f the possible infection of the source from which the supply was then 
being drawn. It does not appear to the Board that there is any e-vidence 
that the disease was due to infection of the water supply.

S o u t h  H a d l e y . The water commissioners o f the fire district 
o f  South Hadley Falls applied to the Board, July 25, 1898, for 
advice relative to a bad taste and odor in their water supply, and 
the best method of improving the quality o f the water. They also
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asked whether the condition o f the water would make it injurious 
to the health o f persons using it. The Board replied as follows : —

S e p t . 2, 1898.

The State Board of Health received from you, on August 4, a communi- 
cation stating that the water of Leaping Well reservoir has a strong odor 
and bad taste, and requesting the Board to make an examination of the 
water and to advise you as to means by which the quality of the water may 
be improved. You also request information as to whether there is any 
thing in this water that would affect or be injurious to the health of the 
community.

The Board has caused the reservoir and its surroundings to be examined 
by one of its engineers, and has caused samples of the water of the reser
voir and of the water of the brook which feeds it to be analyzed, both 
chemically and microscopically. The results of these analyses, taken in 
connection with the results of similar examinations of water from this 
source made in previous years, show that the quality of the water is un
favorably affected, especially in the summer season, by the presence of 
large numbers of microscopical organisms, of kinds which are known to 
impart to water a disagreeable taste and odor. The cause of the recent 
bad taste and odor of the water has evidently been the presence of large 
numbers of the organism Anabcena. While the presence of such organisms 
in large numbers often renders a water disagreeable for drinking and other 
domestic uses, it is not known that waters affected in this way are injurious 
to health.

An examination of the water-shed of the reservoir shows that the soil 
is sandy, and the indications are that a large proportion of the water fall
ing upon the surface sinks into the ground, and, after percolation through 
the soil, enters the reservoir, or the brook which feeds it, in the form of 
springs. An analysis of a sample of the water of the brook which appears 
to form the main feeder of the reservoir shows that the water is practically 
clear and colorless, and contains only a very small amount of organic 
matter, as compared with the water which has been standing in the reser
voir. It is well known that ground water, such as that which enters the 
reservoir, very quickly deteriorates when exposed to the action of the sun
light by storage in an open reservoir; and, judging from experience with 
such sources, the water of the Leaping Well reservoir is likely to continue 
to give trouble at times from disagreeable tastes and odors for an indefinite 
period.

The appearance of the surface of the ground in the vicinity of the reser
voir indicates that the soil may be coarse and porous to a considerable 
depth; and, if this is the case, it may be practicable, by constructing 
filter-galleries or similar works in the vicinity of the shores of the reser
voir, to obtain a large proportion, if not all, of the yield of this source by
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filtration through the ground, and at the same time to secure a water free 
from color, taste or odor, which will not deteriorate if kept from exposure 
to light, and which can probably be conveyed to the town through the 
present system.

In view of all the circumstances, the Board would advise that you cause 
tests to be made in the vicinity of the reservoir, by means of tubular wells, 
to determine the character of the soil and the probable quantity of water 
to be obtained from the ground. If the material is very coarse and porous, 
it is desirable that works for collecting ground water be located as much 
as 100 feet from the shore of the reservoir, to reduce as much as possible 
the danger of imperfectly filtered water from the reservoir finding its way 
to the collecting works. It is very desirable that investigations and plans 
for improving the quality of the water be made under the direction of an 
engineer of experience in such matters.

The Board will assist you in these investigations, if you desire, by mak
ing analyses of samples of water, and will, upon application, give you 
further advice in the matter when you have the results of further investi
gations to present.

W  a r e h a m . An application was received, Jan. 17, 1898, from 
Mr. Joseph Iv. Nye, for the advice o f the Board relative to a pro
posed extension o f the water supply o f Onset to that part of the 
town of Wareham known as the Narrows, using for the purpose the 
water of Sandy Pond, also known as Jonathan’s Pond, in that town, 
the present source o f supply of Onset. The Board replied as 
follows : —

F e b . 3, 1898.

The State Board of Health received from you, on Jan. 17, 1898, an 
application for advice with reference to a proposed water supply for a por
tion of the town of Wareham, in which you state that it is proposed to 
extend the present works of the village of Onset in that town into the 
portion of the town known as Wareham Narrows, using, as the source of 
supply, Sandy Pond, also known as Jonathan’s Pond, the present source 
of supply of the village of Onset.

Several chemical analyses of the water of Jonathan’s Pond have been 
made since the works for supplying the village of Onset were constructed, 
in 1894, and the results have shown that the water has been very soft, and 
otherwise of good quality for the purposes of a public water supply.

The works for supplying the village of Onset have been in use for a 
period of four years, and the quantity of water used during the year just 
ended, according to information furnished by you, averaged only 13,000 
gallons per day. While, as already stated in a previous communication of
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the Board with reference to this subject, the limits of the territory which 
contributes to the supply of Jonathan’s 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, the indications are, that, con
sidering the small quantity of water used by Onset at present, the yield of 
the pond will be sufficient to supply both Onset Village and the territory 
to which you now propose to extend the works for several years in the 
future. There appear to be other sources in this region which might furnish 
a larger supply of good water; but it will probably be best, on the whole, 
to use the present works as long as the supply proves sufficient for the pur
pose, rather than to take water from a new source.

In view of all the circumstances, the Board is of the opinion that Jonathan’s 
Pond is a suitable source from which to take, for the present, a supply of 
water for both Onset and the village of Wareham Narrows, to which you 
now propose to extend the works.

W eston . An application was received, Feb. 14, 1898, from Air. 
C. W . Hubbard o f W eston, for the advice o f the Board relative to 
a proposed water supply for a small part o f W eston, at the same 
time suggesting that the supply be taken from the existing water 
works of Wellesley. The Board replied to this application as 
follows : —

M ar c h  4, 1898.

The State Board of Health has considered your communication of 
February 14, relative to a water supply for a small district in the south
easterly portion of Weston, in which you suggest taking a supply from the 
works of the town of Wellesley, one of the main pipes of which works, you 
state, extends to within less than 1,000 feet of the boundary line between 
Wellesley and Weston, in the vicinity of the district which you propose to 
supply. You state, also, that your water tower holds 100,000 gallons, and 
was built at an even level with the Wellesley reservoir.

Under these conditions it is possible that a sufficient supply for your 
works would flow to the stand-pipe from the works of the town of Wellesley, 
if the consumption from the Wellesley main is not such that there is a large 
loss of head in the passage of the water through the Wellesley mains and 
the main leading to your stand-pipe. The water furnished by the filter- 
gallery and the well of the Wellesley water works at Williams Spring, so 
called, is of good quality for drinking and other domestic uses, but the 
quantity of water which these sources have furnished in the past has been 
insufficient for the supply of the town at all times. It is understood, how
ever, that the town of Wellesley has recently completed additional works 
for obtaining water from the ground, and that a new covered reservoir has 
also been built. Under the circumstances, it may be practicable for the
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town to furnish you an adequate supply of good water in addition to the 
amount that is needed for the supply of its present system; and, if this is 
the case, the Hoard can see at present no objection, if mutually satisfactory 
arrangements can be made, to the plan of supplying the portion of Weston 
referred to from the works of the town of Wellesley, and is of the opinion 
that the proposed source would be an appropriate one for the portion of 
Weston which it is proposed to supply from it.

W e s t  S p r i n g f i e l d . An application was received from the water 
commissioners o f W est Springfield, Nov. 12, 1897, for the advice 
o f the Board relative to increasing their supply. The Board replied 
to this application as follows : —

F e b . 4, 1898.

The State Board of Health received from you, on Nov. 12, 1897, an 
application for advice as to increasing the water supply of West Spring- 
field, in which you state that, application having been made by the Boston 
& Albany Railroad Company for a supply of water for its use, an increase 
of the capacity of the town’s water plant will be necessary in order to fur
nish a permanent supply, and that you are considering the plan of taking 
either Hyde Brook or the Massasoit (also known as Bear Hole) Spring, 
and connecting the new source with the present reservoir. You also state 
that, if the water is satisfactory, probably Hyde Brook would be the most 
practical source, under existing conditions. It is understood that the 
quantity of water that will be required to supply the Boston & Albany Rail
road may be in the vicinity of 200,000 gallons per day.

No records of the consumption of water in the town are kept, and it is 
not practicable to determine definitely the capacity of the present sources 
of supply, but, owing to the small size of the water-sheds, it is not probable 
that they will furnish enough water to supply the town in the drier portion 
of a dry year.

The Board has caused the proposed sources of supply and other possible 
sources in the neighborhood to be examined by one of its engineers, and 
samples of the water of these sources have been analyzed. The water of 
Hyde Brook is somewhat colored ; and it is not feasible to tell from these 
examinations, which were made at times when the flow of the brook was 
high, what the quality of the water may be in the drier portion of the year, 
though, so far as can be judged, they indicate that the quality of the water 
is likely to be fairly good, and the source does not appear to be exposed 
to pollution by sewage at the piesent time. Ill is source has the advantage
that its water could be used in connection with the present source by 
gravity ; but the flow of the stream is not known, though, judging from 
the small size of its water-shed, as measured from the State map, it is not 
probable that it would furnish a sufficient additional supply for the town,
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if water is also supplied to the railroad, as proposed, without storage. 
From a general examination of the water-shed, there does not appear to be 
a favorable site for a large storage reservoir.

The water of Massasoit Spring is of excellent quality, and, while it is 
somewhat hard, its hardness might not be very objectionable if the water 
be mixed with that of the present source. The water of Bear Hole, or 
Black Brook, which flows near this spring, and forms also the outlet of 
Ashley Pond, one of the sources of supply of the city of Holyoke, may be 
of suitable quality for water supply purposes, though it is not practicable 
to make a definite statement with regard to the quality of this source, from 
the limited investigations thus far made. No measurements of the flow 
of the spring or brook in the drier portion of the year have been made, but 
it is possible that careful investigation would show that a sufficient addi
tional supply for West Springfield could be obtained from these sources, 
though it might be found less expensive to pump the water than to supply 
it by gravity.

Examinations have also been made of Pepper Brook, the water-shed of 
which is contiguous to that of Hyde Brook on the south, and of Block 
Brook, the water-shed of which lies between the water-shed of Darby 
Brook, your present source, and Bear Hole or Black Brook, already re
ferred to. Pepper Brook would probably furnish a water of similar quality 
to that of Hyde Brook, though somewhat harder, and its water could prob
ably be used in connection with that of Hyde Brook by gravity ; but, in 
the absence of any knowledge as to the quantity of water flowing in this 
brook in the drier portion of the year, it is not feasible to tell whether it 
would furnish, in connection with Hyde Brook, a sufficient additional sup
ply for the town and railroad at all times, though, judging from the small 
size of the water-sheds of these brooks, it is not probable that they would 
furnish all the water required, unless additional storage can be provided.

Block Brook appears to be at such an elevation that its water could be 
turned into the water-shed of Darby Brook, your present source, by grav
ity, and the area of its water-shed at the place where it might be diverted 
is twice as large as those of Hyde and Pepper brooks combined. But there 
appear to be considerable areas of swampy land within the water-shed of 
this brook, and analyses of samples of its water show that it is highly colored 
and contains a large amount of organic matter, so that its water would prob
ably be objectionable for domestic uses.

In order to determine which will be the most economical and otherwise 
satisfactory source or sources of additional supply for the town, it is neces
sary that you make further investigations, in order to determine the prob
able quantity and quality of water that the various sources may be depended 
upon to yield in connection with the present works, and the probable cost 
of works for obtaining a sufficient additional supply of water for the town 
from the sources which are found to be available. In order to obtain such



64 W A TE R  SU PPLY AND SEW ERAGE. [Jan.

information as is necessary to determine the best practicable method of 
increasing your water supply, the Board would advise that you employ an 
engineer of experience in matters relating to water supply to make the 
necessary investigations.

The Board will, upon application, assist you in such further investi
gations as you may decide to make, by making analyses of samples of 
water, aud will give you further advice in the matter when you have the 
results of further investigations to present.

W e s t  S p r i n g f i e l d . The Board o f Health o f W est Springfield 
applied to the State Board o f Health, March 17, 1898, requesting 
the opinion o f the Board with reference to a proposed plan of using 
the water o f the Agawam or Westfield River in that town, in case 
o f necessity, for extinguishing fires, the water to be pumped into 
the pipes o f the public water supply. The Board replied to this 
application as follows : —

* A p r il  7, 1898.

The State Board of Health received from you, on March 19, 1898, a 
communication requesting the opinion of the Board as to the advisability 
of making a connection between a pump in a paper mill in the village of 
Mittineague and the water supply pipes in that village, in order that at 
times of fire an extra supply of water may be obtained and greater pressure 
secured than is furnished by the present system, by pumping water from 
a canal leading from the Agawam or Westfield River into the water pipes 
in the village.

The Westfield River now receives the sewage of all of the thickly settled 
portions of the town of Westfield, which, at the last census, had a popula
tion of 10,663. The sewage is discharged, directly into the river, without 
treatment, chiefly at a point about 7 miles above the village of Mittineague, 
and the water of the river at the place at which it is proposed to take it 
would be very dangerous for drinking. If the proposed connection should 
be made, it might be found necessary or desirable to use the water at times 
for periods of several hours, and in consequence of this use the river water 
might flow through a considerable portion of the pipe system, and be used 
for drinking by many of the people of the village at such times. More
over, contamination from this source might remain in the pipes for a con
siderable time, even if they should be thoroughly flushed after the necessity 
for pumping water from the canal had passed.

The Board, therefore, advises that the introduction of water from the 
Westfield River into the water supply pipes of the town should be avoided, 
by all means.

W e s t  S p r i n g f i e l d . An application was received from the water 
commissioners o f W est Springfield, May 8, 1898, for the advice



1899.] SENATE — No. 4. 65

of the Board in relation to the quality of the public water supply 
of that town. The Board replied to this application as follows : —

June 3, 1898.

The State Board of Health received from you, on May 8, a communica
tion requesting an investigation and advice as to the quality of the water 
supplied to the town of West Springfield from the present works.

In response to this request the Board has caused an examination of the 
sources of supply to be made by one of its engineers, and has examined 
the results of several analyses of samples of water.

The results of analyses of samples of water from the reservoir show that 
the water is slightly colored and that it often has a vegetable and some
times a disagreeable odor, and that it contains at some seasons of the year' 
a considerable amount of organic matter. This organic matter is largely 
in suspension in the form of microscopical organisms, and an examination 
of the reservoir shows that many of the larger Algae also grow in this 
water.

A large quantity of ground water is diverted into the reservoir from a 
spring in another water-shed, and it is probable that a considerable quantity 
of ground water enters it from its own water-shed. It is known that 
organisms of various sorts thrive in ground water when exposed to light 
in an open reservoir, and it is probable that to this cause is due a large 
portion of the organic growths in this reservoir.

The presence of such organisms as have been found in this water makes 
it very objectionable in appearance, taste and odor, but it is not known 
that these organisms have an injurious effect upon the health of those who 
may use the water for drinking or cooking purposes. The reservoir does 
not appear to be exposed to pollution by sewage.

If the soil about the shores of the reservoir is of gravel or coarse sand, 
it might be possible to construct filter-galleries or wells near the shores of 
the reservoir, and secure in this way practically all of the water which this 
source is capable of yielding; but the capacity of the present works is 
insufficient to meet all requirements, and it is understood that investigations 
are at present being made with reference to an additional water supply for 
the town. Under the circumstances, it will probably be best, in selecting 
a source of supply, to secure one which will furnish a sufficient quantity of 
water to make it possible to avoid the use of the present reservoir, except
ing at times when the quality of the water is satisfactory.

Analyses of samples of water collected from the well used to supply the 
village of Mittineague show that this water has at some time been polluted 
by sewage and subsequently well purified in its passage through the ground, 
so that the water, as shown by these analyses, is of good quality for the 
purposes of a public water supply. The pollution is probably due to houses 
and barns located at a considerable distance from the well, the drainage
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from which probably finds its way into the well. If proper care is exer
cised in the disposal of sewage from these buildings, and there is no con
siderable increase in population in this region, it is not probable that the 
buildings will cause any material injury to the water of the well.

W est Sprin g field . Another application was received from the 
water commissioners o f W est Springfield, Aug. 23, 1898, for the 
advice o f the State Board o f Health with reference to the protection 
and enlargement o f the sources o f water supply o f the town. The 
Board replied to this application as follows : —

S e p t . 22, 1898.

* The State Board of Health received from you, on Aug. 23, 1898, a com
munication requesting its advice with reference to the protection and 
enlargement of the sources of water supply of the town of West Spring- 
field, in which your proposed plans are outlined as follows : —-

The town by vote at a recent meeting referred the matter of “ protection of 
sources of present water supply ” to the commissioners. The board has decided 
on a plan to recommend to the town for adoption. A line has been run out around 
the land we propose taking, also the outline for another reservoir above the 
present one. A plan and description of same is nearly completed by the engi
neers. We ask that your Honorable Board will send an agent to view the premises 
as soon as convenient, that your Board may take as early action on the matter as 
possible. We desire a report from your Board before calling a special meeting 
of the town to act on our report, if your recommendations are satisfactory all 
around, it is desirable to begin the work at the earliest possible time, that the town 
may receive the benefits in the spring.

You have also submitted a plan showing the outline of your present 
reservoir, the outline of a new reservoir which you propose to construct 
upon Darby Brook by building a dam at the roadway which crosses the 
brook at the head of your present reservoir, and the outline of lands which 
you propose to take about the new reservoir. You also propose to enlarge 
your present reservoir by increasing the height of the dam so as to raise 
the surface at high water 4 feet above its present level.

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

It is evident that your present sources are inadequate to supply the large 
amount of water used for mechanical purposes, in addition to the quantity 
required for ordinary domestic and public uses and that an additional 
supply is necessary.

The quality of the water of your present reservoir is at times objection
able for drinking and other uses, on account of disagreeable tastes and 
odors; and, in response to a request made by you, in May of the present
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year, for an investigation and advice as to the quality of your water supply, 
the Board replied as follows: —

The results of analyses of samples of water from the reservoir show that the 
water is slightly colored and that it often has a vegetable and sometimes a dis
agreeable odor, and that it contains at some seasons of the year a considerable 
amount of organic matter. This organic matter is largely in suspension in the 
form of microscopical organisms, and an examination of the reservoir shows that 
many of the larger Algas also grow in this water.

A large quantity of ground water is diverted into the reservoir from a spring in 
another water-shed, and it is probable that a considerable quantity of ground water 
enters it from its own water-shed. It is known that organisms of various sorts 
thrive in ground water when exposed to light in an open reservoir, and it is prob
able that to this cause is due a large portion of the organic growths in this 
reservoir.

The presence of such organisms as have been found in this water makes it very 
objectionable in appearance, taste and odor, but it is not known that these organisms 
have an injurious effect upon the health of those who may use the water for drink
ing or cooking purposes. The reservoir does not appear to be exposed to pollution 
by sewage.

If the soil about the shores of the reservoir is of gravel or coarse sand, it might 
be possible to construct filter-galleries or wells near the shores of the reservoir, 
and secure in this way practically all of the water which this source is capable of 
yielding; but the capacity of the present works is insufficient to meet all require
ments, and it is understood that investigations are at present being made with 
reference to an additional water supply for the town. Under the circumstances, 
it will probably be best, in selecting a source of supply, to secure one which will 
furnish a sufficient quantity of water to make it possible to avoid the use of the 
present reservoir, excepting at times when the quality of the water is satisfactory.

By the plan you now propose, a larger quantity of water would be stored 
in reservoirs exposed to the light than is the case at present, and the water 
would be exposed to the light for a longer time. There would be, by this 
plan, no material change in the character of the water entering the reser
voirs, and, under the circumstances, it is probable that the water of these 
sources would be affected by the presence of large numbers of organisms, 
and would be objectionable at times on account of disagreeable tastes and 
odors. Moreover, while the construction of the proposed new reservoir 
and the raising of the height of your present reservoir would increase con
siderably the available supply from Uarby Brook, it is not probable that, 
even with this increase, the quantity of water which these sources would 
furnish in a dry year would be sufficient to supply all of the water that the 
town will require if you continue to supply water for other than ordinary 
domestic and public uses.

Under the circumstances, the Board does not at present advise the en
largement of your supply by the construction of a new reservoir and the
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increase in the storage capacity of your present reservoir, as you now 
propose.

In reply to an application with reference to increasing your water sup
ply, under date of Feb. 4, 1898, the Board advised that, in order to obtain 
such information as is necessary to determine the best practicable method 
of increasing your water supply, you employ an engineer of experience in 
matters relating to water supply to make the necessary investigations. 
There appear to be several sources in the vicinity of West Springfield 
from which a large supply of good water may be obtained, and, in the 
opinion of the Board, it will be for the interests of the town, before mak
ing a large outlay for increasing and protecting its sources of water sup
ply, to determine beforehand, as definitelj' as possible, the most appropriate 
source from which a further supply of water can be obtained, having in 
view the present needs and probable future requirements of the tow'n; and 
the Board would again urge, before any steps are taken for enlarging the 
supply, that a thorough investigation be made, under the direction of an 
engineer of experience in matters relating to water supply.

The Board would again state that it will assist you in such an investiga
tion by making any further analyses of the various possible sources of 
supply that may be necessary, and will, upon application, give 3*011 further 
advice when you have the results of further investigations to present.

W h i t m a n . An application was received from the water commis
sioners of Whitman, Nov. 18, 1898, for the advice o f the Board 
relative to the propriety o f taking the water o f Maquam Pond as a 
source o f supply for the town, instead o f the present source. The 
Board replied to this application as follows : —

Jan. 5, 1898.

The State Board of Health received from you, on Nov. 18, 1898, an 
application for advice with reference to a proposed source of water sup
ply for the town of Whitman, in which you state that you propose to take 
water from Maquam Pond, located in the town of Hanson, about 5 miles 
from Whitman. You also state that, while Maquam Pond is not large, 
you believe that it will furnish a supply of water for Whitman for many 
years in the future, and that it can be supplemented, when necessary, by 
other sources at a greater distance from the town. It appears that the 
average daily consumption of water in Whitman during 1898 has been 
less than 150,000 gallons, and that the population of the town may be 
about 0,500. The proposed new supply will take the place of the sources 
now used, which furnish water which is not only of very poor quality, but 
is unsafe for drinking, on account of pollution by sewage.

The question as to whether Maquam Pond is a suitable source of water 
supply for Whitman was considered by this Board in response to an ap-
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plication from your board in 1893; and on May 4, 1893, after an examina
tion of this pond and other sources in the vicinity, the Board advised as 
follows with reference to the capacity of Maquam Pond : —

It is not feasible to tell, from the information at present available, whether or 
not Maquam Pond will furnish sufficient water to meet the requirements of the 
town of Whitman even in the near future, and this source should not, therefore, 
be adopted in any case without making provision for supplementing the supply 
from some other source when necessary. In order to form an opinion as to 
whether this pond will furnish enough water to warrant taking a supply from 
it in the beginning, it would be necessary for you to ascertain by surveys the 
size of the water-shed from which its supply is derived, and to make investiga
tions to determine how much, if any, water is liable to be lost by filtration through 
the ground into other ponds.

The quantity of water used by Whitman increased considerably for three 
years after the last reply was made; but during the last two years the use 
of water from the public supply has fallen off greatly, due, probably, in a 
considerable degree, to the poor quality of the water supplied from the 
public works.

The Board has caused a further examination of Maquam Pond and its 
surroundings to be made by its engineer, and has caused several samples 
of the water to be analyzed. The results of these analyses give practically 
the same indications as to the probable quality of the water as the results 
of the analysis made by this Board in response to your former application. 
They show that the water of Maquam Pond is very soft, practically color
less, and in most respects a very satisfactory pond water. The sample 
analyzed in 1893, and one of the samples collected recently, were found, 
however, to contain a considerable number of organisms, of kinds which 
impart to water a disagreeable taste and odor. It is not practicable 
to tell, from the limited number of examinations thus far made, whether 
troubles from this cause are likely to be of frequent or regular occurrence, 
though it seems hardly probable that in a pond of this character such 
troubles will be serious or long continued.

With regard to the quantity of water that this source will yield, it does 
not appear that any further information has been obtained since the matter 
was last considered by the Board; and such further investigations as it 
has been practicable for the Board to make are insufficient to show at all 
definitely the probable quantity of water which this source will yield. The 
pond is situated at a considerably higher elevation than other ponds in the 
vicinity, and it is surrounded by gravelly soil; so that the conditions ap
pear to be favorable for the filtration of water from the pond through the 
ground toward other ponds at lower levels, and there is some evidence 
that a large amount of water is lost from the pond in this way. It is 
reasonable to expect that, with the introduction of an ample supply of
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soft, clear and nearly colorless water, a marked increase would occur in 
the use of water from the public works in Whitman; and, judging from 
the information at present available as to the capacity of Maquam Pond 
and the size of its water-shed, it is doubtful, in the opinion of the Board, 
whether the yield of the source would be sufficient for the supply of the 
town, even if no considerable quantity of water is lost by filtration, should 
a series of dry years occur in the near future. The only way in which the 
capacity of this pond can be determined is by making a survey to learn 
the extent of the water-shed, and by making investigations to determine 
how much, if any, water is lost by filtration through the ground to ponds 
at lower levels, as advised in the previous reply of the Board.

With regard to supplementing the supply from other sources, as sug
gested in your application, the investigations by the Board indicate that 
it is practicable to obtain an ample additional supply from Oldham Pond, 
which is distant at the nearest place about 1,900 feet from Maquam Pond. 
Monthly analyses of the water of Oldham Pond, made during the year 
1898, indicate that it is at times highly colored and contains a large quan
tity of organic matter; but in the latter part of the winter and in the spring 
the water had only a moderate color, and was in other respects of good 
quality. By pumping water from Oldham Pond into Maquam Pond during 
the winter and spring seasons, when the quality of the water of Oldham 
Pond is at its best, and by discharging this water into Maquam Pond at 
some place remote from the place from which the water is drawn out, 
thereby allowing the water to mingle thoroughly with that of Maquam 
Pond and receive all the benefit practicable from storage in Maquam Pond, 
an ample supply of water for Whitman could undoubtedly be obtained, 
and it is not likely that the quality of the water of Maquam Pond would 
be affected in any noticeably unfavorable degree by the introduction into 
it of water from Oldham Pond.

In selecting a new source of water supply, it appears to the Board desir
able for you to consider the feasibility of obtaining a supply from, or in 
connection with, the towns of Abington and Rockland, which at present 
take their supply of water from Big Sandy Pond.

The water of Big Sandy Pond has always been of good quality, and that 
pond is capable of supplying considerably more water than is now used by 
the three towns of Rockland, Abington and Whitman. The main pipe 
which supplies Abington and Rockland passes near the town of Whitman; 
and, if these works are capable of furnishing a suitable supply of water to 
Whitman, in addition to the other towns at all times, the town of Whitman 
might obtain a satisfactory water supply from these works at less expense 
than in any other way.

While the need for a new water supply in Whitman is urgent, owing to 
the great danger to the health of the inhabitants of the town from the use 
of the present sewage-polluted sources, and while considerable time may
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be consumed in making further investigations, the Board is, nevertheless, 
of the opinion that it will be for the best interests of the town to make 
such investigations as are necessary to determine the best source of supply 
available for the town, before deciding upon its future source of water 
supply.

The Board would, therefore, advise the town of Whitman to investigate 
the feasibility of obtaining a supply from, or in connection with, the towns 
of Abington and Rockland ; and that at the same time you cause an investi
gation to be made, with the assistance of an engineer of experience in mat
ters relating to water supply, to determine the area of the water-shed of 
Maquam Pond, the probable quantity of water, if any, that may be lost by 
filtration therefrom, and the probable cost of obtaining a supply of water 
from Maquam Pond, supplemented, when necessary in the future, by water 
pumped from Oldham Pond into Maquam Pond. It is important, also, 
that frequent analyses be made of the water of Maquam Pond.

A good ground-water supply, owing to its freedom from color, taste and 
odor, would be more satisfactory than a surface-water supply; and the 
conditions appear to be very favorable for obtaining a ground-water supply 
from the vicinity of Maquam Pond, and there are indications that it may 
be possible to obtain such a supply from the ground near Oldham Pond. 
In view of these conditions, the Board would advise that you include in 
your investigations an examination of the ground in the vicinity of Maquam 
and Oldham ponds, and, if the conditions are found to be favorable for 
obtaining a satisfactory supply in this way, that you cause an estimate to 
be made of the probable cost of obtaining a supply of water for Whitman 
from the ground in the vicinity of one of these ponds.

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

W h i t m a n  (the Commonwealth Shoe and Leather Company). An 
application was received, Nov. 29, 1898, from the Commonwealth 
Shoe and Leather Company o f Whitman, for the advice of the Board 
relative to the use o f the water o f certain wells which had been 
driven upon the premises o f the corporation. The Board replied to 
this application as follows : —

Ja n . 5, 1899.

The State Board of Health has carefully considered your application for 
advice as to -whether the water drawn from seven driven wells located at 
the northerly side of your factory in the village of Whitman is suitable for 
drinking.

The Board has caused the locality to be examined by its engineer, and
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several samples of water have been collected from the wells for analysis. 
The results of the analyses show that, at the time these samples were col
lected, the water was nearly clear and colorless and free from odor, but 
that it was hard, and contained an excessive amount of nitrates and chlorine, 
showing that much of the water entering the wells has at some time been 
highly polluted by sewage, and it is evident that the water has not been 
wholly purified in its passage through the ground to the wells.

The town of Whitman has no sewerage system, and the sewage from 
buildings in the region about the wells is collected in cess-pools and similar 
receptacles, or discharged upon the ground, thus greatly polluting the 
ground water. Experience with wells in similar situations indicates that 
the quality of the water is likely to deteriorate with continuous use.

Under the circumstances, these wells cannot be regarded as a safe source 
from which to take water for drinking, and the Board would advise that 
the use of the water for this purpose be avoided, and that water of known 
purity be supplied to the employees of your factory for drinking.

W ilmington. An application was received from the board o f 
health o f Wilmington, Nov. 17, 1898, requesting that an examination 
should be made of the water of a well intended for use as drinking 
water in a new school-house being erected in that town. The Board 
replied to this request as follows : —

Ja n . 5, 1899.

The State Board of Health has considered your application for advice 
with reference to the quality of the water of a well newly dug and intended 
to supply drinking water for a new school-house in the north district of 
Wilmington.

The Board has caused an examination of the well and its surroundings 
to be made and a sample of the water to be analyzed. The water of the 
well had a very strong and offensive odor at the time the sample was col
lected, and the analysis indicates that the water entering the well has been 
considerably polluted by sewage, and has not yet been purified in its pas
sage through the ground.

The indications are that the pollution comes from a drain which passes 
under the road near the well, since the waters of this drain appear to re
ceive pollution from buildings situated not far from the well.

In view of the circumstances, this source must be regarded as a dan
gerous one from which to take water for drinking, and the Board would 
advise that the use of water from this source for drinking be prevented.

Sew erage and Sewage D isposal.
The following is the substance o f the action o f the Board during 

the past year in reply to applications relative to sewerage and sewage 
disposal: —



1899.] SENATE — No. 4. 73

A n d over . The sewer commissioners of Andover applied to the 
Board, March 19, 1898, for its approval, under chapter 386 o f the 
Acts o f 1895, o f a system o f sewerage and sewage disposal for that 
town. The Board replied to this application as follows : —

M a t  7, 1898.

The State Board of Health received from you, on March 21, 1898, an 
application requesting the approval of a proposed plan of sewerage and 
sewage disposal for the town of Andover, under the authority of chapter 
375 of the Acts of 1888, and chapter 386 of the Acts of 1895. The plan 
proposed by you is described in your application as follows: —

The system proposed is the separate system, i. e., for sewage only. The entire 
system includes about 23.9 miles. The proposed outlet is into the Merrimack 
River, at or near the mouth of the Shawsheen River.

A general description of the system is as follows: starting at the Merrimack 
River, at or near the mouth of the Shawsheen River, thence through private land, 
in a general south-westerly direction, along the southerly side of the Shawsheen 
River to Haverhill or Lowell Street in Andover. Said line passes through a part 
of North Andover and Lawrence, thence in a westerly direction on Haverhill or 
Lowell Street to Main Street, thence in a southerly direction on Main Street to 
the top of the hill at the Andover Seminary. A branch sewer enters the main 
sewer at Marland Street. This branch sewer is described as follows: starting 
at the junction of Main and Marland streets, thence in a general southerly direc
tion through Marland and Mineral streets and private land to Ballardvale.

Into this main and branch sewer lead the lateral sewers, in sizes from 6 to 12 
inches.

The main sewer from the Merrimack River to a point on Main Street near the 
Shawsheen River is a 24-inch pipe. The remainder is 20, 15, 12, 10 and 8 inch. 
The Ballardvale sewer is a 15 and 12 inch pipe. The plans submitted show the 
sizes of pipes and direction of flow of the sewage The 24 inch has a grade of 
1 foot in 1,000 feet. The lateral sewers have good grades.

A plan is submitted, showing the size of pipes and direction of flow.
The town of Andover, through its sewer commissioners, hereby ask your ap

proval of the proposed plan for a system of sewerage, as required under chapter 
386 of the Acts of 1895.

The blue lines on the said plan show the part of the system the town proposes 
to build in 1898, about 7 miles.

The town proposes to construct a settling tank and filter beds at a point on the 
Shawsheen River near where the Boston & Maine Railroad crosses said river, 
and to discharge the purified sewage or water into the Shawsheen River at said 
point; this outlet and method to be temporary. Plans showing in detail the pro
posed settling tank, filter beds and outlet, will be submitted to the State Board 
of Health. The town of Andover, through its sewer commissioners, hereby peti
tion the State Board of Health for permission or license to drain temporarily into 
said Shawsheen River, said permit to contain such restrictions as said Board of 
Health may see fit to impose. . . .
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The application was accompanied by a plan, showing the proposed sys
tem and the portion of it which it is proposed to construct in the begin
ning. Plans were also submitted, on a subsequent date, showing the 
proposed temporary settling tank and filter beds on the southerly bank 
of the Shawsheen River, just east of the Boston & Maine Railroad.

The system as designed provides for collecting the sewage of all of the 
thickly settled portion of the town, for which sewerage facilities are likely 
to be necessary, into a main sewer in the valley of the Shawsheen River 
in the vicinity of Frye Village, from which it is proposed to continue the 
main sewer along the easterly side of the Shawsheen River to a place of 
discharge into the Merrimack River, just below the mouth of the Shaw
sheen River. It is proposed in the beginning to construct this main sewer 
down to a proposed temporary filtration area near the place where the Bos
ton & Maine Railroad crosses the Shawsheen River, and to purify it there 
by means of a settling tank and filter beds, and discharge the effluent into 
the Shawsheen River.

The Board has carefully considered the plans submitted, and has caused 
the examination of the locality to be made by its engineers.

In the course of examinations in this region, it appeared that good soil 
for the filtration of sewage could be found on higher land on both sides 
of the river in the vicinity of the proposed temporary disposal works; and 
it was suggested that a further investigation be made, to determine whether 
there was a sufficient area of suitable land in this vicinity for the disposal 
of all of the sewage of the town. Subsequently, a plan was submitted 
showing the contour of the land that appeared to be available for sewage- 
disposal purposes, and your engineers also submitted samples of the soil 
from many test pits upon this area, together with estimates of the cost 
of disposing of the sewage of the town by pumping it to filter beds upon 
this area, as compared with the estimated cost of conveying the sewage 
to a point of discharge into the Merrimack River.

According to the estimates of cost submitted, it appears that the cost 
to the town of disposing of the sewage by pumping it to filter beds upon 
the area of higher land near the Shawsheen River would probably be less 
for many years than the cost of conveying the sewage to the Merrimack 
River; but these estimates indicate that, if a longer period is taken into 
consideration, it might be cheaper to adopt in the beginning the plan of 
conveying the sewage to the Merrimack River.

It appears to the Board that, with the growth of population in the valley 
of the Merrimack River and the consequent pollution of the stream from 
the many cities, towns and factories upon it which discharge sewage into 
the stream, the time is likely to come when some method of purification 
of the sewage will have to be adopted; and, in estimating upon the prob
able future cost of the Merrimack River outlet, the possibility that Andover 
may still in time find it necessary to purify its sewage, even if conveyed
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to the Merrimack River, should be taken into consideration, especially as 
there is a section in its sewerage act providing for the prevention of a 
nuisance from the discharge of its sewage into the river in the vicinity of 
North Andover. Under the circumstances, it is probable that, even in the 
long run, it will be more economical for the town to purify its sewage in 
the beginning.

The estimates of cost of disposing of the sewage by filtration are based 
upon a plan which provides for conveying all of the sewage by gravity 
through a sewer in the valley of the Shawsheen River to a point near the 
filtration area, and there pumping it to the height necessary for disposing 
of it upon the area. It appears to be possible, from a general examina
tion of the territory, to collect the sewage from nearly all of the town that 
is said to require sewerage facilities at present, and to convey it to the 
possible filtration area near the Shawsheen River by gravity at such an 
elevation that nearly all of the best portions of the area would be available 
for the disposal of sewage without pumping. If this plan is feasible, its 
adoption might effect a considerable saving of cost to the town in disposing 
of its sewage. It would still be necessary, however, to provide some means 
of disposing of the sewage from the lower levels in the town. Two methods 
appear to be practicable; one by constructing a sewer in the valley of the 
Shawsheen River, to discharge upon artificial filter beds constructed on the 
lower portions of the filtration area, and the other by providing a pumping 
plant for pumping the sewage from the lower levels in the town into the 
high-level main sewer. It is understood that sewerage facilities are not 
required at present by the village of Ballardvale or by Frye Village; and, 
if this is the case, the quantity of sewage which would have to be disposed 
of from the low' levels w'ould be likely to be very small, in the beginning 
at least.

In view of all the circumstances, the Board does not at present approve 
the plans submitted, but advises that you give the matter further consid
eration, to determine whether it will not be more satisfactory and econom
ical for the town to dispose of its sewage by filtration within its own limits 
than it would be to construct a sewer to convey the sewage to the Merri
mack River. The Board will give the matter prompt consideration w'hen 
you have the results of further investigations to present.

On May 18, 1898, the sewer commissioners again applied to the 
Board for approval o f a system of sewerage and sewage disposal, in
volving filtration o f the sewage upon a tract o f land near the Shaw - 
sheen River, and east o f the Boston & Maine Railroad in that town. 
After a public hearing, duly advertised, had been held, on June 2, 
1898, as required by chapter 124 o f the Acts o f 1890, the Board
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replied to the application o f the Andover sewer commissioners as 
follows : —

J une 8, 1898.

The State Board of Health received from you, on May 20, 1898, an 
application giving notice of your intention to introduce a system of sew
erage in the town of Andover, and submitting your proposed plans for the 
advice and approval of this Board, under the authority of chapter 375 of 
the Acts of 1888 and chapter 386 of the Acts of 1895. You also request 
the approval of the Board, in accordance with the provisions of chapter 50, 
section 1, of the Public Statutes, as amended by chapter 124 of the Acts 
of 1890, of the taking of certain lands within the limits of the town of 
Andover for sewage-disposal purposes.

The plans provide for a system of sewers, designed to take sewage only, 
connecting with a main sewer which will convey the sewage by gravity to 
a proposed filtration area located on the easterly side of the Boston & 
Maine Railroad, and on both sides of the Sliawsheen River, just south of 
the boundary line between the town of Andover and the city of Lawrence. 
A  portion of the main village and the villages of Ballardvale and Frye 
Village are situated at so low a level that the sewage from these districts 
cannot be discharged into the main sewer by gravity. It is proposed to 
collect the sewage of these districts at a pumping station to be located on 
Main Street on the easterly side of the Shawsheen River, and to pump the 
sewage from this place into the main sewer. In connection with this pump
ing station it is proposed to provide an overflow or waste pipe leading to 
the Shawsheen River in the vicinity of Main Street, in order to discharge 
sewage into the Shawsheen River in case of emergency. It is understood 
that this overflow or discharge pipe is to be used only in cases of emergency, 
such as an accident to pumps, pumping station or force main, and it is not 
for frequent or regular use.

The route of the proposed main sewer from the town to the filtration 
area lies across a valley. From the corner of High Street and Fray’s Road 
to the filtration area, a distance of about 5,467 feet, the sewer is to be laid 
in the form of an inverted siphon, and is to be constructed of iron pipe. 
At the lowest point in this siphon it is proposed to construct a blow-off, 
for the purpose of emptying the pipe if necessary; and it is proposed to 
take a small area of land and to construct a filter bed at this place, to re
ceive the sewage that may be discharged from this blow-off. A t the filtra
tion area the main sewer is to discharge into a settling tank, in connection 
with which it is proposed to provide a flush tank to discharge the sewage 
intermittently upon the filter beds.

It is proposed to prepare twenty filter beds in the beginning, covering an 
area of 4 acres, and to provide underdrains beneath those beds to collect 
the effluent and convey it to pipes leading to a small brook which flows
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through the proposed filtration area and discharges into the Shawsheen 
River. It is also proposed to prepare about 2 acres along the side of a 
steep hill, with ditches from 10  to 2 0  feet apart, along the sides of the hill, 
into which sewage can be discharged when necessary. It is proposed to 
provide a system of underdrainage for this bed similar to that of the beds 
referred to above, and to discharge the effluent into the brook. Two 
sludge beds are also to be prepared, to receive sludge from the settling 
tank. It is understood that, aside from the proposed overflow or discharge 
pipe at the pumping station already referred to, which may be used in case 
of emergency, no crude or unpurified sewage is to be discharged into the 
Shawsheen River, or any stream or water course tributary thereto.

The Board has considered the proposed plans, and concludes that they 
are, in general, adapted to the disposal in a satisfactory manner of the 
sewage from the districts in the town of Andover for which it is proposed 
to provide sewerage facilities. It appears that only a limited portion of 
the lower districts in the town are likely to require sewerage for several 
years; and the proposed method of disposing of the sewage from these 
areas by collecting it at a pumping station on Main Street, near the Shaw
sheen River, and pumping it into the main sewer leading from the town to 
the filtration area, is pi’obably, under the circumstances, the best that it is 
practicable to adopt. If it becomes necessary in the future to materially 
extend the sewers in these districts, it may be found desirable to change 
somewhat the proposed plans; but the consideration of other possible 
methods of disposing of the sewage from these districts may properly be 
omitted until there is need of much more extensive sewerage facilities than 
it is proposed to provide in this region in the beginning.

The Board hereby approves the proposed plan of sewerage and sewage 
disposal for the town of Andover, as herein described, under the provisions 
of chapter 386 of the Acts of 1895.

It is very important that all storm water be kept out of the sewers ; and, 
by providing underdrains beneath the sewers to carry off ground water, as 
proposed, the quantity of sewage to be disposed of can be made smaller 
than would otherwise be the case, and a smaller area of filter beds will be 
required.

The Velocity of flow through the inverted siphon may not be sufficient, 
in the beginning at least, to prevent deposits; but the proposed blow-off 
at the lowest point in this siphon will make it practicable to flush out the 
siphon from time to time, if it becomes necessary. There would be more 
certainty of the satisfactory operation of the siphon at all times, if means 
were taken to prevent the entrance of large substances which might tend 
to clog it.

In response to the request contained in your application for the approval 
of the Board of the purchase or taking of certain lands for sewage-disposal 
purposes, described in your application and shown upon a plan submitted,
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the State Board of Health gave notice that a public hearing upon this 
matter would be given at its office on June 2, 1898, as required by chapter 
50, section 1 , of the Public Statutes, as amended by chapter 124 of the 
Acts of 1890. At this hearing no person appeared to oppose the taking 
of the lands referred to for sewage-disposal purposes; and the Board 
hereby approves the purchase or taking by the town of Andover, for the 
purification and disposal of the sewage of the said town, of land bordering 
the easterly side of the Boston & Maine Railroad, just south of the boundary 
line between the town of Andover and the city of Lawrence, and of another 
lot of land located in the vicinity of the proposed blow-off from the main 
sewer and adjoining land now owned by the town of Andover, as shown 
upon a plan submitted, May 20, 1898, entitled, “  Plan of Proposed Siphon 
and Filter Area of Andover, Mass., May 12, 1898. McClintock & Wood- 
fall, Civil Engineers,” said land being described in your application as 
follows : —

The main area for filtration is described as follows : beginning at a point in the 
easterly line of the location of the Boston & Maine Railroad, thence running 
parallel to the Lawrence city line and 5 feet southerly therefrom S. 68° 16' E — 
2,118.0 feet; thence S. 25° 19'” W — 601.2 feet; thence S. 59° 13' W — 789.9 feet to 
the aforesaid easterly line of the Boston & Maine Railroad ; thence following said 
easterly line of the Boston & Maine Railroad northerly 2,015.9 feet to the point 
of beginning.

The area for filtration at the blow-off of the siphon line is described as follows: 
beginning at the south-easterly corner of said area, at a point where the line of 
the proposed sewer crosses the boundary wall between land of George Mander 
and land of the town of Andover, thence running in a westerly direction along the 
line of said wall 175 feet to the boundary wall between the aforesaid land of George 
Mander and fond of David Middleton, thence running in a northerly direction 
along said wall 161 feet, thence running in an easterly direction 174 feet to the 
aforesaid line of proposed sewer, thence in a southerly direction 195 feet to the 
point of beginning.

A ttleborough . The selectmen o f Attleborough applied to the 
Board, June 24, 1897, for its advice relative to a proposed system 
of sewerage and sewage disposal for that town, to which the*Board 
replied as follows : —

Ja n . 27, 1S98.

The State Board of Health received from you, June 25, 1897, an appli
cation for advice with reference to a proposed system of sewerage and 
sewage disposal for the town of Attleborough, in which you refer to a 
report and plans made by engineers employed by the town, which you 
submitted with the application.

The plan first proposed provided for disposing of the sewage from the 
present sewers in Union and County streets, by pumping the dry-weather
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flow of the County Street sewer into the Union Street sewer, and extend
ing the latter sewer to a tract of low land having an area of about 10  acres 
iu the vicinity of the Ten-mile River near Tiffany Street, upon which area it 
was proposed to dispose of this sewage by filtration. Upon an examina
tion of this land, however, it was found that the soil consisted of a deep 
layer of loam and subsoil, beneath which the material was a very fine sand, 
so that the disposal of any considerable quantity of sewage upon this area 
would be impracticable; and a further plan was then prepared and sub
mitted to the Board on Jan. 1, 1898. By this plan it is proposed to col
lect the sewage from the Union Street and County Street sewers, together 
with other sewage from the district, at a location between the railroad and 
the river about opposite the end of Manchester Street, and to pump the 
dry-weather flow to a proposed filtration area in the vicinity of Tiffany 
Street, adjoining the area already referred to, but situated at a higher 
elevation.

The works now proposed are intended to form a part of a general sys
tem of sewerage for the town of Attleborough. One of the essential 
features of this system is the collection of the sewage from several pro
posed sewer districts in the town, by means of sewers converging at the 
lowest point in each district, from which it is to be pumped into a force 
main leading to the proposed filtration area near Tiffany Street. It is 
proposed in the beginning to pump only the dry-weather flow of the sewers 
now built, which drain an area which will form a part of District No. 1 of 
the proposed plan, to the proposed filtration area, allowing the excess of 
flow of mingled sewage and water at times of rains or thaws to discharge 
into the river.

It is also proposed at first to provide only a limited pumping capacity, 
but to construct a force main having a diameter of 12  inches, which is 
large enough to provide for removing a much larger quantity of sewage 
than the dry-weather flow of the present sewers, which is thought to be 
about 150,000 gallons per day, though it is understood that the dry-weather 
flow has not been definitely determined.

The Board has examined the proposed plans, and has caused an exami
nation of the land which it is proposed to use for filtration purposes to be 
made by one of its engineers, and finds that it is well adapted to the pur
pose, both in its location and in the character of the soil, which is excel
lent for the disposal of sewage by intermittent filtration, and that the area 
is of such size as to be capable of providing for the disposal of the sewage 
of Attleborough for many years in the future.

The rate at which you propose to pump sewage through the force main 
appears to be so small that deposits are likely to occur in the pipe and 
cause serious trouble, nor does it appear to be feasible to secure a greater 
velocity through the pipe at any time for flushing purposes. It is very 
desirable that such change be made in the plan as will avoid this difficulty.
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With regard to the other features of the proposed plan, no details have 
been submitted showing the proposed method of construction and opera
tion of the force main, storage reservoirs, ejector or pumping stations or 
other essential features, nor have plans been submitted showing the pro
posed systems of street sewers.

The present sewers, as already stated, receive both sewage and storm 
water from a large district, and it is proposed to pump only the dry-weather 
flow of these sewers, allowing the excess at times of storms and thaws to 
discharge into the stream. This is a very objectionable feature of the pro
posed plan, since, if this plan is used, a considerable quantity of sewage 
will still be discharged into the stream at times of storms or thaws; and, 
in order to be sure of pumping the maximum dry-weather flow of the sew
age at all times, and avoiding the discharge of sewage under ordinary 
conditions into the stream, it will be necessary at other times to pump 
considerable quantities of storm water, thus increasing the cost of pump
ing. Moreover, the disposal of the mingled sewage and storm water will 
require a larger area of filter beds than will be required if sewage only is 
discharged upon them, and there would be more difficulty in disposing of 
the sewage upon the beds, especially in cold weather, when its temperature 
is reduced by the admission of storm water.

The information furnished as to the method of construction and opera
tion of the proposed system of sewerage for the town of Attleborough is 
not sufficient to enable the Board to advise as to whether this plan is the 
most economical and otherwise appropriate for the town of Attleborough 
to adopt. In the opinion of the Board, however, it is very desirable that, 
whatever plan be adopted, the storm water be kept separate from the sew
age in making future extensions, and that sewers for conveying sewage 
only be constructed to receive the sewage which is now discharged into the 
existing storm water sewers.

The Board would advise that, before constructing partial works, as pro
posed, the whole matter be given further consideration, in order that the 
most feasible and economical plan may be selected, having in view both 
the present needs and probable future requirements of the town in the 
matter of sewerage, drainage and sewage disposal.

T h e  B r o c k t o n  H o s p i t a l  C o m p a n y . An application was re
ceived from the Brockton Hospital Company, Aug. 19, 1898, for 
the advice o f the Board relative to a proposed plan o f sewage dis
posal for that institution. The Board replied to this application as 
follows : —

S e p t . 1, 1898.

The State Board of Health received from you, on Aug. 19, 1898, an 
application for advice with reference to a proposed system of sewage dis
posal for the Brockton hospital, accompanied by a plan and general descrip-



1899.] SENATE — No. 4. 81

tion of the proposed works. The present method of disposing of the sewage 
is by means of cess-pools, and it is not satisfactory, on account of the 
character of the soil, which is fine and compact. Owing to the distance of 
the hospital from the thickly settled portion of the city, it is not practi
cable, under present conditions, to dispose of the sewage in connection 
with the general system of the city.

Your proposed plan provides for collecting the sewage in a storage and 
flush tank having a capacity of about 2 ,0 0 0  gallons, which will discharge 
its contents automatically upon four filter beds, having an aggregate area 
of about 2 ,0 0 0  square feet, which are to be constructed upon the hospital 
grounds, of sand to be hauled from a sand bank about one mile away.

The proposed filter beds are to have a depth of 4£ feet, and the effluent 
is to be collected in underdrains, which will discharge through a single pipe 
into a small pond near the filter bed. The quantity of sewage at present 
produced by the hospital is not definitely known, but is probably somewhat 
less than 2 ,0 0 0  gallons per day.

The Board has caused the locality to be examined by one of its engineers 
and has carefully considered the proposed plans.

Examinations of the sand in the sand bank from which it is proposed to 
take the material for the construction of the filter beds indicate that mate
rial of excellent quality for this purpose can be obtained from this sand 
bank, and, if the most suitable material is used, the proposed filter beds 
will be of sufficient size for the disposal of the sewage of the hospital, even 
though the quantity of sewage becomes somewhat greater than it appears 
to be at present.

The proposed method of disposing of the effluent from the underdrains 
beneath the filters, by discharging it directly into a small pond near the 
filter beds, might foster large growths of Algos and similar organisms in 
this pond, which would make it unsightly and perhaps objectionable under 
the circumstances. It appears to be practicable to lay a pipe to convey 
the effluent to a small stream below the ponds'on the hospital grounds, or 
possibly to drain these ponds by constructing a suitable drainage channel 
leading to a stream a short distance away, and the Board would recommend 
that the effluent be discharged into the stream in the valley below the lower 
pond unless the ponds are suitably drained.

The Board is of the opinion that the plan in general, with the modifi
cations suggested as to the disposal of the effluent, is a suitable one for 
the disposal of the sewage of the Brockton hospital, under the present 
circumstances.

C o n c o r d . A communication was received, June 30, 1898, from 
the sewer commissioners of the town of Concord, giving notice of 
their intention to construct and maintain a system of sewerage in that 
town, under the authority of chapter 151 of the Acts of 1895 ; at the
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same time submitting plans and a general description o f the proposed 
system and the location o f land to be taken for sewage disposal, for 
the consideration and approval o f the State Board o f Health. The 
Board replied to this communication as follows : —

A u g . 10, 1898.

The State Board of Health received from you, on June 30, 1898, a com
munication giving notice of your intention to construct and maintain a 
system of sewerage in the town of Concord, and you have submitted plans 
and a general description of the proposed system, and the location of lands 
to be taken for the purpose of sewage disposal, for the consideration and 
approval of the State Board of Health, under the authority of chapter 151 
of the Acts of 1895. The description of the proposed system submitted 
by you is as follows : —

Outline of Concord Sewerage System accompanying Plans submitted to the State 
Board of Health by the Concord Sewer Commissioners.

The general arrangement of pipe sewers for the town of Concord is clearly set 
forth on the plan entitled “ Preliminary Plan of Sewerage System for the Town 
of Concord, Mass.” Briefly outlined, the system can be described as follows: —

The pipe sewers cover three general districts, the first, the north-easterly por
tion of the town, comprising all of that portion of the town lying to the north and 
east of the junction of Main Street and Sudbury Road, and of Stow Street and 
Hubbard Street. The sewers of this district are all tributary to the main 10-inch 
sewer running through Lowell Road from Main Street to the pumping station lot 
near the Boston & Maine Railroad track, and discharge into the main storage well 
and screen chamber opposite the pumping station.

The second district comprises the central portion of the town, lying south of the 
Sudbury River, west of the junction of Main Street and Sudbury Road and of Stow 
Street and Hubbard Street, and east of the junction of Main Street and Elm Street. 
This entire district is tributary to the 10-inch sewer running through Nashawtuc 
Road from Main Street to a collecting chamber on the southerly side of the Sud
bury River, just east of Nashawtuc bridge.

The third district comprises the territory west of the junction of Main and Elm 
streets, and is tributary to the 8-inch sewer running from the junction of River and 
Elm streets westerly along Elm Street to the collecting chamber on the east side 
of the Sudbury River and north ot' the Elm Street bridge.

It may be said, in general, in regard to the pipe-sewer system, that it is a separate 
system, with minimum grades of 1 per cent, on 6-inch lines and J per cent, on 
8-inch lines, flush tanks being placed at the heads of lines with grades flatter than 
2 per cent.

The collecting chamber and river crossing at Elm Street is clearly set forth in 
the detailed plan therefor, the collecting chamber having a capacity of appproxi- 
mately 1,700 gallons. By means of a flush tank it will be automatically discharged 
intermittently.

The collecting chamber and river crossing east of Nashawtuc bridge is also 
clearly set forth in the detailed plan therefor, which provides for a chamber of
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approximately 7,400 gallons capacity, discharging intermittently. The river 
crossing near the Boston & Maine Railroad bridge is also shown in detail.

A detailed plan shows the general arrangement of the screen chamber and 
storage well to be built opposite the pumping station. Briefly stated, the storage 
well is a circular well, 60 feet internal diameter, with 24-inch brick walls laid in 
Portland cement mortar, covered by a concrete groined elliptical arch roof with 
a Portland cement concrete segmental groined arch bottom, draining toward the 
screen well, from the bottom of which runs the suction pipe leading to the pumps 
in the [lumping station. The two pumps of 1,000,000 gallons capacity per twenty- 
four hours each, placed in said pumping station, will discharge the sewage through 
a 10-inch cast-iron force main laid along the line of the Boston & Maine Railroad 
location upon sand filtration beds, to be constructed upon the land at the easterly 
end of the Lang estate, a plan of which is submitted herewith.

Of the filtration lands shown upon the accompanying plans, it is proposed to 
acquire not less than 10 acres that shall be suitable for filtration purposes, upon 
which shall be prepared and constructed for present use such filter beds of about 
one acre net area each as the proper treatment of the sewage shall require.

The plans submitted for the consideration and approval of the Board 
show a system of pipe sewers designed to collect the sewage of the thickly 
built up portion of the main village of Concord upon the separate plan, and 
convey it to a proposed collecting well or reservoir to be located between 
the Lowell Road and the Sudbury River, and close to the southerly side 
of the Boston & Maine Railroad, from which the sewage is to be forced 
by means of a pump, to be located in a building near the reservoir, through 
an iron pipe 10  inches in diameter to land situated on both sides of the 
Boston & Maine Railroad, about one mile north-east of the main village 
of Concord, which it is proposed to use for the purpose of sewage disposal. 
It is understood to be a part of the plan submitted that all the sewage 
is to be conveyed to the proposed filtration area and there purified, and 
that no unpurified sewage is to be discharged into the Sudbury or Con
cord rivers, or any other stream, pond or water course, from any sewer or 
other part of the proposed works.

The Board has carefully considered the proposed plans, and has caused 
the territory to be examined by its engineer and samples of the soil from 
test pits on the land which it is proposed to take for the purposes of sewage 
disposal to be analyzed.

The location selected for the pumping station is such that it will be at a 
considerable distance from dwelling-houses, for the present at least; but 
its proximity to the highway and a railroad station will make it necessary, 
in order that there may be no odor from it in the neighborhood, to make 
provision for thorough ventilation, into the chimney connected with the 
boiler house, of the sewers, screen chambers, reservoir and any other places 
from which an odor of sewage might escape. The station and its appurte
nances can be so constructed and operated that no odor of sewage will 
ever be noticed from it in the neighborhood.
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The lands which it is proposed to take for the disposal of the sewage 
are well situated for the purpose, and are located in a thinly populated 
region, there being no dwelling-houses in their immediate vicinity. Ex
aminations of the soil of these lands by means of a limited number of test 
pits indicate that the material beneath the surface soil is generally a very 
fine sand; and, while there is coarser material underneath this sand, the 
depth of the fine sand is such that it will not be practicable to remove it, 
from a large portion of the area at least, except at great cost. The fine 
sand is, however, suitable for the disposal of sewage if the beds are prop
erly prepared for the purpose, though more care w'ill be necessary in the 
proper operation of filters consisting of this material than would be the 
case with the coarser sand, and the quantity that can be purified will be 
smaller.

The system as a whole is adapted to the collection and disposal of all 
of the sewage of the portion of the town of Concord which it is proposed 
to make tributary to it, according to the plans submitted, provided that 
surface wrater is excluded from the sewers as proposed, and care is taken 
to prevent the entrance of ground water so far as practicable.

The State Board of Health, acting under the authority of chapter 151, 
section 2, of the Acts of 1895, approves the proposed system and the loca
tion of the lands to be taken for the purpose of sewage disposal, as out
lined in your description previously quoted and shown upon the plans 
submitted with your application; the lands being in the town of Concord, 
and bounded, measured and described as follows : —

Description for Taking of Land now or lately of Estate of Catherine (alias Kate) 
Lang, on North Side of Boston & Maine Bailroad.

Beginning at a point on the north line of the Boston & Maine Railroad (formerly 
Middlesex Central Railroad) location at its intersection with the division line be
tween land supposed now or lately to belong to the estate of Catherine (alias 
Kate) Lang and land containing gravel pit and supposed to belong to the said 
Boston & Maine Railroad, thence running along the north lino of said railroad 
location south seventy-two degrees and twenty-five minutes west (S 72° 25' W) 
magnetic, about one thousand and thirty-nine (1,039) feet to a point; thence de
flecting to the right and running approximately north one degree and forty-five 
minutes west (N 1J 45' W) about seven hundred and ninety-three (793) feet to 
a point in the division stone wall between lands supposed to belong to the said 
Lang estate and to John S. Keyes, respectively; thence deflecting to the right 
and running in a generally easterly direction along said division wall about seven 
hundred and ninety-three (793) feet to an angle in said wall; thence deflecting 
to the right and running approximately south eleven degrees and nine minutes 
west (S 11° 9' W) about seventy-nine (79) feet along said wall to its intersec
tion with the fence and wall between said lands supposed to belong to the said 
Lang estate and to John S. Keyes respectively; thence deflecting to& the left and 
running approximately south eighty-one degrees and sixteen minutes east (S 81° 
16' E) about two hundred and thirty-five (235) feet along said fence and wall to
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a point in the division fence between the said lands supposed to belong to the 
Lang estate and the said land containing gravel pit and supposed to belong to 
the Boston & Maine Railroad; thence deflecting to the right and running approxi
mately south one degree and forty-five minutes east (S 1° 45' E) about three hun
dred and fifty-three (353) feet along said division fence to the point of beginning, 
comprising an area of fourteen and thirteen hundredths (14.13) acres, more or 
less.

Description for Taking of Land of John S. Keyes.
Beginning at an angle or corner where land supposed now or lately to belong 

to the estate of Catherine (alias Kate) Lang, and land containing gravel pit and 
supposed to belong to the Boston & Maine Railroad (formerly Middlesex Central 
Railroad), and lands supposed to belong to John S. Keyes, respectively, meet, and 
distant about three hundred and fifty-three (353) feet northerly from the north 
line of the location of the said Boston & Maine Railroad measured along the 
easterly line of said Lang estate; thence approximately north one degree and 
forty-five minutes west (N 1° 45' W) magnetic, in prolongation of said easterly 
line one hundred and twenty (120) feet to a point; thence deflecting to the left 
through an angle of ninety (90) degrees and running approximately south eighty- 
eight degrees and fifteen minutes west (S 88° 15' W) about two hundred and 
fourteen (214) feet to an angle in the division stone wall between lands supposed 
to belong to said Lang estate and to John S. Keyes, respectively; thence deflect
ing to the left through an angle of approximately seventy-seven degrees and six 
minutes (77° 6') and running approximately south eleven degrees and nine 
minutes west (S 11° 9' W) about seventy-nine (79) feet along said wall to its 
intersection with the division fence and wall between said lands supposed to 
belong to the said Lang estate and to John S. Keyes, respectively; thence de
flecting to the left through an angle of approximately ninety-two degrees and 
twenty-five minutes (92° 25') and running approximately south eighty-one de
grees and sixteen minutes east (S 81° 16' E) about two hundred and thirty-five 
(235) feet along said division fence and wall to the point of beginning, compris
ing an area of forty-nine hundredths (0.49) of an acre, more or less

Description for Taking of Land now or lately of Estate of Catherine (alias Kate)
Lang, on South Side of Boston & Maine Railroad.

Beginning at a point on the south line of the Boston & Maine Railroad (formerly 
Middlesex Central Railroad) location at its intersection with the division line be
tween land supposed now or lately to belong to the estate of Catherine (alias 
Kate) Lang and land supposed to belong to Patrick W. White, said point being 
about forty-one (41) feet from the south rail of the track of said railroad ; thence 
running approximately south one degree and forty-five minutes east (S 1° 45' E) 
magnetic, along said division line about one thousand and eighty (1,080) feet to 
land supposed to belong to Enoch Garfield; thence deflecting to the right and 
running approximately south eighty-eight degrees and fifteen minutes west (S 88° 
15' W) along the division line between the lands supposed to belong to said Lang 
estate and to said Garfield, respectively, five hundred (500) feet to a point; thence 
deflecting to the right and running north one degree and forty-five minutes west 
(N 1° 45' W) two hundred and ninety-five (295) feet to a point; thence deflecting 
ninety (90) degrees to the right and running approximately north eighty-eight 
degrees and fifteen minutes east (N 8 8 ' 15' E) one hundred (100) feet to a point;
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thence deflecting ninety (90) degrees to the left and running approximately north 
one degree and forty-five minutes west (N 1° 45' W ) about six hundred and sixty- 
nine (669) feet to a point on said south line of the Boston & Maine Railroad loca
tion ; thence deflecting to the right and running approximately north seventy-two 
degrees and forty-one minutes east (N 72° 41' E) about four hundred and fifteen 
(415) feet along said railroad location to the point of beginning, comprising an 
area of ten and nine hundredths (10.09) acres, more or less.

D a n v e r s . The trustees of the Danvers Lunatic Hospital applied 
to the Board, Aug. 1, 1898, for its advice with reference to a plan 
of sewage disposal for that institution upon land belonging to that 
institution. The Board replied to this application as follows : —

A u g . 4, 1898.

The State Board of Health received from you, on Aug. 1, 1898, an ap
plication for advice with reference to certain proposed modifications in 
the details of the plan of sewage disposal for the Danvers Lunatic Hospital 
which was considered by the Board last year.

With regard to the plan presented at that time, the Board advised that, 
if properly carried out, the plan was the best that it appeared to be feasible 
to adopt; but it was suggested that the filtration area might with advantage 
be divided into a larger number of beds, and that the size of the flush tank 
might be reduced.

You now state that you have secured a more direct route for the main 
sewer from the hospital to the filtration area, by which the construction 
of a portion of the main sewer in the form of an inverted siphon at a place 
where the line crossed a valley between the hospital and the filtration area 
is avoided; and, in connection with the proposed change in the location 
of the main sewer, it is proposed to change the position of the flush tank 
and to locate it upon the proposed filtration area.

In accordance with suggestions of the Board in its last reply, it is pro
posed to reduce the size of the flush tank and to divide the filtration area 
into a larger number of beds.

The present plan provides for ten beds, eight of which, having an area 
of about a quarter of an acre each, are to be constructed of the coarsest 
material available, and the remaining two, having an area of about half 
an acre each, are to be constructed of the finer material. It is proposed 
to use a portion of the sewage for the irrigation of crops on land through 
which the main sewer is to pass.

The Board has carefully considered your application and the proposed 
modifications in your plans, and concludes that the changes proposed are 
desirable in the interest of economy and facility of operation of the plant; 
and, if the plans are carried out as proposed, they will provide satisfactorily 
for the disposal of the sewage of the Danvers Lunatic Hospital, provided 
the size of the institution is not materially increased.
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It will be necessary, in using the sewage for irrigating purposes in the 
growing of crops, to avoid danger of any portion of the unpurified sewage 
finding its way into a water course.

G loucester. An application was received Aug. 19, 1898, from 
the committee on sewerage o f Gloucester, for the advice o f the Board 
relative to a proposed system of sewerage for that city. The Board 
replied to this application as follows : —

S ept . 23, 1898.

The State Board of Health received from you, on Aug. 19, 1898, an 
application giving notice of your intention to introduce a system of sewer
age in the city of Gloucester; and the Board is informed that you propose 
to make use of the drain which at present discharges into the outer harbor 
opposite Mansfield Street as a main sewer, and change the point of dis
charge of this drain from its present location to a point in the Gloucester 
canal.

The application was accompanied by a plan entitled “  Sketch showing 
Proposed Extension of Main Drain through Western Avenue to Gloucester 
Canal,” -which shows the line of the proposed extension from the present 
drain at the place where it crosses Western Avenue through Western 
Avenue to the Gloucester canal.

The Board has caused the locality to be examined by its engineer and 
has carefully considered the proposed plan. The plan appears to resemble 
closely a plan submitted to this Board in 1888, -which provided for the 
collection of the sewage of a large district in Gloucester which would 
naturally be tributary to the present drain, and the discharge of this sew
age into the canal in the vicinity of Cut bridge. The opinion of the Board, 
as expressed at that time, was as follows : —

It would not be advisable to admit sewage to the drain now receiving brook 
and storm water, and discharging upon the beach near Western Avenue. A sat
isfactory outlet for the sewage of a large part of the city will not be provided by 
building the proposed sewer in Western Avenue to carry the contents of the ex
isting drain to the waterway known as the “ Cut.”

The city has grown considerably in the past ten years, and the proposed 
sewer outlet would be in the immediate vicinity of a thickly populated por
tion of the city, and upon a shore which appears to be used as a place of 
resort by many people in the summer season. Under the circumstances, 
the Board can see no reason for changing the opinion expressed at the pre
vious time with reference to the use of the existing drain as a sewer and 
the disposal of the sewage by discharging it into Gloucester canal, or the 
“  Cut,” and is of the opinion that all sewage should be kept out of the 
“  Cut” and away from the shores in the neighborhood of its outlet.
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It appears that the drainage discharged from the drain has at times an 
offensive odor, and that the present place of disposal of the drainage is 
objectionable, especially when discolored water from the streets is dis
charged after a heavy rain. It is possible that much of the objection to 
the discharge of drainage at the present outlet would be removed by ex
tending a pipe from the bottom of the present drain to a place of discharge 
at some distance beyond low water, so that, except in very heavy rains, 
little or no drainage would be discharged close to the shore ; but the Board 
is of the opinion that in any case it is important to keep sewage from enter
ing the present drain or any of its tributaries.

The Board would advise that the whole question of sewerage for the 
city be again considered, with a view to beginning the construction of a 
system on some satisfactory plan.

H at f ie l d . An application was received, Oct. 20, 1898, from 
the Board o f Health o f Hatfield, for the advice o f the Board rela
tive to the proposed construction o f certain sewers in that town in
tended to convey the sewage o f certain houses to the Mill River. 
The Board replied to this application as follows : —

D e c . 1, 1898.

The State Board of Health has considered your application for advice 
with reference to the construction of two sewers in Hatfield, to discharge 
sewage from certain houses into the Mill River at two points in the village, 
and has caused the localities to be examined by its engineer.

One sewer is to be laid in School Street, and will provide for the collec
tion of the sewage of four houses on that street. It is proposed to dis
charge this sewer into a drain which crosses the highway near land of Jacob 
Carl, and runs through private land in a southerly direction to Mill River. 
A t the place where this drain will discharge the stream has a sluggish 
current, owing to a dam below, and solid matters from the sewage will 
naturally tend to deposit upon the sides and bottom of the stream. While 
there are no houses in the immediate vicinity of the stream near the out
let of the drain, the main portions of the village are not far distant, and, 
in the opinion of the Board, it is not desirable to discharge sewage at 
this place continually, even in small quantity.

The other sewer mentioned in the application is to be constructed in 
Elm Street, and it is proposed to discharge the sewage into the Mill River 
just below the last dam. This outlet is less objectionable from a sanitary 
point of view than the one farther up stream ; but if any considerable num
ber of houses should be connected with this sewer, the discharge of sewage 
at this place might become objectionable at times when the river is low.

It is very desirable, in the opinion of the Board, not only to keep sewage 
from entering Mill River and polluting it in the vicinity of the village, but
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also to avoid the creation of numerous sewer outlets into the streams near 
the village, on account of danger that local nuisances will thereby be created. 
In the opinion of the Board, it would be best for the interests of the town 
that, before any sewers are constructed, a general plan of sewerage should 
be prepared, by which a satisfactory disposal of the sewage may be effected. 
All sewers hereafter constructed might then be made to conform to this 
plan, so that they might all ultimately form a part of the completed 
system.

The Board would therefore advise that you cause a plan to be prepared 
for the collection and disposal of the sewage of the main village of Hat
field. The Board will render you such assistance as it may in any investi
gation as to the disposal of sewage that you may desire to make, and will 
upon application advise you as to any plan for the sewerage of the village 
which you may wish to present.

H i n g h a m . An application was received, Oct. 14, 1898, from the 
board o f health o f Hingham, for the advice o f the State Board o f 
Health relative to a proposed sewer for a small district in that town 
known as Crow Point. The Board replied to this application as 
follows: —

D ec . 1, 1898.

The State Board of Health received from you, on Oct. 14, 1898, an 
application for advice with reference to the disposal of sewage from a small 
summer settlement in the town of Hingham, known as Crow Point, accom
panied by a plan showing the lines of the proposed sewers and the proposed 
location of the sewer outlet. It is understood to be a part of your plan 
that each house is to be provided with a cess-pool, and that the sewers are 
to receive the overflow from these cess-pools, but are not to receive storm 
water.

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

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

H o lyo k e . An application was received, June 18, 1898, from the 
board o f public works o f Holyoke, for the advice o f the State Board 
o f Health relative to a proposed system of sewerage and sewage dis
posal for a district o f Holyoke lying in the northerly part o f the city 
above the dam. The Board replied to this application as follows : —

O ct . 6, 1898.

The State Board of Health received from you, on June 18, 1898, an 
application for advice with reference to a proposed system of sewerage and 
sewage disposal for a district in the north-westerly part of the city of 
Holyoke. Subsequently, on August 24 and September 22, plans were re
ceived showing outlines of a proposed sewerage and drainage district, its 
relation to the present sewerage system of the portion of the city in that 
vicinity, and the location, sizes and grades of a proposed system of 
domestic sewers and a system of storm-water drains to serve the new 
district.

The district shown upon the plans is bounded by the city limits on the 
north and approximately by Pleasant Street on the east, Lincoln Street on 
the south, and aline about 1,500 feet west of Northampton Street on the 
west. A  separate system of pipes to receive storm water includes the por
tion of the district lying between Lincoln Street on the south, Morrill 
Avenue on the north, Pearl Street on the east, and a line about 1,500 feet 
west of Northampton Street on the west. It is proposed to discharge the 
storm water from this system of pipes into the upper end of the Dingle, so 
called, through which it will flow to the Connecticut River.

The plan for the sewerage of the district provides for a system of pipe 
sewers discharging into a trunk sewer in Jefferson Street near the upper 
end of the Dingle, from which the course of the sewer is northerly through 
Jefferson Street and private land and down through a deep ravine to the 
Connecticut River, into which it is proposed to discharge the sewage directly 
without treatment. You propose to include in the new sewer district a 
small portion of the district which at present discharges into the Walnut 
Street sewer system, which drains a district lying south-west of the new 
district. The sewers in the Walnut Street district are constructed upon 
the so called combined plan, and in the portion of the Walnut Street dis
trict which it is proposed to divert into the new district, one of the sewers 
will, by the proposed plan, continue to receive storm water, in addition to 
the sewage. You also propose to receive into the main trunk sewer the 
storm water from the area bounded by Dartmouth Street on the south,
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Princeton Street on the north, Pleasant Street on the east and the trunk 
sewer on the west. In addition to the storm water from these areas, you 
propose to receive into the sewer system the roof water from the whole 
district.

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

The storm-water sewers as designed appear to be of sufficient size for 
the reception and removal of all of the storm water which would naturally 
be tributary to them from the district which they are designed to serve; 
and the Board is of the opinion that the discharge of this water into the 
Dingle, so called, is .a satisfactory method of disposal of this water, from 
a sanitary point of view.

The system of sewers designed for the reception of sewage and roof 
water, together with storm water from a portion of the district, is of smaller 
capacity than desirable ; and, if all of the roof water is to be admitted to 
them, there is much danger that they will prove inadequate to carry off 
all of the water at all times, if the number of houses in the district becomes 
as large as it seems reasonable to anticipate. While there might be some 
advantage in discharging roof water into the sewers designed for the recep
tion of house sewage, it appears to be entirely practicable to discharge this 
water into the storm-water sewers, and the latter system, as designed, is 
probably of sufficient capacity to receive this water, in addition to the re
maining storm water from the district which it is designed to serve. By 
discharging the roof water into the storm-water sewers, it will be practi
cable to considerably reduce the size of the proposed sewers for the recep
tion of sewage. Moreover, it is very desirable to keep all storm water 
and ground ■water separate from the sewage, since the cost of the final 
disposal of the sewage may be considerably reduced thereby. The Board 
would therefore advise that all roof water and all storm water be kept out 
of the sewers designed for the reception of domestic sewage, and that the 
sizes of these sewers be made no greater than is necessary for the removal 
of the house sewage and the probable leakage into them, estimated upon 
a liberal basis.

The disposal of the sewage by discharging it directly into the Connecti
cut River, about I f  miles above the Holyoke dam, might not cause any 
serious harm for the present at least, if the sewage is discharged as much 
as 100 feet from the shore of the river at low water. The Board is of the 
opinion, however, that no large amount of sewage can safely be disposed 
o f in this way, owing to the conditions that prevail in this vicinity and 
below, where there is a large population near the river and the canals 
leading therefrom. There is evidence that considerable numbers of people 
use the river and its banks in the region of the proposed sewer outlet and 
between this place and the Holyoke dam as a place of resort in the summer 
season, and it is probable that the use of the river in this way will increase
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in the future. Under the circumstances, it is desirable to keep crude sew
age out of the river in this vicinity.

In this connection, it may be said that the attention of the Board has 
been called to the discharge of sewage into the river near Walnut Street, 
about a quarter of a mile above the entrance to the canals of the Holyoke 
Water Power Company, where the conditions are such that much of the 
time all of the sewage discharged from the sewer probably passes into the 
canals. There is evidence, also, that much sewage from the mills is dis
charged directly into the canals in their course through the city. These 
conditions are very objectionable from a sanitary point of view ; and the 
public interest requires that the sewage from the Walnut Street sewer be 
diverted to a more suitable place of disposal, and that sewage be prevented 
from entering the canals.

The indications are that it is feasible to convey the sewage from the 
proposed new district to the Walnut Street outlet, and dispose of it in 
connection with the sewage from the Walnut Street sewyer, and this method 
of disposal might ultimately be the most satisfactory to adopt; but it does 
not appear that any plan for the diversion of the sewage from the Walnut 
Street outlet to a more suitable place of disposal has yet been prepared, 
and considerable time would probably be required to prepare a suitable 
plan. It is understood that sewerage facilities are somewhat urgently 
needed in the district for which the plans under consideration are intended 
to provide; and, under the circumstances, it is probably best not to com
plicate the problem of disposing of the Walnut Street sewage by convey
ing the sewage from the new district to the Walnut Street outlet, for the 
present at least.

An examination of the land in the region in which it is proposed to con
struct the new sewer system indicates that a suitable area for the disposal 
of the sewage of this system for a considerable number of years in the 
future may be found in the vicinity of Jones’ Pond, so called, near the 
bank of the river south of the proposed sewer outlet. The area of filter 
beds required to purify the sewage from the present population would 
probably not exceed three acres, provided all storm water, and, so far as 
practicable, ground water, should be kept out of the sewrers.

If suitable filter beds can be constructed at this place for the purification 
of the sewage at a reasonable cost, this would probably be the most satis
factory method of sewage disposal to adopt; and, in view of all the cir
cumstances, the Board would advise that, before constructing the proposed 
system of sewerage, you investigate the feasibility and probable cost of 
conveying the sewage to the land referred to near the Connecticut River 
south of Jones’ Pond, and purifying it there by filtration.

The Board will, if you so request, assist you in this investigation by 
making all necessary analyses of soil, and will give you further advice in 
the matter when you have the results of the investigations to present.
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L e e . The State Board o f Health was informed that it was pro
posed to build certain sewers in the town o f Lee, having their out
let into the Housatonic River. The State Board, therefore, sent a 
communication to the selectmen o f Lee, as follows : —

Nov. 17, 1898.

The State Board of Health is informed that it is proposed to construct 
sewers in the village of Lee in accordance with a plan which has been sub
mitted to your board, and it is understood that the sewage is to be disposed 
of by discharging it into the Housatonic River. The evidence before this 
Board would indicate that the plan of sewerage in question is one which 
should be submitted to this Board for advice, in accordance with the pro
visions of chapter 375 of the Acts of 1888. If it is intended to construct 
a sewer or sewers discharging into the Housatonic River or any other 
stream, you will, of course, wish to comply with the provisions of the act 
referred to, and a blank form of application is accordingly enclosed. Upon 
receipt of an application, the Board will give the matter prompt attention.

L e i c e s t e r . The attention of the Board was called, July 26, 1898, 
by the water commissioners o f Worcester, to the imperfect purifi
cation o f the sewage at the disposal beds at the Leicester Poor Farm, 
and the possibility o f the pollution o f the water supply o f Worcester 
as a consequence. The State Board o f Health made an investigation 
o f the matter, and sent the following communication to the selectmen 
and overseers o f the poor o f Leicester: —

S ept . 1, 1898.

The results of chemical analyses made by this Board of the effluent from 
the sewage filter beds at the Leicester Poor Farm show that it contains at 
times a large proportion of unoxidized organic matter, indicating that the 
action of the filters is at times inefficient in the purification of the sewage; 
and an examination of the filters by one of the engineers of the Board indi
cates that they are not operated in the manner necessary to produce the 
best results. It appears that the sewage has been allowed to flow upon 
one of the beds continuously for a period of several days, thereby pre
venting the necessary air from entering the filter and effecting the purifi
cation of the sewage. If all of the beds were used, and the sewage changed 
frequently from bed to bed, satisfactory purification could be effected, pro
vided the filters were given the necessary attention, and were kept in.proper 
condition by scraping or raking from time to time.

The effluent from the filter beds finds its way into one of the feeders of 
the water supply of the city of Worcester, and the discharge of unpurified 
or partially purified sewage from these beds will cause a pollution of this 
water supply, and is contrary to existing statutes.
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The Board would therefore urge that the necessary steps be taken with
out delay to provide that sewage be applied at proper intervals and in such 
a manner as to insure a purified effluent from the filter beds at the Leicester 
Poor Farm. It may be found that, even with proper application of the 
sewage, satisfactory purification may not result in winter, on account of 
freezing. If this should be found to be the case, the difficulty can be 
avoided by protecting the filtering area by a cover which will prevent 
freezing.

L e x i n g t o n . An application was received from the sewer com
missioners of Lexington, March 24, 1898, under the general act of 
1888, chapter 375, and chapters 504 and 520 o f the Acts o f 1897, 
for the advice o f the Board with reference to a proposed system of 
sewerage and sewage disposal for the town o f Lexington. After a 
hearing, as required by the provisions o f chapter 504, section 17, 
Acts o f 1897, at which the sewer commissioners o f Lexington and 
the water commissioners of Arlington were present, the Board replied 
to the application as follows : —

A p k il  16, 1898.

The State Board of Health received from you, on March 24, 1898, an 
application, under the authority of chapter 375 of the Acts of 1888 and 
chapters 504 aud 520 of the Acts of 1897, dated March 22, 1898, giving 
notice of your intention to introduce a system of sewerage in the town of 
Lexington, Mass., and submitting a plan of your proposed system for the 
approval of this Board. In this application your proposed plans are set 
forth as follows : —

A general description of the system of sewerage proposed is given in the report 
of McClintock and Woodfall, civil engineers, dated Jan. 18, 1897, contained in the 
printed pamphlet submitted herewith, the discharge of the sewage to be into the 
metropolitan sewer as extended to the dividing line between Arlington and Lex
ington, under chapter 520 of the Acts of 1897. (Disregard cancelled portions of 
pages 8 , 9, 10, and 11 of said report.)

The sizes, directions of flow and approximate locations of the several sewers 
proposed to be built for house drainage are shown on the map accompanying said 
report, and entitled “ Plan Showing Proposed System of Sewers for the Town of 
Lexington, Mass. Designed by McClintock and Woodfall, Civil En<nneers 15 
Court Square, Boston, Mass., 1897 ”

The grade of the main and intercepting sewer is to be at no place less than 
1 foot in 1,000 feet. Following is a general description of said sewer: A sewer 
20 inches in diameter, starting at the dividing line between the towns of Arlington 
and Lexington, and extending through Massachusetts Avenue to the junction 
thereof with Flint or Curve Street; thence running easterly and northerly through 
portions of Flint or Curve Street; thence north-easterly across private lands*to 
and across the Arlington Branch Railroad ; thence northerly or north-westerly in
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and along the location of said railroad, about 2,000 feet; thence running- nearly 
parallel with the north-easterly line of the location of said railroad about 1,500 
feet to a point near Muriroe’s station; thence continuing as an 18-inch pipe in a 
line approximately parallel with the north-easterly side of said railroad location, 
about 1,100 or 1,200 feet; thence an 18-inch pipe in a northerly direction across 
the head of Munroe’s Meadows and private lands to and across Woburn and Vine 
streets to a point about 165 feet northerly from Vine Street; thence a 15-inch pipe 
across private lands to the lane at the base of Granny Hill leading to the Hayes 
house.

Into this main and intercepting sewer will he connected at sundry places the 
several sewers leading from the Centre and East villages.

Such portions of the main and intercepting sewer between the junction of 
Pleasant Street and Massachusetts Avenue and Vine Street as the State Board 
of Health shall require, and so much of each lateral sewer within the water-shed 
of the Arlington water supply as shall lie between a level even with the top of the 
main or intercepting sewer at the place where such lateral sewer connects there
with and the place of connection will be constructed of iron pipe with carefully 
made lead joints. Similarly, where any sewer crosses a stream or brook which 
is tributary to the Arlington water supply, iron pipe with leaded joints will be 
used at such crossing, and for a distance of about 12 feet on either side thereof.

Surface water is not to be conducted into the sewers; but sub-drains have been 
planned to take care of such water, and drain low-lying and wet parts of the town, 
the discharge to be into natural water courses, as may be approved by said Board 
of Health.

At the hearing upon the foregoing application, plans prepared by said McClin- 
tock and Woodfall will be submitted, showing in detail the work to be done in 
constructing said system.

In accordance with the provisions of chapter 504 of the Acts of 1897, 
the State Board of Health, upon receipt of your application, gave notice 
to the board of water commissioners of the town of Arlington of a hearing 
upon your application, as required by section 17 of said chapter 504, to 
be held at the rooms of the Board, at the State House, on April 7, 1898, 
at eleven o’clock. At this hearing there were present the board of water 
commissioners of the town of Arlington with their engineer and your board 
with your engineers; and plans were'presented by you, showing in detail 
the work to be done in constructing a system of sewerage for the town of 
Lexington, which is designed to discharge into the metropolitan sewer as 
extended to the dividing line between Arlington and Lexington, under 
chapter 520 of the Acts of 1897.

It appearing that some modifications with a view to further protection 
of the water supply of the town of Arlington were deemed desirable by 
the water commissioners of that town, it was suggested that your board 
confer with the water commissioners of the town of Arlington, and sub
sequently submit such amendments to your plan as might, after the con
sultation suggested, seem desirable; and subsequently, on the same day
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before said hearing was closed, you presented the following modifications 
of your proposed plan : —

In the matter of the application filed by the sewer commissioners of Lexington, 
March 22, 1898, for an approval of a system of sewerage for that town, which 
application, after due notice to the board of water commissioners of the town of 
Arlington, is now being heard by your Board, the undersigned ask leave to modify 
the application and plans as below set forth : —

In the next to the last paragraph, the words, “ take care of such water and” 
are stricken out, so that the paragraph as amended reads : “ Surface water is not 
to be conducted into the sewers ; but sub-drains have been planned to drain low- 
lying and wet parts of the town, the discharge to be into natural water courses, 
as may be approved by said Board of Health.”

If required by the water board of Arlington, cut-off dams of concrete 1 foot 
thick will be constructed at the three several places shown on the accompanying 
plan, marked: “ Plan of Proposed System of Sewers for the Town of Lexington, 
Mass., designed by McClintock and Woodfall, 1897.” These dams are to be 2 
feet wider than the sewer trench (i. e., overlapping 1 foot on either side), and are 
to extend from a point 2 feet below the ground’s surface to a point G inches below 
the bottom of the sewer, or the underdrain, as the case may be.

If a permanent sub-drain is constructed in the East Village, it shall empty into 
Brown Brook, just below the present outlet of the Brown Brook conduit, so called.

Any sub-drain in the East Village made for use only during or in connection 
with the construction of the sewer, may enter into Brown Brook at any point, but 
in case of any such temporary sub-drain, so emptying, its outlet shall be filled 
up immediately after the sewer shall have been constructed.

The town of Lexington, in contracting for the construction of its sewers, will 
cause to be inserted in the contract substantially the following provisions : —

The contractor at his expense shall provide proper sanitaries.
No sanitary to be located within 100 feet of any brook tributary to the Arling

ton water supply.
The engineer may designate the position of the sanitaries.
Sanitaries shall be left in one location as short a time as possible, and on 

removal all foul matter shall be removed to such location as the engineer desig
nates, and there buried.

The contractor must see that the men employed on the work use the proper 
sanitaries provided for them.

No sanitary to be put over the sewer trench within the territory tributary to 
Arlington’s water supply.

Accompanying this communication was a statement signed by the water 
commissioners of Arlington and the sewer commissioners of Lexington, 
-as follows: —

The several matters discussed before your Board this morning are disposed of 
to our mutual satisfaction, except that we differ as to the necessity of anv require
ment to be made by your Board with reference to the policing of the sewer dis
trict, and also as to the necessity of any requirement with respect to disposing of 
water pumped out of the sewer trenches during the period of construction.
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These two matters are left to be determined by your Board. You are to in
corporate in j-our order of approval such provisions on these matters, if any, as 
you shall think necessary and proper.

It is understood that no provision is to be made therein with regard to divert
ing or disposing of the waters of “ Village Brook.”

The Board has carefully considered your proposed system of sewerage, 
with the modifications referred to, and the plans submitted, and concludes 
that, in general, they are appropriate for the sewerage of the town of Lex
ington, and that the disposal of the sewage in connection with the metro
politan sewerage system is the best method of disposal for the town to 
adopt.

The disposal of water collected by the proposed underdrains beneath the 
sewers, by discharging it into Vine Brook and into Brown Brook below the 
lower end of the Brown Brook conduit, as indicated upon the plans sub
mitted, does not appear to be objectionable.

With reference to policing the district in which sewers are to be con
structed during the period of construction, the Board is of the opinion 
that, under the circumstances, extra precautions should be taken by the 
town of Lexington to prevent danger of polluting the sources of the Arling
ton water supply, in consequence of the operations carried on by the town 
of Lexington, by providing sanitaries, so called, in suitable places not over 
the sewer trenches, by requiring the use of the sanitaries by the persons 
engaged upon the work, by making provision for the removal and proper 
disposal of all matters deposited therein, by preventing the encampment 
of laborers within the water-shed of the Arlington water supply in the town 
of Lexington, and by policing the district in case other safeguards shall 
not prove effectual in preventing contamination of the sources of water 
supply of the town of Arlington within the limits of the town of Lexington.

With regard to the disposal of water pumped out of the sewer trenches 
during the period of construction, it may be said that if, by providing 
proper sanitaries and by other precautions before mentioned, all pollutions 
are kept out of the trenches, it seems to the Board that there should be 
no danger in the disposal of this water by discharge upon the ground in 
the vicinity of the trenches.

In this matter and in that of policing the district and in such other mat
ters not specially mentioned, where conditions might arise that could en
danger the healthfulness of the water supply of the town of Arlington, the 
State Board of Health assumes and expects that the sewer commissioners 
of the town of Lexington will take every precaution to protect that water 
supply that they would take if it were the water supply of their own town.

The Board hereby approves the proposed system and plans, as outlined 
in your communications of March 22, 1898, and April 7, 1898, and shown 
upon plans submitted and filed upon the latter date, and requires that all
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portions of the main and intercepting sewer which lie between the junction 
of Pleasant Street and Massachusetts Avenue and Vine Street shall be 
constructed of iron pipe with carefully made lead joints.

L o n g m e a d o w . The selectmen o f Longmeadow applied to the 
Board, April 22, 1898, for its advice with reference to the sewage 
disposal o f that town. The Board replied to this application as 
follow s: —

M a t  5, 1898.

The State Board of Health received from you, on April 25, 1898, an 
application for advice with reference to disposing of the sewage of the 
town of Longmeadow, and subsequently a plan wras received showing a 
proposed system of sewerage for the extreme northerly portion of the town. 
It is proposed to collect the sewage into a sewer in Lewis Street, in the 
valley of Cooley Brook, and to convey it to a point of temporary discharge 
in the vicinity of the westerly end of Lewis Street, and you desire advice 
as to the best method of disposing of this sewage.

To discharge the sewage untreated into Cooley Brook would undoubtedly 
create a serious nuisance, and there appear to be only two methods by 
which the sewage from this sewer can be satisfactorily disposed o f ; one 
by constructing a sewer to discharge the sewage into the Connecticut River, 
and the other by constructing filter beds near the outlet of the sewer and 
purifying the sewage thereon.

The Board has not at present sufficient information with regard to the 
probable cost of either of these plans to be able to advise you definitely as 
to which plan is the most appropriate one for the town to adopt. The 
Board would, therefore, advise that you cause a careful investigation of 
both of these plans to be made by your engineers, and careful estimates 
of the cost to be made; at the same time, the whole question of the sew
erage of your town should be carefully considered, in order that the por
tion of the system which you now propose to construct may bear a proper 
relation to the sewerage of the remainder of the town when it may become 
necessary, thus possibly effecting a considerable saving in the ultimate 
cost of the works.

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

A subsequent application was made by the same authorities for 
the approval by the Board of a certain tract o f land in Lono-meadow 
for the purpose o f sewage disposal; and after a public hearing, as 
required by chapter 124 o f the Acts o f 1890, the Board transmitted 
the following reply to the selectmen o f Longmeadow: __
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Ju ly  28, 1898.

The State Board of Health received from you, on June 22, 1898, an 
application for the approval by the Board of the taking of certain lands in 
the town of Longmeadow, as shown upon the plan submitted with your 
application, for the purification and disposal of sewage.

In response to this application, the State Board of Health gave notice 
that, in accordance with the requirements of chapter 50, section 1 of the 
Public Statutes, as amended by chapter 124 of the Acts of 1890, a public 
hearing relative to the taking of the land in question for the purification 
and disposal of sewage would be given at its office on July 7, 1898. At 
this hearing no person appeared to oppose the proposed taking of the land 
referred to, and the Board voted to approve the purchase or taking by the 
town of Longmeadow, for the purification and disposal of sewage, of land 
now or formerly of the estate of W. O. Emerson, situated north-westerly 
of Biverview Street, nearly opposite its junction with Lewis Street in said 
town, and shown upon a plan submitted by you, entitled, “ Proposed filter 
bed for the town of Longmeadow, M ass.; Durkee, White and Towne, 
Engineers. June, 1898. Scale thirty feet per inch,” the land being 
bounded, measured and described as follows: —

Beginning at a monument at the south-west corner of land now or formerly of 
James II Lewis, and running thence along the westerly line of land of said Lewis, 
N. 8° 57' E. 203.39 feet to a monument. Thence along the westerly line of said 
Lewis 1ST. 0° 21' W. 141.25 feet to a monument. Thence along the land of W. G. 
Emerson Est. N. 1° 46' W. 27.22 feet to a monument. Thence along land of 
Wm. F. Emerson N. 59° 9' W. 209.24 feet to a monument. Thence along the 
land of Wm. G. Emerson Est. S. 19° 21' W. 392.00 feet to a monument. Thence 
along land of Wm. G. Emerson Est. S. 69° 49' E. 300.38 feet to a monument at the 
place of beginning. Containing 2.25 acres of land.

Upon the plan submitted are shown a settling basin and two distributing 
basins, but no further details of the proposed method of purifying the 
sewage are presented. It is understood, however, that suitable filter beds 
are to be prepared upon the land as needed.

When you have prepared further plans for the disposal of the sewage 
upon the land, the Board will give you further advice in the matter, if you 
so request.

L udlow . An application was received, June 13, 1898, from the 
Ludlow Manufacturing Company, for the advice o f the Board relative 
to a plan o f sewerage and sewage disposal for the village o f Ludlow, 
the system being designed to receive both sewage and storm water. 
The Board replied to this application as follow s: —
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Ju l y  7, 1898.

The State Board of Health received from you, on June 13, an application 
for advice with reference to a proposed system of sewerage for the village 
o f Ludlow, which is located principally in the town of Ludlow and partly 
in the town of Wilbraham and in the city of Springfield. The application 
was accompanied by a map, showing the location of the proposed sewers 
and their outlets. It is understood that the sewers are to be designed to 
receive both sewage and storm water.

For the portion of the village on the northerly side of the river it is pro
posed to provide two main sewers, one to receive the sewage from the 
portion of the village between the Athol branch of the Boston & Albany 
Railroad and the Chicopee River, and the other to receive sewage from 
the thickly settled portion of the village north of the railroad. It is pro
posed to discharge the sewage from both of these main sewers into the 
tail-race, or waste-way, below the last mill. As indicated upon the plan, 
the sewage from the district nearest the river would be discharged into the 
waste-way about 600 feet from the point where the waste-way joins the 
main river, while the sewage from the district north of the railroad would 
be discharged into the waste-way about 2 0 0  feet from the point where it 
joins the main river. It is proposed to discharge the sewage from the por
tion of the village south of the Chicopee River into a cove a short distance 
below the lower dam.

The Board has carefully considered the proposed plans, and has caused 
the locality to be examined by its engineer. The proposed method of dis
posing of the sewage, by discharging it in a crude state into the Chicopee 
River, appears to the Board to be permissible, under present conditions.

The proposed plan of discharging the sewers into the tail-race, or waste
way, below the mill on the northerly side of the river, might not be seri
ously objectionable if there were a flow through this waste-way at all times; 
but when the mills are shut down it appears that there is no flow in this 
channel, and, under the circumstances, a local nuisance is liable to be 
created if the sewers are discharged into it. It appears to be feasible to 
convey the sewers to a point of discharge into the river below the outlet 
of the waste-way, and the Board would recommend that this be done.

The proposed sewer outlet on the south side of the river is so located 
that it will not be likely to cause offense for several years at least; but 
the water in this cove is quite still, and matter from the sewage may col
lect along the shore and cause an odor at times of low water in the river. 
A  more thorough dilution of the sewage could be obtained by placing the 
outlet in the river near the lower end of the rapids below the lower dam, 
and the Board would suggest that you consider the feasibility of making 
the outlet at this place when the sewers are constructed.

While, in the opinion of the Board, it is permissible to discharge the 
sewage from the village in a crude state into the Chicopee River for the
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present, the time may come when it may be found desirable to divert 
the sewage from the river. Moreover, it appears to be practicable, with
out great cost, to dispose of the sewage upon land in the neighborhood of 
the village, where it can be used to great advantage as a fertilizer and for 
the irrigation of crops. If the time shall come when it is found necessary 
to remove the sewage from the river, or should it be decided to use it upon 
land in the beginning, it will be very desirable to keep the sewage separate 
from the storm water, so as to avoid unnecessary expense in pumping and 
disposing of the sewage; and, under the circumstances, it would probably 
be best to construct the sewers in the beginning upon the so-called sep
arate plan, that is, to admit sewage only to the sewers, and remove the 
storm water and roof water by separate channels.

The sizes and grades of the proposed sewers have not been submitted, 
so that the Board is unable to advise as to their capacity for serving the 
proposed territory.

The Board will give you further advice in regard to this portion of your 
proposed plans, if you desire, and will, upon request, give you further 
information or advice, should you conclude to dispose of the sewage upon, 
land.

M a r l b o r o u g h . An application was received, July 25, 1898, 
from the mayor o f Marlborough, for the approval o f the Board, 
under chapter 364 o f the Acts o f 1898, o f plans for a proposed 
extension o f the system o f sewerage o f Marlborough to the district 
bordering upon Lake Williams, for the purpose of protecting the 
purity o f the water o f that lake. The Board replied to this appli
cation as follow s: —

A r c . 4, 1898.

The State Board of Health received from you, on July 25, 1898, an ap
plication giving notice of your intention to extend the sewerage system of 
the city of Marlborough by constructing sewers in the district about Lake 
Williams, and submitting plans of the proposed sewers and other works 
for the advice and approval of the Board, as required by chapter 375 of 
the Acts of 1888 and chapter 364 of the Acts of 1898.

In the application you state that the object of the plan is to preserve the 
purity of the water of Lake Williams, which is the principal source of water 
supply of the city, and you present the following outline of your proposed 
plans: —

At the present time there are about eighty-one houses on this shed. The most 
feasible way to handle the sewage from these houses at the present time seems to 
be to collect the sewage at a central point, and pump over the divide into our 
present system.
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As outlined on the accompanying plans, we propose to sewer West Main Street, 
Lakeside Avenue, Williams Street, Lincoln Street, Winter Street, Elm Street and 
Bond Street. The sewage is to be collected at a well by the water works pump
ing station. The capacity of the well is to be 40,000 gallons, and will be below 
the surface of the water in the lake at nearly the entire time. We propose to 
have two pumps, of about 500,000 gallons capacity, to be operated every day, in 
lifting the sewage from the well and forcing it through an eighbinch iron pipe, 
to the junction of Broad and West Main streets, at which place it will flow by 
gravity through our present system, and be discharged at the filter beds now in 
use.

We propose to use iron pipe with calked lead joints throughout this proposed 
system. This will prevent ground water entering the pipe, and prevent possible 
leaks, that would cause pollution to the lake water.

The plans submitted show the location, size and grade of the proposed 
sewers, which are designed to convey the sewage of all of the thickly set
tled territory about Lake Williams to the proposed storage well, or reser
voir, which is to be located at the westerly end of your present water
works pumping station on the northerly shore of the lake. A  general out
line of the proposed storage well, or reservoir, and pumping station is 
shown on the plans submitted. From this it appears that the bottom and 
sides of the reservoir are to be constructed of concrete, with an inside 
lining of brick masonry and a layer of asphalt between the concrete and 
masonry. The roof is to consist of concrete arches, supported upon iron 
I-beams and brick piers. The proposed level of high water in this reser
voir is to be three feet below the level of high water in Lake Williams, 
and its capacity is to be sufficient to hold the entire flow of sewage to be 
expected from the territory in which the sewers are to be built for a period 
of many hours under present conditions. It is proposed to dispose of the 
sewage by pumping it into one of the main sewers of the city, through 
which it will flow with the other sewage from the city to the present sew
age-disposal area.

The Board lias caused the territory to be examined by its engineer, and 
has carefully considered the proposed plans. There is no doubt that the 
population upon the water-slied of Lake Williams is a very serious menace 
to the purity of your drinking-water supply, and that provision should be 
made for removing all sewage from this district. The proposed plans are 
■well adapted for the collection of this sewage in such a manner as to cause 
the least danger of an escape of any of the sewage by leaks in the pipes. 
The location of the proposed reservoir close to the -water -works pumping 
station should not be a menace to the quality of the -water, if, in construct
ing the reservoir, care is taken to prevent any danger of overflow from it 
or leakage at a time when the lake is drawn down below the level of high 
water in the reservoir. It is very important that all pumps, machinery 
and connections with the reservoir and force main should be in duplicate,
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so that, in case of injury to any part of the machinery or a suction pipe, 
duplicate works will be available without material delay.

Provision should be made for stirring up any sediment that may collect 
in the tank, and removing it with the sewage so as to avoid the necessity 
of removing it by means of carts or other receptacles, from which some 
of the polluting matters might escape and find their way into the lake; 
and it will be necessary to avoid any danger of polluting the water supply 
in the operation of cleaning the screens and disposing of matters removed 
from the sewage.

The plans as a whole are suitable for the disposal of the sewage of the 
territory which they are designed to serve, and, in accordance with the 
provisions of chapter 375 of the Acts of 1888 and chapter 364 of the Acts 
of 1898, are hereby approved.

Measurements of the quantity of sewage flowing upon the filter beds 
used to purify the sewage of the city of Marlborough show that the quan
tity of sewage is larger than the present area of beds is capable of receiv
ing and purifying at all times, and the Board is informed that unpurified 
sewage is at times allowed to escape into the stream in the vicinity of the 
filter beds. While the increase in the quantity of sewage that will be due 
to the construction of sewers in the Lake Williams district will be com
paratively small, it is nevertheless very desirable that a larger area of 
filter beds be prepared as soon as practicable.

M e t r o p o l i t a n  S e w e r a g e  C o m m i s s i o n . The Board received an 
application from the Metropolitan Sewerage Commission, July 13, 
1897, requesting the advice and approval o f the Board concerning 
plans for automatic overflow's and regulators at certain connections 
with the metropolitan sewer in the Neponset valley; and on Aug. 
13, 1897, another application was received from the same board for 
advice and approval o f a proposed overflow from a fifteen-inch branch 
on the northerly side o f the metropolitan sewer in Business Street, 
at the junction o f Barry Place in Hyde Park. To these applications 
the Board replied as follows : —

M ar c h  4, 1898.

The State Board of Health received from you, on July 13, 1897, an 
application requesting the advice and approval of the Board concerning 
automatic overflows and regulators at certain connections with the metro
politan sewer in the Neponset valley, as follows : —

The board of sewer commissioners of the town of Hyde Park have made appli
cation to the Metropolitan Sewerage Commissioners lor permission to make con
nections with the Neponset valley intercepting sewer at five points, as follows : —

By 12-inch branch on the westerly side of the metropolitan sewer in Fairmount
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Avenue, between the New England Railroad and Neponset River, Hyde Park. 
(Section No. 1.)

By 12-inch branch on the northerly side of the metropolitan sewer in Hyde Park 
Avenue, near Factory Street, Hyde Park. (Section No. 2.)

By 15-inch branch on the westerly side of the metropolitan sewer in extension 
of Arlington Street and Metropolitan Avenue, Hyde Park. (Section No. 3.)

By 18-inch branch on the easterly side of the metropolitan sewer between 
Neponset River and New England Railroad, Hyde Park, opposite extension of 
Milton Avenue. (Section No. 4.)

By 20-inch branch on the southerly side of the metropolitan sewer in Hyde Park 
Avenue, being the outlet for sewerage section No. 8, Hyde Park.

It is the desire of the Metropolitan Sewerage Commissioners to require at these 
connections automatic overflows and regulators, so designed as to act only when 
the intercepting sewer is filled to its maximum flow line. Maps, showing the 
details of the proposed connections, as they are desired to be approved, are sub
mitted herewith.

Your advice and approval is asked for these Hyde Park connections, as above 
outlined.

Subsequently, on Aug. 13, 1897, a similar application was received for 
the advice and approval of the Board concerning a proposed overflow from 
a lo-inch branch on the northerly side of the metropolitan sewer in Business 
Street, at the junction of Barry Place, Hyde Park.

Accompanying the applications were plans showing in detail the pro
posed connections with the proposed regulators and overflows. On each 
of these plans there is a note stating that the valve (by which the lateral 
sewer is shut off from the metropolitan) is designed to close when the 
metropolitan sewer is full.

It is understood that all the applications for connections with the metro
politan sewer in the Neponset valley thus far approved by your board have 
been approved with the distinct understanding that no surface, roof or 
ground waters from underdrains should be admitted to the sewers, and 
that this provision applies to the connections mentioned in the applications 
submitted to this Board.

The sewage discharged from all of the overflows proposed in your appli
cations would enter the fresh-water portion of the Neponset River, or 
Mother Brook, in the midst of a large and rapidly growing population, 
where the streams have a sluggish current, on account of a dam below the 
outlets of the proposed overflows.

As stated in the previous reply relating to this matter, the Board believes 
it to be important to keep sewage from entering the fresh-water portion 
of the Neponset River, which, in the region in which it is proposed to 
make these overflows, is practically a mill pond, and that no opportunity 
should be afforded for the disposal of any sewage in this way, unless it 
may be absolutely necessary in order to prevent the danger of a greater 
nuisance elsewhere.
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The size of the metropolitan sewer above a point in the vicinity of the 
boundary line between Hyde Park and Boston was designed to be sufficient 
to remove all of the sewage of the district which it is intended to serve 
until about the year 1930, at which time it is expected that the population 
will be several times as great as that now living in this district. Below 
this point the size of the sewer is much smaller down to the place where it 
joins the Dorchester intercepting sewer, but was considered when planned 
to be sufficient to remove the sewage which the larger sewer will bring to 
it until about the year 1905, or possibly longer, depending upon the growth 
of the population and the increase in quantity of sewage in the district. 
The Dorchester intercepting sewer, into which the metropolitan sewer 
discharges, is provided with overflows through which the sewage may dis
charge into tide water automatically, when the sewage in the Boston main 
drainage sewer rises above a certain height. It seems to the Board that 
the only condition which will make the overflows proposed in your present 
application necessary would be a flow of sewage in the metropolitan sewer, 
above the place where its size is reduced, much in excess of the capacity 
of the smaller sewer below the Hyde Park and Dorchester line, before the 
time that the high-level sewer is constructed.

No evidence has been submitted to show that the flow in the metropolitan 
sewer is likely to soon exceed the capacity of the sewer at any place, and 
it does not appear to the Board that it is necessary to provide at present 
automatic overflows for the proposed connections with the metropolitan 
sewer in Hyde Park; and the Board, therefore, does not approve the con
struction of overflows, as proposed in your applications.

If observations made at times of maximum flow of the height and flow 
of sewage in the metropolitan sewer, especially in the vicinity of the place 
where its size is contracted at the line between Hyde Park and Dorchester, 
shall show that the flow in the sewer is so great that there is danger that 
the capacity of the sewer, or any portion of it, is likely to be reached before 
any additional means of removing the sewage shall have been provided, 
and that the flooding of lateral sewers above the place where the sewer is 
contracted is threatened, or if from any other cause it would seem to you 
necessary to provide an overflow or overflows from the main sewer or its 
tributaries at any place, this Board will consider any information you may 
present showing the necessity or desirability of overflows, or any plans that 
you may submit with regard to measures for disposing of the excess of 
sewage; but, as already stated in a previous reply, the Board is desirous 
of avoiding the discharge of sewage into the Neponset River above any 
of the mill dams when not absolutely necessary.

T h e  M e t r o p o l i t a n  W a t e r  B o a r d  (sewerage system o f Clinton). 
An application was received, Aug. 2, 1898, from the Metropolitan 
Water Board for the approval o f the State Board o f Health o f a



10(3 W A TE R  SU PPLY AND SEW ERAGE. [Jan.

proposed system o f sewerage for the town o f Clinton, under the 
provisions o f chapter 557 o f the Acts o f 1898. The Board replied 
to this application as follows : —

S e p t . 1, 1898.

The State Board of Health received from you, on Aug. 2, 1898, an ap
plication giving notice of your intention to introduce a system of sewerage 
in the town of Clinton, and submitting your proposed plans for approval 
by the Board, under the authority of chapter 557 of the Acts of 1898. 
The application was accompanied by plans of the proposed main sewers 
and other portions of the proposed system, and by the following state
ment relating to the plans for the disposal of the sewage of the town of 
Clinton : —

The preliminary examinations relative to the disposal of the sewage of Clinton 
were made for the Metropolitan Water Board by Messrs. Snow & Barbour, and 
they reported, as a result of gaugings and observations, that the quantity of sew
age to be disposed of at the present time, including the wool wastes from the 
Bigelow Carpet Mills and the more objectionable wastes from the Lancaster 
Mills, equalled 780,000 gallons per day. We have not thought it necessary or 
desirable to attempt to pump and purify wastes which are merely discolored, and 
not offensive in odor or injurious to health. Should it be necessary to purify these 
comparatively unobjectionable wastes, the additional quantity to be purified will 
be about 1,000,000 gallons daily.

The sewage of the town is now discharged into the Nashua River through two 
main outlets, one which takes the sewage from the main valley of the Nashua 
River and is known as the Williams Street outlet, and the other which takes the 
sewage from the valley of Coachlace Brook and is known as the Allen Street 
outlet. It is proposed to build an intercepting sewer 20 inches in diameter, with 
a grade of .17 per 100, to convey the sewage from the Williams Street outlet to 
the Allen Street outlet, and thence to make the sewer 30 inches in diameter to 
the reservoir. The 20-inch sewer will receive less than half the sewage of the 
town, and will have a capacity, when full, of about 3,500,000 gallons daily. It 
is not expected that this capacity will be exceeded at any time. From the inter
cepting sewer the sewage will discharge into a small chamber between the res
ervoir and the pumping station. The sewage will first pass through a screen, 
and then can be turned, by means of gates, either directly into the pump wells 
or into the further end of the reservoir, so as to produce as much sedimentation 
in the reservoir as possible.

The reservoir is to be 100 feet in diameter, and up to its high-water mark, 
which is at elevation 247 above Boston city base, will hold 600,000 gallons. The 
high-water mark is placed sufficiently low to provide for the sewerage of the 
lowest parts of Clinton. An overflow from the reservoir is provided at the high- 
water level, to be used only in cases of emergency. Arrangements will be made 
for agitating the sediment in the tank and pumping it to the filter beds.

The pumping plant proposed is to consist of two pumping engines, one of 
which will have a capacity of 3,000,000 gallons daily, and two boilers, each hav
ing a sufficient capacity to supply steam to either engine.
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From the pumping station the sewage will be forced through an 18-inch cast- 
iron pipe to the westerly corner of the area to be taken for sewage-disposal pur
poses, thence will be carried by a 24-inch vitrified pipe carrier to the filter beds.

It is proposed to construct at present twenty-five beds, having a total area of 
23J acres. From nineteen of these beds, which have a total area of 17| acres, 
all of the dark soil at the surface and of the subsoil will be removed, and the 
underlying sand and gravel will be properly graded to receive the sewage. From 
one bed, having an area of 1 acre, the dark soil only is to be removed before grad
ing ; and from five beds, having a total area of 4| acres, no soil is to be removed 
before grading.

The carriers for distributing the sewage to each bed will be vitrified pipes.
Two tiers of beds will be underdrained by running a vitrified pipe beneath 

them; but it is not proposed to drain the other beds unless it should be found 
necessary after trial.

Mr. Bigelow, of the Bigelow Carpet Company, has signified his willingness to 
construct duplicate settling tanks, in which to remove by sedimentation the solids 
in the wool-washing wastes.

The plans provide for a main intercepting sewer in the valley of the 
Nashua River, which is designed to collect the sewage from sewers which 
at present discharge into that stream, and convey it to a reservoir to be 
located on the westerly side of the river and on the easterly side of the 
road leading from Clinton to Lancaster Commons, from which the sewage 
is to be forced by pumps, through a cast-iron pipe 18 inches in diameter, 
to a proposed filtration area to be located on the easterly side of the road 
leading from Clinton to the village of Lancaster Commons, and about half 
a mile south-west of the latter village, and there purified by intermittent 
filtration.

The Board has caused the proposed system and the lands which it is 
proposed to use for sewage disposal to be examined by its engineers, and 
has carefully considered the proposed plans.

It is understood that in the construction of the present sewers in Clinton 
all storm water, and, so far as practicable, ground water, has been ex
cluded, and it is also understood that in making extensions to the system 
in the future it is proposed to adhere to the so called separate system.

It appears that in certain manufacturing establishments in Clinton large 
quantities of water are used in the processes of scouring wool and dyeing 
wool and cotton. Information furnished by you shows that a small por
tion of this water, especially that which is used in the scouring of wool, 
becomes very highly polluted ; and you propose to receive this sewage into 
the intercepting sewers, after removing a portion of the heavier matters 
by passing the sewage through settling tanks. The remaining water is 
used chiefly in the processes of dyeing and rinsing, and you propose to 
discharge this water into the river or its tributaries without treatment.

It is very important, in the opinion of the Board, that the proposed set
tling tanks be so operated as to remove as much of the solid matters from
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the sewage as it is practicable to remove by sedimentation, in order to 
avoid difficulty in operating the works, which would be caused by admit
ting such matters to the sewers.

Examinations of the effluent from the dyeing and rinsing processes show 
that, while it may be discharged into the river at the present time and pos
sibly even after the construction of the reservoir above Clinton without 
causing a serious pollution of the stream, this effluent contains at present 
considerable quantities of organic matter; and it may be found desirable 
in the future, on account of an increase in the quantity of this organic 
matter or from some other cause, to remove it from the stream. It is 
possible that a portion of the water containing the greater portion of the 
organic matter can be separated, and thus the treatment of the whole of 
these waste waters be avoided. It is desirable, in designing the sewerage 
works, however, that they should be so arranged that they can be readily 
enlarged so as to admit of the purification of this manufacturing sewage; 
and it appears that such provision has been made, since the proposed 
sewers are of sufficient capacity to remove all of the manufacturing sew
age, in addition to the domestic sewage, that seems likely to be produced 
for many years in the future.

The place at which it is proposed to locate the pumping station is a 
suitable one; and, by thorough ventilation, into the chimney at the pump
ing station, of the sewers, reservoir, pump wells and other places from 
which an odor of sewage might escape, there need be no danger of any 
objectionable odors in the neighborhood. In connection with the reser
voir, the plans show an overflow or waste pipe through which sewage may 
be discharged into the north branch of the Nashua River, which at this 
place has a very sluggish current, owing to a dam a short distance below. 
By providing duplicate machinery at the pumping station, as is proposed, 
the necessity for such an overflow will be very slight, and this Board under
stands that the overflow or discharge pipe is to be used only in cases of 
emergency, such as an accident to the pumping station, machinery or force 
main, and that it is not for frequent or regular use.

The lands which it is proposed to use for sewage disposal, according to 
the plans, are located within the area prescribed by chapter 557 of the 
Acts of 1898. Examinations of the soil show that it is excellent for the 
purification of sewage, and the lands selected appear to be the most 
appropriate for the purpose that are to be found within that area.

The area of filter beds which it is proposed to prepare will be sufficient 
for the disposal of all of the sewage which is likely to be produced by the 
town of Clinton for the present and for a considerable time in the future; 
and it appears to be feasible to increase considerably the area of filter beds 
by using other lands in the prescribed area, if it should become necessary. 
It will be practicable to dispose of a greater quantity of sewage per acre 
on the beds from which all of the soil and subsoil has been removed than
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on the beds upon which the soil is allowed to remain, and less care in the 
operation of the beds will be required. The efficiency of the beds on which 
the soil is to be allowed to remain can be increased, however, when it be
comes necessary, by removing the soil and subsoil. Should the limited 
amount of underdrainage that it is proposed to provide in the beginning be 
found inadequate for the proper removal of the effluent, further underdrain- 
age can be provided without special difficulty.

The Board, having carefully considered the proposed plans, hereby ap
proves them, under the authority of chapter 557 of the Acts of 1898.

Northampton. An application was received from the board of 
health o f Northampton, Nov. 11, 1898, for the advice of the Board 
relative to the best method o f disposing o f the sewage o f a mill in 
course o f construction in that city. The Board replied to this 
application as follows : —

D ec . 2, 1898.

The State Board of Health received from you, on Nov. 11, 1898, a com
munication requesting advice as to the best way of disposing of the sew
age of a new hosiery mill, the construction of which has recently been 
begun near the Mill River in Northampton. You state that the plan under 
consideration is to build a sewer to discharge the sewage of the factory 
into Mill River, at a point near the railroad bridge just below West Street. 
You also state that the only sewer in the vicinity of the proposed mill is 
a trunk line, indicated upon the plan submitted, which is so much higher 
than the land on which the mill is being built that you are informed that 
it is impossible to connect the building with it.

The Board has caused the locality to be examined by one of its engi
neers, and has carefully considered the proposed plan. It appears that 
the current in the river at the proposed sewer outlet is very sluggish during 
much of the time, owing to a dam across the river a short distance below, 
and that there is a large population in the vicinity of the river below the 
proposed point of discharge. Under the circumstances, the Board is of 
the opinion that no sewage should be discharged into the river in this 
vicinity.

It would probably be practicable, without great expense, to collect all 
the sewage in a small reservoir or tank, properly ventilated, and force it 
into the intercepting sewer. It is possible also, that, by preventing the 
construction of sinks, water-closets or other fixtures in the lower portion 
of the factory, a sewer can be laid in the vicinity of the railroad embank
ment to convey the sewage to the main sewer by gravity.

The Board advises that the matter be given further careful considera
tion, in order that the most feasible plan of disposing of the sewage into 
the present sewerage system may be selected.
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S o u t h b r i d g e . A  request was received from the town o f South- 
bridge, Aug. 5, 1898, for the approval o f the State Board o f Health 
o f certain lands in that town for the purpose o f sewage disposal. 
A  hearing was granted under the provisions o f chapter 124 o f the 
Acts o f 1890, on Sept. 1, 1898, after which the Board replied to 
the application as follows : —

S ept . 29,1898.

The State Board of Health received from you, on Aug. 5, 1898, an ap
plication requesting approval by the State Board of Health of the taking 
by the town of Southbridge of certain lands in that town, now or formerly 
of the estate of G. W. Wells, situated for the most part on the northerly 
side of the Quinebaug River, in the vicinity of the Lensdale Dam, so called, 
for the purification and disposal of sewage.

In response to this application, the State Board of Health, in accordance 
with the requirements of chapter 50, section 1 of the Public Statutes, as 
amended by chapter 124 of the Acts of 1890, gave notice that a public 
hearing relative to the taking of the lands in question for the purification 
and disposal of sewage would be given at its office on Sept. 1, 1898. At 
this hearing no person appeared to oppose the proposed taking of the lands 
referred to, and the Board voted to approve the purchase or taking by the 
town of Southbridge of said lands for the purification and disposal of sew
age. The said lands are shown upon a plan submitted by you on Aug. 5, 
1898, signed by A. C. Moore, and are bounded, measured and described 
as follow's : —

Beginning at a stone bound set on the east shore of Lensdale Pond, on the 
Quinebaug River, at line of land of Ellen J. Bartholomew; thence southerly and 
easterly on said river and pond about 2,000 feet to a pin near where the new chan
nel of said riyer empties into the pond of the Southbridge Printing Company; 
thence southerly, crossing said river to a pin on the northerly line of Main Street; 
thence easterly on said Main Street about 280 feet to a pin at land of George W. 
Wells, known as the “ Grant lot; ” thence northerly by said Grant lot to the centre 
of said river; thence easterly on the centre of said river to land of said printing 
company; thence N. 4° 45' E. by land of said printing company, E. T. Torrey and 
land formerly belonging to L. Travis, to a pin at a corner; thence S. 86° W. 
364 feet to a pin at land of said Bartholomew; thence S. 4° 45' W. 1,155 feet; 
thence S. 50° W. 247.5 feet; thence N. 68° W. 1,518 feet, all by land of said Bar
tholomew to the first-mentioned bound, containing 52 acres of land, more or less, 
a plan of which land is filed herewith and made a part of this petition.

S p r i n g f i e l d . An application was received, Nov. 3, 1897, from 
the mayor o f Springfield, for the advice o f the Board relative to the 
sewerage and sewage disposal o f the Mill River valley in that city, 
and the propriety o f discharging storm water into Watershop Pond 
and Mill River. The Board replied to this application as follows : —
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J une 3, 1898.

The State Board of Health received from you, on Nov. 3, 1897, an ap
plication for advice with reference to proposed plans for the disposal of 
sewage and storm water from the Mill River valley in Springfield.

Subsequently, new and detailed plans were submitted by the city engi
neer, one showing the areas from which the proposed Mill River intercept
ing sewer is designed to receive sewage and storm water, and the other 
showing the location and profile of the proposed intercepting sewer in the 
valley of Mill River. The proposed sewer is to begin at a point in Wal
nut Street near Hickory Street, north of the outlet of Watershop Pond, 
and, passing along the northerly side of Mill River, is to discharge into 
that stream a short distance below Fort Pleasant Avenue and above the 
third dam from the mouth of the river. This sewer is designed to provide 
for the disposal of the sewage from two districts. One of these districts 
includes chiefly the valley of Carlisle Brook, on the northerly side of 
Watershop Pond. In this district it is proposed to construct the sewer
age system upon the so called separate plan, excluding from the sewers 
all storm water, and, so far as practicable, ground water, and to discharge 
the sewage into the intercepting sewer, while the storm water and ground 
water is to be disposed of by separate channels discharging into the brook 
or its tributaries, or into Watershop Pond. In the other district, a small 
portion of which lies north of Watershop Pond and Mill River and the 
remainder south of the pond and river, it is proposed to collect both sew
age and storm water in one system of sewers, and to discharge them into 
the proposed intercepting sewer at several points, providing overflows at 
the points where sewers connect with the intercepting sewer, through 
which the mingled sewage and storm water may overflow into Mill River 
below Watershop Pond whenever the main sewer is flowing full.

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

It is important to keep all sewage out of Watershop Pond, and for this 
reason no overflow or sewer from which sewage is discharged should be 
connected with this pond.

The proposed method of disposing of the sewage and storm water from 
the valley of Carlisle Brook seems to be the best that it is practicable to 
adopt.

In the other district, which it is proposed to connect with the intercept
ing sewer, sewers have already been constructed upon the combined plan, 
and it is probably best, in making future extensions in this district, to ad
here to this system.

There are other areas in the valley of Mill River, at present very sparsely 
populated, from which the sewage can be taken into the intercepting sewer, 
if necessary, in the future ; but it will be necessary to exclude storm water 
from the sewers in those districts, and it will also be essential, in order to
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avoid causing more frequent overflows of the Mill River sewer than are 
desirable or are contemplated in the present plan, to divert from this sewer 
some of the storm water which it is now proposed to discharge into it. If 
the necessity for reducing the quantity of storm water discharged into the 
main sewer arises, it can probably be accomplished by building a separate 
channel for the storm water in some portion of the district which it is now 
proposed to provide with sewers upon the combined plan; such, for in
stance, as the territory in the vicinity of Allen and White streets, and to 
dispose of the storm water by discharging it into Mill River.

The proposed intercepting sewer in the valley of Mill River, as designed, 
is of sufficient capacity to remove all of the sewage and storm water from 
the districts which it is designed to serve, excepting occasionally, at times 
of very heavy rain, when a small amount of mingled sewage and storm 
water may be discharged through overflows from tributary sewers at several 
points along the stream below Watershop Pond. It is not likely, however, 
that the sewage discharged at such times will have any very unfavorable 
effect upon the sanitary conditions of the stream, but it is very important 
that the quantity of sewage disposed of in this way be kept as small as 
possible.

It is understood that you propose to divert from the intercepting sewer 
at Locust Street so much of the sewage and storm water as the Locust 
Street sewer is capable of removing, and to discharge only the surplus 
through the Mill River intercepting sewer into Mill River.

From the information submitted, it seems probable that the Locust Street 
sewer will be capable of removing the dry-weather flow of the sewage from 
the Mill River intercepting sewer, as well as the dry-weather flow of sew
age from sewers in Fort Pleasant Avenue and Belmont Avenue, which are 
connected with the Locust Street sewer. It seems likely that, in addition 
to the dry-weather flow of sewage from the sewers referred to, the Locust 
Street sewer will be capable of carrying off a small amount of storm water, 
so that in small storms there may be no flow in the Mill River intercepting 
sewer below Locust Street; but with larger storms and at times of thaws 
a portion of the mingled sewage and storm water will be discharged through 
the intercepting sewer into Mill River.

It is proposed to terminate the Mill River intercepting sewer in Mill 
River, just above the third dam from the mouth of the stream. If any 
considerable quantity of sewage should be discharged into the Mill River 
in this region, there is danger that a nuisance may be created; and the 
Board is of the opinion that it is very desirable to avoid the discharge of 
any considerable quantity of sewage into Mill River above any of the dams 
on the stream. There are, moreover, indications that the lower portion 
of the Mill River valley, in the immediate vicinity of the stream, is likely 
to be densely populated before many years, so that it will probably he 
necessary to extend the sewer to the Connecticut River, and it appears
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to be practicable to extend the sewer to that stream. It seems probable, 
however, that the quantity of sewage that will be discharged from the Mill 
River intercepting sewer will be small in the beginning, and the sewage 
coming from this sewer will probably be quite dilute.

Under the circumstances, the Board is of the opinion that it is desirable 
to extend the sewer in the beginning as far at least as some place below 
the lowest dam, though a temporary outlet at the point proposed may not 
cause any serious trouble for a time.

The plan as a whole, with the modifications suggested, is, in the opinion 
of the Board, a suitable one for the disposal of the sewage of the Mill 
River valley.

S p r i n g f i e l d . Another application was received from the mayor 
of Springfield, July 7, 1898, for the approval o f certain sewers for 
a small district o f Springfield having their outfall into the Connecti
cut River. The Board replied as follows : —

A ug . 8, 1898.

The State Board of Health received from you, on July 7, 1898, an ap
plication for advice with reference to the discharge into the Connecticut 
River of sewage and storm water from a proposed sewer to be built in 
Clinton, Fulton and Sargent streets, in Springfield. The plan shows a 
storm-water overflow at the Harbor Commissioners’ line at the easterly 
bank of the Connecticut River, and a sewer leading downward from the 
bottom of the main sewer just above the outlet along the bottom of the 
river to a point of discharge 200 feet from the Harbor Commissioners’ 
line.

The Board has caused the locality to be examined by one of its engi
neers, and, having given the matter careful consideration, concludes that 
the proposed method and plan of disposing of the sewage of the district 
under consideration are suitable for the purpose.

W a k e f i e l d . A  communication was received from the committee 
on sewerage o f the town o f Wakefield, requesting the approval of 
the Board, under chapter 124 o f the Acts o f 1890, o f the purchase 
or taking o f land for the purification and disposal o f sewage, at the 
same time indicating certain tracts o f land lying in the valley o f the 
Saugus River as suited to the purpose. The Board replied to this 
application as follows : —

O ct. 6, 1898.

The State Board of Health received from you, on Aug. 31, 1898, a com
munication requesting approval by the Board of the taking of certain lands 
in the town of Wakefield for the purification and disposal of sewage, under
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the authority of chapter 124 of the Acts of 1890 and chapter 50 of the 
Public Statutes.

You state that it is proposed to utilize the property described in your 
application by filling upon the bottom and swamp land to the required 
depth with suitable material, some of which can be procured upon the 
land you propose to take, and the balance within 2 ,0 0 0  feet at the town 
farm, toward which place it is proposed to extend the filter area as neces
sity requires. Subsequently a plan was received, showing an outline of 
lands which you propose to take; and later a topographical plan of the 
area was submitted, showing the location of test pits.

The lands which you propose to use are located in the easterly portion 
of the town of Wakefield, adjoining the town of Saugus, and are bounded 
on the northerly and easterly sides by the Wakefield branch of the Saugus 
River and by the Saugus River.

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

In some parts of the proposed filtration area the soil appears to be 
suitable for the purification of sewage by intermittent filtration, but the 
aggregate area of these portions is much less than would be necessary for 
the purification of the sewage of the town of Wakefield. If the gravelly 
soil found on a part of the area extends to a sufficient depth, filter beds 
might be constructed with this material upon other portions of the area; 
but, even if filter beds should be constructed upon all portions of the area 
that appear to be suitable for that purpose, by using such suitable soil as 
is found upon the area, or by hauling sand or gravel from the town farm, 
if necessary, as suggested in your application, the Board is unable to con
clude that a sufficient area could be prepared here for the disposal of all 
of the sewage of the town of Wakefield after a sewerage system shall have 
come into general use. Moreover, the cost of preparing filter beds, even 
upon the portions of this area best suited for the purpose, would be very 
large, as compared with the cost of constructing filter beds upon land 
better adapted to the purpose.

Under the circumstances, the Board is unable to approve the purchase 
or taking of the land referred to in your application for the purpose of the 
purification and disposal of the sewage of Wakefield.

In response to an application from the authorities of the town of Wake 
field, made in 1892, for advice with reference to a proposed plan of sew
erage and sewage disposal for the town, by which it was proposed to use 
land in the vicinity of the town farm for the purification and disposal of 
the sewage, the Board made the following statement: —

With regard to the best place for filtering the sewage, your engineer has shown 
in his report that the proposed disposal area has a decided advantage, in regard
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both to the cost of reaching it with the sewage and to the cost of maintenance, 
over any other available area. The character of the land at this place is also of 
excellent quality for filtration, so that, on the whole, these advantages may be 
said to outweigh the disadvantage that the tract contains two small houses and a 
school-house, and is not very far from settled portions of the town.

It does not appear that there has been any material increase in the popu
lation in the vicinity of the town farm in the last six years, so that the 
disadvantage referred to has not become materially greater; and it is 
probable that the necessary cost of purifying the sewage in the vicinity 
of the town farm would be less than by any other method of disposal that 
it is practicable to adopt. It is possible that there may be other suitable 
areas of land within the limits of the town, not known to this Board, which 
are suitable for the disposal of the sewage of Wakefield; and the Board is 
prepared to assist you in any further investigations you may conclude to 
make with reference to sewage disposal, by making such analyses of samples 
of soil as may be necessary, and to advise you as to any plan of sewerage 
or sewage disposal for the town which you may wish to present.

W a k e f i e l d . Another application for advice was received from 
Wakefield, Nov. 8, 1898, with reference to the propriety o f taking 
certain lands in Wakefield, under the authority o f chapter 124 o f 
the Acts o f 1890. The Board replied to this application as fol
lows : —

Ja n . 5, 1899.

The State Board of Health received from you, on Nov. 8 , 1898, a further 
application for advice with reference to the disposal of sewage of the town 
of Wakefield, in which you request the approval by this Board, in accord
ance with the requirements of chapter 124 of the Acts of 1890 and chapter 
50 of the Public Statutes, of the taking of certain lands in the Woodville 
district in the town of Wakefield, comprising the Tyzzer, Edmunds and 
Buckman properties, and a portion of the town farm east of a brook which 
runs parallel with Farm Street about 500 feet easterly therefrom, for the 
purification and disposal of the sewage of the town, these lands being in 
addition to the Lynde and Hone lots described in a previous application. 
You also furnish a description of the lands you propose to take and a plan 
showing their location ; but no plan has been presented showing definitely 
how the sewage is to be conveyed to these lands, or how they are to be 
prepared for the disposal of the sewage upon them.

The Board has given the matter of the disposal of the sewage of Wake
field further consideration, and has caused the lands described in your 
application to be examined by its engineer, and samples of soil from a 
limited number of test pits on these lands to be analyzed.

It is difficult, from the limited amount of information available with ref-
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erenee to the character of the soil of these lands, for the Board to deter
mine at all definitely the area of the land within the lots mentioned in your 
application that is suitable for the construction of filter beds for the purifi
cation and disposal of sewage; but, so far as can be judged from the 
information available, there may be about 8 acres of land upon which it 
would be practicable to construct filter beds at a reasonable cost, which 
would be suitable for the disposal of the sewage of Wakefield. Judging 
from experience in other cities and towns, the area of land which is here 
suitable for filtration might be no more than sufficient to provide for the 
disposal of the sewage of Wakefield after the sewers had been generally 
extended through the town and become generally used.

The area of filters could probably be enlarged by taking some of the 
material from the higher portions of the gravelly areas, if the coarse mate
rial extends to a sufficient depth, and constructing filter beds artificially upon 
other portions of the land; but the cost of constructing filter beds in this 
way would be very large, as compared with the cost of constructing filters 
upon gravelly land naturally adapted to the purpose, where the material 
does not need to be moved.

It is understood that you propose, if it shall become necessary in the 
future, to use other portions of the town farm, located on both sides of 
Farm Street, for the extension of the filter beds ; and, judging from the 
present indications, it would probably be necessary to extend the works 
for purifying the sewage within a few years after their construction ; and, 
if the town farm lands are to be used at all, it would probably be less expen
sive for the town to use these lands in the beginning, because the indications 
are that the cost of conveying sewage to these lands and constructing filter 
beds upon them would, as indicated in the previous reply of the Board, be 
less than at the places proposed in your present application.

The attention of the Board has also been called, in this connection, to 
the lands north of Water Street and east of Montrose Avenue, where the 
character of the surface of the ground indicates that the soil over a con
siderable area may consist of porous sand or gravel. It is possible that 
further investigations might show that a sufficient area of suitable land for 
the disposal of the sewage of Wakefield exists here; and it is possible that 
these lands may be found, upon careful examination, to possess advantages 
as a place of sewage disposal which would make it desirable to select them 
for this purpose in preference to the other areas that have thus far been 
considered.

The information thus far presented with reference to the comparative 
advantages of the areas which appear to be available for the disposal of 
the sewage of Wakefield is not sufficient to enable the Board to arrive at 
definite conclusions as to which area or areas it -would be for the best 
interests of the town to use for the disposal of its sewage. Under the cir
cumstances, the Board does not at present advise that the land proposed
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in your application be selected as a place of disposal for the sewage of 
Wakefield, but would again advise that a further and more thorough in
vestigation of the whole subject be made by the town, in order to collect 
all the available information with reference to the comparative advantages 
and suitability of the various areas for the disposal of sewage, and thus 
make it possible to determine which area it will be for the best interests 
of the town to use. These investigations should include such further sur
veys of the lands which appear to be available for sewage disposal as may 
be necessary to determine their elevation; the digging of a sufficient num
ber of test pits in these lands to determine the character of the soil, the 
extent of areas containing soil suitable for sewage disposal, and the depth 
to ground water where necessary; and, finally, careful comparative esti
mates of the cost of constructing filter beds sufficient for the disposal of 
the sewage of the town for the present and for a reasonable time in the 
future, including a careful estimate of the probable expense for land dam
age in each case.

The Board will assist you in the investigations, if you desire, by making 
such analyses as may be necessary of samples of soil from test pits that 
you may excavate upon these areas, and will, upon application, give you 
further advice with reference to any plan of sewage disposal when you 
have the results of further investigations to present.

W a l e s . An application was received May 25, 1898, from the 
board o f health o f Wales, for the advice o f the Board relative to 
the disposal o f the drainage o f certain houses in the village o f Wales. 
The Board replied to this application as follows : —

July  7, 1898.

The State Board of Health received from you, on May 25, an applica
tion for advice with reference to the disposal of sink drainage from houses 
in the village of Wales. You suggest the possibility of preventing these 
nuisances by the construction of cess-pools.

The Board has caused an examination of the village to be made by its 
engineer, and finds that, owing to the contour of the land, many of the 
houses drain naturally toward the main street. Complaint is made of 
several sink drains which discharge upon this street, and particular atten
tion w'as called to four of these drains. The construction of a sewer to 
remove sink drainage or other sewage seems impracticable, under the ex
isting conditions; and, after careful consideration of the whole matter, the 
Board is of the opinion that, in general, the best method of disposing of 
the sink drainage which causes trouble in the village at present is by the 
construction of cess-pools. Care will have to be taken to locate cess-pools 
in such a manner that their contents may not find their way into any well 
or into the cellar or basement of any building.
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Examination of each of the localities of which complaint is made at the 
present time indicates that it is practicable to construct cess-pools in the 
vicinity of the houses, to receive the drainage. One of the cases to which 
attention was called was that of a house located on the easterly side of the 
main street, south of the saw mill, the drain from which causes a serious 
nuisance in the street. It appears to be entirely practicable to divert the 
drainage to the rear of the house, where it may be disposed of either into 
a cess-pool or upon the surface of the ground, where it can probably be 
advantageously used as a fertilizer.

P o l l u t i o n  o f  P o n d s , S t r e a m s  a n d  O t h e r  B o d i e s  o f  W a t e r .

The following is the substance o f the action o f the Board during 
the past year in reply to applications for advice relative to the pol
lution o f ponds, streams and other bodies o f water: —

A r l i n g t o n . The attention o f the State Board o f Health was 
called by a communication from the Arlington water board to the 
existence o f a slaughter house upon the water-shed o f their source 
o f supply, at the same time requesting the State Board “ to take 
such action as the law allows to prevent further impairment or pol
lution of the water supply o f the town o f Arlington.” The Board 
replied to this communication as follows : —

M a y  6, 1898.

The State Board of Health received from you, ou April 12, 1898, a com
munication calling attention to a building used for slaughtering purposes 
and for the keeping of swine, which is drained into a small pond which is 
tributary to one of the sources of the Arlington water supply, and request
ing this Board to take such action as the law allows, to prevent the pollu
tion of the water supply of Arlington.

The Board has caused an examination of the building and of the locality 
to be made by its engineer, and finds that the building is used, as stated, 
as a slaughter house and for the keeping of swine, and there are evidences 
that drainage from it has recently flowed into one of the sources of the 
Arlington water supply. The drainage from this establishment is of a 
very foul character, and its discharge into the Arlington water supply 
should be discontinued as soon as possible.

By the provisions of chapter 491 of the Acts of 1894 and chapter 496 
of the Acts of 1895, the proprietors of every slaughter house engaged in 
the slaughter of neat cattle, sheep or swine, any product of which is to be 
sold or used for food, shall annually, in the month of April, make applica
tion to the mayor and aldermen of the city or selectmen of the town where 
such establishment is located for a license to carry on such business. The
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Board is informed that this establishment has not been licensed by the 
selectmen of Lexington, as required by the acts referred to.

Under the circumstances, it would seem that the selectmen of Lexing
ton, upon presentation of the facts by the authorities of the town of 
Arlington, might refuse to grant a license, and thus prevent the continu
ance of the business at the present location or at any place where there 
would be any danger of causing a pollution of the water supply of the 
town of Arlington.

If a license is granted, it may be practicable for the person or persons 
who control the operations of the establishment in question to prevent 
polluting matters from escaping from it into the Arlington water supply. 
If this is not done, however, it seems possible for the town to prevent the 
pollution of its water supply from the operations carried on in and around 
this building, by acting under the authority of chapter 80, section 96 of 
the Public Statutes, which appears to cover such cases as the one under 
consideration ; and the Board would advise that the necessary legal steps 
be taken, unless the pollution of your water supply from this source is 
discontinued.

Falmouth. An application was received, May 26, 1897, from 
the board o f health o f Falmouth, asking advice as to the best method 
“  o f abating a nuisance existing in State waters at the head of Little 
Harbor, so called, in W ood ’s Holl, and consisting o f mud, seaweed 
and decomposed matter brought in by action o f the wind and tide.” 
The Board replied to this application as follows : —

M ar ch  4, 1898,

The State Board of Health has considered your application for advice 
■with reference to the best method of abating a nuisance at the head of 
Little Harbor in the town of Falmouth, has caused an examination of the 
locality to be made by its engineer, and has carefully examined the plans 
proposed by you. These plans provide for the construction of a bulkhead 
across the north-easterly corner of the cove where the nuisance exists, and 
the filling in of the portion of the harbor thus cut off.

It is probable that, by constructing the bulkhead and making it tight 
enough to prevent the water passing out, and thus keeping the area cov
ered with -water at all times, much relief would be experienced from the 
odor now complained of, and the filling in of the area behind the bulkhead, 
as proposed in the application, would prevent all odor from this area; but 
whether, by this plan, permanent relief would be secured, seems doubtful, 
since it is possible that the seaweed would deposit outside of the bulk
head, and, gradually rising above the level of low water, again produce a 
nuisance such as is now complained of. It is also an objection to this plan 
that it would lessen the area of the harbor and reduce the quantity of tide-
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water coming in and going out of the harbor, thus changing somewhat the 
existing conditions which might possibly have an unfavorable effect upon 
the condition of some other portion of the harbor.

The indications seem to be that seaweed is carried to the north-easterly 
corner of the harbor, where the nuisance is now complained of, both float
ing upon the surface of the water and in suspension in the water below 
the surface, and perhaps also by movement along the bottom. If these 
masses could be arrested before entering the portion of the harbor where 
they are now deposited, and at the same time the tide water be allowed 
to pass into this place, the water, going out from behind a barrier arrest
ing these masses, would tend to prevent them from being deposited, and 
the larger the area behind the barrier compared with the length of the 
barrier the more efficient would be its action.

In view of the circumstances, the Board would suggest, as a probable 
method of obtaining relief, the construction of a bulkhead perhaps 100 
feet farther into the harbor than shown upon your sketch, if this distance 
would not interfere with the uses of the harbor; this bulkhead to be closed 
from high water down to near low w-ater, below which to be composed of 
vertical strips of plank, two or three inches apart, covering half the area. 
The deposit in the rear of the bulkhead should be removed at least down 
to low water and deeper near the bulkhead, where the open work should 
present a water way as much as 4 or 5 feet in depth.

It is not known whether the Teredo operates to injure structures in this 
harbor, but the possibility of trouble from this organism should be taken 
into account in the construction of the work.

M i d d l e b o k o u g h . A  petition was received by the State Board 
o f  Health, Oct. 6, 1898, from inhabitants o f Middleborough, rela
tive to the prevalence o f malarial fever in a portion o f that town, 
and alleging the pollution o f the Nemasket River and the existence 
o f certain nuisances caused by the sewage disposal o f the town.

Accompanying this petition was a copy o f another petition, ad
dressed to the local board o f health o f Middleborough, dated Oct. 
1, 1898, requesting that board to examine into the pollution o f the 
Nemasket River and the cause o f malarial fever, and to destroy, 
remove or prevent the same.

A  supplementary petition was received, Oct. 20, 1898, by the 
State Board of Health, requesting a hearing, under the provisions 
o f chapter 375 o f the Acts o f 1888 ; and representing that the dis
posal of sewage through the ditch into the Nemasket River, as alleged 
in the first petition, was begun in 1892, and that, contrary to "the 
provisions of chapter 375 o f the Acts o f 1888, notice had never
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been given to the present State Board o f Health or its predecessors 
by the present or any authorities o f the town o f Middleborough, at 
any time, o f the intention o f any o f the said authorities as to dis
posing o f their drainage and sewage in the manner alleged. The 
petitioners further stated that application had never been made 
for the advice and approval o f the State Board of Health or its 
predecessors o f the plans or schemes in relation to water supply 
and disposal o f drainage and sewage proposed and practised, as 
alleged in the first petition; that is, by discharging it through a 
ditch into the Nemasket River opposite Mayflower Avenue; and 
that such omissions were and are contrary to the said act, and that 
such disposal and the pollution o f the Nemasket River thereby have 
been and are contrary to the laws o f the Commonwealth existing at 
any time during such disposal and pollution, and the Board was 
requested to bring such omission and pollution to the notice o f the 
Attorney-General. In compliance with these petitions, the Board 
gave hearings to the petitioners, Nov. 3 and Nov. 17, 1898, and 
on Dec. 1, 1898, sent copies o f the following communication to the 
petitioners and to the boards o f health and selectmen o f Middle- 
borough : —

D ec. 1, 1898.

The State Board of Health received, on Oct. 6 , 1898, a petition from 
inhabitants of the town of Middleborough, relative to the prevalence of 
malarial fever in a portion of the town, and alleging the pollution of the 
Nemasket River and the existence of certain nuisances in the disposal of 
the sewage of the town.

Accompanying this petition was a copy of a petition addressed to the 
local board of health of the town of Middleborough, dated Oct. 1, 1898, 
requesting the said board to examine into the pollution of the Nemasket 
River and the cause of malarial sickness, and destroy, remove or prevent 
the same.

On Oct. 20, 1898, a supplementary petition was received by the State 
Board of Health, requesting a hearing, under chapter 375 of the Acts of 
1888, and representing that the disposal of drainage through the ditch into 
the Nemasket River, as alleged in the first above-mentioned petition, was 
begun in the year 1892; and that, contrary to chapter 375 of the Acts of 
1888, notice has never been given to the present State Board of Health or 
its predecessors by the present or any authorities of the town of Middle
borough at any time of the intention of any of the said authorities as to 
disposing of their drainage and sewage in the manner alleged ; and that 
submission has never been made for the advice and approval of the present
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State Board of Health, or its predecessors, of the plans or schemes in rela
tion to water supply and disposal of drainage and sewage proposed and 
practised as alleged in the first petition, that is, by discharging it through 
a ditch into the Nemasket River opposite Mayflower Avenue; and that 
such omissions were and are contrary to the said act, and that such dis
posal, and the pollution of the Nemasket River thereby, have been and 
are contrary to the laws of the Commonwealth, existing at any time during 
such disposal and pollution ; and the Board is requested to bring such omis
sion and pollution to the notice of the Attorney-General of the said Com
monwealth, as required by the said act.

The Board has carefully considered these petitions, and has given a 
hearing to the petitioners and the town authorities, and evidence relative 
to the matters referred to in the petitions has been presented to the Board. 
The Board has also caused the localities referred to to be examined by its 
engineer, and the prevalence of malaria to be investigated by one of its 
experts.

The Board does not at present express an opinion in regard to the 
claimed violation of the provisions of chapter 375 of the Acts of 1888, 
preferring to proceed immediately to the development of a practical way 
of removing such conditions as endanger the public health.

It is evident that malarial sickness has been increasing in the town of 
Middleborough in recent years, and that there has been a great increase 
during the present year, in which it appears that up to the first of Novem
ber there have been as many as thirty cases of malaria in the towrn. Half 
o f these cases have occurred in the village of Muttock, and, considering 
the small population of this village, the epidemic at that place has been 
a most serious one.

The Board finds that at the present time sewage from a large portion 
of the main village of Middleborough is discharged into the Nemasket 
River through twro main sewers, one laid in Mayflower Avenue, so called, 
and the other in Water Street. The sewer in Mayflower Avenue ends at 
a point about 500 feet from the Nemasket River, where the sewrnge flows 
from the sewer into an open ditch and through this ditch to the river. The 
flow in the ditch is sluggish, and solid matters from the sewrnge are de
posited upon the sides and bottom of the ditch, especially in the vicinity 
of the place where it joins the river. Moreover, the current of the river 
is also very sluggish in this vicinity, owing to a dam a short distance below, 
so that solids brought down in the sewer tend to deposit upon the sides 
and bottom of the stream and mill pond, portions of which, on account of 
the rise and fall of the river, are apparently alternately exposed to the air 
and covered with w'ater.

The sewer in Water Street discharges into the raceway leading from the 
electric light -works to the river. In the day-time, when the works are shut 
down, there is very little water running in the raceway to dilute the sew-
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age, which spreads out over the stony bottom of the raceway in pools and 
small streams, and finds its way slowly toward the river, creating an ob
jectionable local nuisance. In this case also there is a dam across the river 
a short distance below the sewer outlet, and solid matters from the sewage 
tend to collect on the sides and bottom of the mill pond, and make them 
offensive when exposed.

The dam at Muttock is an old one, and is in a ruined condition. The 
banks of the river in this vicinity are quite flat, and a considerable area 
appears to be alternately covered with water and exposed to the air by 
slight fluctuations in the level of the water in the river. It also appears 
that there has been complaint of an odor from the banks of the stream 
when exposed at times when the water is low, and an attempt has been 
made to keep them covered with water, but it does not appear that this 
has been done.

The present manner of disposing of the sewage of Middleborough is 
unsanitary, and may be among the causes of the large amount of sickness 
in the portion of the town which is nearest the river; and the conditions 
are certain to grow worse, because the quantity of sewage is likely to in
crease, while the flow o f the river will grow smaller in the future, owing 
to the quantity of water withdrawn from the Middleborough ponds by the 
cities of Taunton and New Bedford for water-supply purposes.

The present method of disposing of the sewage of Middleborough is ob
jectionable also, because the sewage pollutes the water supply of the State 
Farm, w'hich is drawn from the Taunton River a short distance below the 
mouth of the Nemasket River.

It appears, from the evidence before the Board, that the discharge of 
the sewage in a crude state into the stream was not contemplated by the 
town as a permanent method of sewage disposal, but was a temporary ex
pedient, which has, however, been continued in operation in the case of 
one sewer outlet for a period of at least thirteen years, and in the other 
for as many as six years. The sewerage plans of the town provide for 
an intercepting sewer in the valley of the Nemasket River, to collect the 
sewage from existing sewers and areas which may require sewerage in the 
future, and convey it to land in the valley of the river below the Star Mills, 
where it can be purified; but these portions of the works have not been 
constructed, and it does not appear that any thorough surveys or plans 
for works for collecting and purifying the sewage have been prepared, 
though a preliminary estimate, indicating the ultimate cost of the works, 
has been submitted.

In view of all the circumstances, the Board is of the opinion that the 
interests of the town of Middleborough and of the public require that the 
sewerage plans be carried out by constructing the works for collecting and 
purifying the sewage, and that the existing sewer outlets into the Nemasket 
River be closed, and the discharge of sewage through them be discontinued.
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The Board would therefore advise that you cause an investigation to be 
made without delay, to determine the best available place for disposal and 
purification of the sewage, and the most feasible route for an intercepting 
sewer to convey the sewage from the present sewers and any other areas 
which are likely to require sewerage in the future to the proposed disposal 
area, together with careful estimates of the entire cost, and showing, among 
other things, the expenditure necessary for preparing sufficient land and 
for building presently so much of the intercepting sewer as will convey to 
that land the sewage now entering or soon to enter the Water Street sewer 
and the sewers down river therefrom.

Upon receiving such plans and estimates, the Board will advise further 
in regard to the portion of the work necessary to be first constructed. The 
Board will assist you in these investigations, if you desire, by making such 
examinations of the soil of available lands for filtration areas as may be 
necessary, and will, upon application, advise you as to any sewage dis
posal plan you may wish to present. It is also advised that in making 
investigations for the disposal of sewage you secure the assistance of an 
engineer of experience in such matters.

R h o d e  I s l a n d . A  communication was received from the State 
Board o f Health o f Rhode Island, July 28, 1898, with reference to 
the pollution o f Ten-mile River by the sewage o f Attleborough, that 
river being the source o f water supply o f the town o f East Providence 
in Rhode Island. The assistance o f the State Board o f Health of 
Massachusetts was also requested in the removal o f the sources 
o f contamination. The Board replied to this communication as 
follow s: —

Nov. 4, 1898.

The State Board of Health received from your Board, on July 28, 1898, 
a communication stating that, as a result of a recent inspection of the Ten- 
mile River made by your Board in the towns of Attleborough and North 
Attleborough, it was found that a number of factories and mills and the 
town of Attleborough were delivering their wastes, both from vaults and 
from the processes of manufacture, into the river, which is the source of 
water supply of the town of East Providence in Rhode Island. You request 
the assistance of this Board in the removal of these sources of contam
ination, and ask if any action can be taken by this Board in the matter, 
legally or otherwise. Accompanying your communication were memoranda 
of the inspection referred to.

The Board has caused an examination of the valley of the Ten-mile 
River to be made by its engineer, and has carefully considered the results 
of previous examinations of the stream and its water-shed. From the
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information recently collected, it appears that at the present time the 
sewage from as many as 4,500 people in the villages of Lebanon Mills, 
Kents Mills, Hebronville, Dodgeville, Attleborough, Robinsonville, Attle
borough Falls, North Attleborough, Plainville and South Attleborough is 
discharged directly into the stream or its tributaries, and that large amounts 
of sulphuric acid, nitric acid, hydrochloric acid, ammonia, spent dyes and 
other substances used in the various manufactories are discharged into the 
river. Gas wastes, wastes from a rendering establishment at which dead 
animals are disposed of, and pastes from a tannery, also enter the stream.

Numerous chemical analyses of samples of water collected from this river 
at two points, one above North Attleborough and the other above Attle
borough, were made several years ago, and the results were published in a 
special report of this Board, entitled “ Examination of Water Supplies,” 
published in 1890.

In this report it is stated that the pollution of the river at Attleborough 
was sufficient to render the water taken directly from the river unfit for 
drinking. No analyses of the water of the river below Attleborough were 
made at that time, but analyses made in more recent years have shown that 
the river is polluted to a much greater degree below the town than it is 
above.

The sewage discharged from the Attleborough sewers is the most serious 
pollution of the stream that exists at the present time; and the Board has 
already called the attention of the town of Attleborough to the objection to 
disposing of sewage by discharging it directly into the stream, and some 
action has been taken by the town, looking to the removal of the sewage 
from the river and its purification upon land. If, however, the sewage of 
the town of Attleborough should be purified before it is discharged into the 
river, while a great improvement in the sanitary condition of the stream 
will be effected, the stream would, nevertheless, continue to be, in the 
opinion of this Board, a very dangerous source from which to take water 
for drinking or other domestic uses. Moreover, on account of the large 
population within the water-shed of the stream and the numerous villages 
and mills widely scattered throughout this water-shed, it is impracticable, 
in the opinion of this Board, to prevent the pollution of the stream by 
sewage and manufacturing wastes to such an extent as to render the water 
safe for drinking.

The Board considers that the pollution of the river to the present degree 
is very objectionable, from a sanitary stand-point, and that, in the interests 
of the people of this valley, further pollution of the stream should be pre
vented ; and the sewage of Attleborough, which is now discharged into the 
stream, should be removed therefrom and purified. The Board will urge 
the purification of the stream as rapidly as practicable; but, as already 
stated, it is not practicable, in its opinion, to render the water of the river 
below Attleborough suitable for drinking.
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W e s t b o r o u g h . A  communication was received from the select
men o f Northborough, stating that the sewage o f Westborough was 
allowed to pass into the swamps near the filter beds without filtration, 
and that such disposal was a menace to the health o f Northborough, 
at the same time requesting the State Board o f Health to investigate 
the matter. The Board complied with this request, and sent the 
following communications to the selectmen o f Northborough and to 
the sewer commissioners o f Westborough. To the selectmen of 
Northborough, as follows : —

Ja n . 5, 1899.

The State Board of Health received from you, on March 21, 1898, a com
munication relative to the Westborough sewer beds, stating that sewage 
was being turned directly into the swamps in the rear of the beds, and that 
the beds seemed to care for only a small portion of the sewage. You re
gard this as a menace to the health of the town, and request the Board to 
investigate, and take such action as shall seem for the best interests of all 
concerned.

The Board has caused examinations to be made from time to time since 
your application was received, to determine the q u a n tity ^  of sewage flowing 
from the town sewer, the character and condition of the filter beds and the 
quality of the water of the Assabet River, both above the filter beds and 
below them in the vicinity of Northborough and elsewhere.

The Board has found that much crude and partially purified sewage is 
being discharged into the Assabet River or small tributaries of that stream 
in the vicinity of the filter beds, — a method of disposal which was not 
contemplated in the plans for sewage disposal of Westborough, presented 
by the town to this Board under the authority of chapter 375 of the Acts 
of 1888, and which is inadmissible.

In 1893 the Board advised the town of Westborough relative to the 
purification of its sewage, and a considerable increase in the area of the 
filter beds has been made since that time; but the beds are nevertheless 
at present inadequate for the purification of the sewage. The Board has, 
accordingly, called the attention of the authorities of the town of West
borough to the need of constructing suitable works for purifying all of its 
sewage, and a copy of the communication is enclosed herewith.

The Board finds, as stated therein, that the Assabet River is being badly 
polluted by the sewage of the town of Westborough, and that the discharge 
of unpurified se'wage into the stream is likely to prove a serious nuisance 
in the summer season, and the Board believes that the disposal of sewage 
in this way should be prevented.

It will not be practicable for the town of Westborough to make investi
gations or to construct works before next spring; and the Board would
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suggest that further action be deferred until an opportunity has been given 
for the town of Westborough to construct proper works.

The following communication was sent to the sewer commis
sioners o f Westborough : —

Ja n . 5, 1899.

The State Board of Health received a communication from the board of 
selectmen of the town of Northborough, in the early part of 1898, alleging 
that unpurified sewage was being discharged into the Assabet River, in 
the vicinity of the sewage filtration area of the town of Westborough.

The Board has caused examinations to be made, to determine the quan
tity of sewage flowing from the town sewer and the character and condi
tion of the filter beds, and has also caused samples of the water of the 
Assabet River, both above the filter beds and at various points below the 
beds, to be analyzed.

As a result of these examinations, the Board finds that the quantity of 
sewage flowing from the town is often greatly in excess of the capacity 
of the filter beds for purifying the sewage, and that much crude and par
tially purified sewage is discharged into the Assabet River, or into small 
tributaries of that stream in the vicinity of the filter beds, and that the 
quantity so discharged is at times the greater portion of the flow of sew
age. It also appears that a considerable quantity of sludge is separated 
from the sewage at certain periods of the year, and that part of it is dis
charged through a pipe directly into a meadow or swamp through which 
water flows to the Assabet River.

The plans for a system of sewage disposal presented to this Board by 
the authorities of the town of Westborough, under the provisions of chapter 
375 of the Acts of 1888, provided for the purification of the sewage of the 
town of Westborough by intermittent filtration; and the discharge of un
purified sewage into the Assabet River or any of its tributaries has never 
been contemplated in any plan presented to this Board, and is inadmissible.

In the latter part of the year 1893 your Board requested the State Board 
of Health to examine your sewage-disposal works, and advise the town in 
the matter of sewage disposal. The Board advised you then, as on a pre
vious occasion, very definitely as to how you should proceed to provide a 
proper system of sewage disposal, and offered to assist you in determining 
the suitability of materials obtained from test pits for filtering sewage, and 
to advise you as to any new plans you might present. It appears that 
since that advice was received you have constructed underdrains beneath 
the two filter beds then in use, and graded their surfaces, and that you 
have provided two additional filter beds. Recent examinations of the 
filter beds show that the two which were originally constructed consist 
now of a layer of coarse gravel at the surface, beneath which the soil is 
very fine, and that the fine material will not filter any considerable quantity
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of sewage, while the coarse material is found to be very badly clogged with 
organic matter; the other two beds are composed of such fine material that 
they are capable of purifying very little sewage, and are nearly worthless 
for the purpose for which they were constructed. In making the changes 
and enlargements of the works it does not appear that the advice of any 
person of experience in matters relating to sewage disposal was followed, 
nor was any further advice or assistance sought for from this Board.

Chemical analyses of the water of the Assabet River, made during the 
summer of 1898, when, however, the quantity of water flowing was much 
greater than is ordinarily the case in the summer season, have shown that 
the river is being badly polluted by the sewage of the town of Westborough, 
and the discharge of unpurified sewage into the stream is likely to prove 
a serious nuisance in the summer season.

Suitable filter beds of a sufficient area will have to be constructed in 
order to purify the sewage of Westborough, and the Board would advise 
you to proceed with the necessary work without delay.

A  copy of the reply of the Board to the selectmen of Northborough is 
sent you herewith.

W inchester. An application was received, Dec. 14, 1897, from 
the water board o f Winchester, for the advice o f the Board relative 
to the protection o f the water supply o f the town from pollution. 
The Board replied to this application as follows : —

F e b . 3, 1898.

The State Board of Health received from you, on Dec. 14, 1897, an ap
plication for advice with reference to protecting the purity of the water 
supply of the town of Winchester, which is at present furnished by three 
reservoirs, known as the north reservoir, middle reservoir and south reser
voir. It is stated, in the annual report of the Winchester water board for 
1894, that the water-shed of the middle and south reservoirs contains no 
dwelling-houses, and all of the land within the water-shed of these reser
voirs, with the exception of about three acres of the water-shed of the 
middle reservoir, are within the Middlesex Fells park reservation. There 
appear to be no sources of pollution upon the water-sheds, and, if the use 
of these reservoirs and their water-sheds by visitors is restricted and 
properly supervised, there need be no danger of pollution from this cause.

The water-shed of the north reservoir is only partially within the park 
reservation, and at its upper end it includes a considerable portion of the 
village of Stoneham. The portion of the village that is within the water
shed is said to be partially provided with sewers; but the population ap
pears to be increasing rapidly, and many of the houses are in the immediate 
vicinity of Dyke’s Brook, the main feeder of the reservoir and its tribu
taries. Moreover, a considerable portion of the land within the water-shed
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but outside the reservation is said to be highly cultivated, and there is 
much danger of the pollution of the stream by manure used on these lands.

An examination of the results of chemical analyses of samples of the 
water of this reservoir collected during the past ten years show a very 
decided increase in the quantity of chlorine present, which is undoubtedly 
due to the increasing pollution by sewage of the main feeder of the reser
voir, and the existence of these conditions endangers the health of those 
using the water; for, while under ordinary conditions the water of the 
brook, which enters the reservoir near its upper end, might be purified 
by long storage in the reservoir before reaching the supply main of the 
town, it is possible that, should a high flow in the stream occur when the 
water in the reservoir is low, the brook water would flow quickly to 
the lower end of the reservoir and enter the pipe, with but little improve
ment by storage.

The pollution of the brook can probably be prevented, to a considerable 
extent, by careful inspection of the water-shed ; but it is not feasible, under 
the circumstances, to prevent wholly the pollution of the brook by this 
method, and the cost of inspection would be considerable. It is possible 
to filter the water of the brook before it enters the reservoir, and make it 
in this way a safe water for drinking; but the cost of suitable works for 
the filtration of the water at all times would be large.

Examinations made by your board in previous years indicate that it is 
feasible at small expense to divert all of the water of the water-shed of 
Dyke’s Brook that is not within the park reservation into the stream below 
the north reservoir; and, while this would reduce considerably the yield 
of this source, this plan seems at present to be the most practicable and 
satisfactory method of preventing the pollution of this reservoir.

The Board would advise that measures be taken without delay to prevent 
the further pollution of the reservoir from the population at present living 
upon its water-shed.

W o b u r n . An application was received from the board o f public 
works of Woburn for the opinion o f the State Board o f Health as to 
whether the water of Horn Pond is being polluted by the water flowing 
into it from Fowle Brook, one o f the tributaries o f the pond. The 
Board replied to this application as follows : —

June 3, 1898.

The State Board of Health received from you, on May 1, 1898, an appli
cation for advice as to whether the water of Horn Pond is being polluted 
by the water flowing into it from Put Fowle Brook, so called, one of the 
tributaries of the pond.

The Board has caused the water-shed of the brook and the water-sheds 
of its two principal branches, known as Cummingsville Brook and Hard-
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ner’s Brook, to be examined by one of its engineers, and has caused samples 
of the water of the two last-mentioned streams to be analyzed. The re
sults of these analyses indicate that the water of Gardner’s Brook receives 
but little pollution, but that Cummingsville Brook is seriously polluted.

The water-shed of Gardner’s Brook is sparsely populated, and there 
appears to be no serious source of pollution upon this water-shed. The 
water-shed of Cummingsville Brook includes a considerable population in 
the village of Cummingsville, and the stream is probably polluted to some 
extent by sewage from houses located close to the stream and its tributaries. 
A short distance south of the village there is a very large piggery located 
close to the brook, and it is evident that the stream receives a large amount 
of pollution from this establishment.

The water-shed of Put Fowle Brook below the junction of Gardner’s and 
Cummingsville brooks appears to contain no sources of serious pollution.

The examinations made by the Board indicate that some of the other 
feeders of Horn Pond are seriously polluted.

The water supply of the city of Woburn is drawn from a filter-gallery 
located near the shore of Horn Pond. Analyses of samples of water from 
Horn Pond and from the filter-gallery indicate that about 90 per cent, of 
the water drawn from the filter-gallery comes from Horn Pond by filtration 
through the ground. Under these circumstances, it is very desirable to 
prevent the pollution of the waters of the pond or any of its feeders.

Should other means fail, the city authorities can probably prevent the 
pollution of Horn Pond or any of its feeders by taking action under the 
authority of chapter 80, section 96 of the Public Statutes.

I c e  S u p p l i e s .

The following is the substance o f the action o f the Board during 
the past year in reply to applications for advice relative to sources 
o f ice supply: —

A c t o n . An application was received, Nov. 26, 1898, from Mr. 
Freeman W . Robbins o f Acton, for the advice o f the Board relative 
to the use o f ice from a pond in East Acton. The Board replied to 
this application as follows : —

Ja n . 5, 1899.

The State Board of Health received from you, on November 26, an 
application for advice with reference to the use of ice from a small artificial 
pond in the village of East Acton, and has caused the pond and its sur
roundings to be examined by one of its engineers and a sample of the water 
to be analyzed.

The water does not at present contain any evidence of sewage pollution, 
and there appear to be no sources of sewage pollution upon the water-shed.
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In the opinion of the Board, the source is a suitable one from which to take 
ice for domestic purposes. Owing to the nature of the pond, which is 
formed by flooding a meadow to a slight depth, it is desirable to avoid 
flooding it until the beginning of winter, as otherwise much organic matter 
of vegetable origin may be taken up by the water from the bottom of the 
pond.

H o l y o k e . An application was received from the water commis
sioners o f Holyoke, Nov. 16, 1898, for the advice o f the Board 
relative to the propriety o f allowing ice to be cut from Ashley Pond, 
one of the sources o f the city water supply. The Board replied to 
this application as follows : —

D e c . 2, 1898.

The State Board of Health received from you, on Nov. 16, 1898, a com
munication requesting advice as to the advisability of allowing ice to be 
cut from Ashley Pond, one of the sources of water supply of the city of 
Holyoke. Accompanying the application was a plan showing the water
shed of the pond, the place where the ice houses are to be located and the 
place where it is proposed to cut the ice.

The Board has caused the locality to be examined by its engineer, and 
has carefully considered the proposed plan. It appears that much improve
ment has been made in and about the shores of Ashley Pond; and it is 
understood that the water-shed of the pond is now controlled by the city 
of Holyoke, and that all sources of pollution have been removed therefrom. 
It is very desirable, in the opinion of the Board, that ice used for domestic 
purposes should be taken from sources free from sewage contamination; 
and it is probably safe to allow the cutting of ice upon Ashley Pond or one 
of its arms, provided that inspectors be employed to look after the interests 
of the city, and that other suitable precautions be taken to prevent pol
lution of the water.

The ice houses proposed in your application would be located within the 
water-shed of one of the tributaries of Ashley Pond, and drainage from 
the vicinity of these houses would flow naturally into the pond. It appears 
to be feasible to divert from Ashley Pond the portion of the water-shed 
upon which the proposed ice houses will be located, and thereby prevent 
any drainage from this region from entering the pond; but, in order to do 
this, it would be necessary for the city to deprive itself of the yield of 
about 100 acres of water-shed, which of course represents a considerable 
value.

In view of all the circumstances, the Board is of the opinion that, having 
secured control of the water-shed of this pond, — your principal source 
of water supply, —  with the view of protecting it from pollution, it would 
not be wise to grant away any rights to its occupation, or to allow the con
struction or use of buildings within this water-shed.
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L e x i n g t o n . An application was received from the water com
missioners o f Lexington, Nov. 14, 1898, for the advice o f the Board 
relative to the propriety o f allowing ice to be cut from the reservoir 
used by the town as a source o f water supply. The Board replied 
to this application as follows : —

Ja n . 5, 1899.

The State Board of Health has carefully considered your application for 
advice with reference to cutting and taking ice for domestic purposes from 
the reservoir of the Lexington water works, situated at the head waters 
of Vine Brook, and has caused the reservoir and its water-shed to be ex
amined by one of its engineers.

It appears that the reservoir in question is not at present used for the 
supply of the town, and is not likely to be used except in the drier por
tion of the year, when the other sources of water supply may not yield a 
sufficient quantity of water for the town. It also appears that provision 
has been made whereby drainage from the only source of sewage pollution 
upon the water-shed can be diverted therefrom; and if this is done, this 
reservoir would be, in the opinion of the Board, a suitable source of ice 
supply.

The Board can see no objection to granting the privilege of cutting ice 
from this reservoir, under present conditions; but, in view of the possi
bility that this source may be drawn upon for water-supply purposes at 
any time, the Board would advise that the right to enter upon the reser
voir and cut or remove ice therefrom be kept under the control and super
vision of the water board, that any new buildings which may be necessary 
be kept off of the water-shed, and that inspectors be employed to prevent 
danger of pollution of the water by those engaged in any work connected 
with cutting or removing the ice.

N o r t h  A d a m s . An application was received from the board of 
health o f North Adams, April 11, 1898, for the advice o f the Board 
relative to certain ponds in that city used as sources o f ice supply. 
The Board replied to this application as follows : —

M a t  5, 1898.

The State Board of Health received from you, on April 11, 1898, an 
application for advice with reference to the sources of ice supply in the 
vicinity of the city of North Adams, from which ice is harvested for 
domestic purposes, and has caused an examination of these sources to 
be made by one of its engineers and samples of the water and ice to be 
analyzed. The sources examined were as follow s: Orr’s Pond, or the 
Lower Pond in Flaggs Meadow, Zylonite Pond, Reservoir Pond, Blackin- 
ton Pond, Kemp’s Pond, Hudson Brook Pond and Stamford reservoir.
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Orr’s Pond is so situated with reference to the south branch of the 
Hoosac River that at times the river water flows into the pond, even when 
the river is not at an extraordinarily high level. This stream receives 
domestic and manufacturing sewage from the town of Adams, situated 
on the stream above the pond. There are, moreover, several houses and 
stables on the water-shed of the pond, drainage from which enters one 
of the feeders of the pond. Under the present circumstances, this pond 
must be considered a dangerous source from which to take ice for house
hold use, where it is to come in contact with food or drinking water.

Zylonite Pond is situated in the northerly portion of the town of Adams, 
near the works of the Zylonite Manufacturing Company, and ice from it 
is said to be sold in Adams and in North Adams. The pond receives its 
water chiefly from a small drainage area, upon which are located several 
dwelling-houses, three of which are quite close to the principal feeder of 
the pond, which is polluted by drainage from these sources. In its present 
state the source is not a suitable one from which to take ice for domestic 
use; but, if the pollution of the water of this pond from houses on the 
water-shed is prevented, the ice from this source could be used with 
safety.

The water of Reservoir Pond does not appear to be exposed to pollution 
by sewage, and there is no reason to think that ice cut from this source 
will be injurious to health.

Blackinton Pond is situated in Williamstown, just below the village of 
Blackinton, and is practically an arm of the Hoosac River, with which it 
is connected by a culvert beneath the Fitchburg Railroad, although the 
pond has a very small water-shed of its own. The water from the river 
flows through this culvert into the pond when the river rises, and in the 
opposite direction when the river falls. The Hoosac River above this 
pond receives all domestic and manufacturing sewage from Adams and 
North Adams and from the factories along its banks, and in its present 
state it is a highly polluted stream. Moreover, the small water-shed of 
the pond also contains several houses. Blackinton Pond is, in the opinion 
of the Board, a very dangerous source from which to take ice for domestic 
use.

Kemp’s Pond is a very small artificial pond, situated in the easterly por
tion of North Adams, and the quantity of ice cut from it is said to be very 
small. The pond is exposed to pollution by one dwelling-house, situated 
about 60 feet from the shore of the pond; and, if the use of this pond as 
a source of ice supply for domestic purposes is to be continued, the drain
age from this house should be prevented from entering the pond.

Hudson Brook Pond is a very small artificial reservoir, formed by a dam 
across Hudson Brook, one of the principal tributaries of the north branch 
of the Hoosac River. There are no immediate sources of pollution in the 
vicinity of the pond, but there are a few houses situated near the banks
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of the brook, and in connection with some of these houses there are stables 
situated very close to the brook. The pond would appear, however, to 
be a suitable source of ice supply, if care is taken to prevent its pollution 
from the few buildings situated in the immediate vicinity of the stream or 
its tributaries, above the pond.

Stamford reservoir is located at the head waters of the north branch of 
the Hoosac River, in the town of Clarksburg, and is the most important 
source of ice supply of North Adams. There is a considerable number 
of houses on the water-shed, a few of which are situated very close to the 
streams which feed the reservoir. If precautions are taken to prevent 
pollution of the reservoir from these houses, the source is a satisfactory 
one from which to obtain ice for domestic uses.

N o r t h  A d a m s . An application was received, Nov. 10, 1898, 
from the board o f health of North Adams, for advice relative to the 
propriety of using the Deerfield River, near the Hoosac Tunnel, as a 
source o f ice supply. The Board replied to this application as 
follow s: —

D eo. 2,1898.

The State Board of Health received from you, on Nov. 10, 1898, a re
quest for advice as to the use of the Deerfield River, near Hoosac Tunnel, 
as a source of ice supply, the ice to be cut from the pond created by a dam 
across the river near the entrance to the tunnel, and has caused a general 
examination of this source to be made by one of its engineers and samples 
of the water to be analyzed. The results of these analyses indicate that 
the water is of good quality for the purposes of an ice supply.

The river above Hoosac Tunnel has a water-slied of about 254 square 
miles, as measured from the available maps of the region; and the popu
lation upon this water-shed is very small, the only notable sources of pol
lution being three mills, one located at Monroe Bridge, 7 miles above 
Hoosac Tunnel, and the others at Readsboro, 4 miles further up stream, 
and possibly the farm-house and stable a short distance above the dam.

If such precautions as may be found necessary are taken to prevent 
injury to the ice from the sources referred to, the Board is of the opinion 
that the Deerfield River at Hoosac Tunnel will be an excellent source from 
which to take ice for domestic purposes.

W o r c e s t e r . An application was received, on Dec. 10, 1898, 
from the Curtis Manufacturing Company o f Worcester, for advice as 
to the use o f Curtis Pond in that city as a source o f ice supply 
for domestic purposes. The Board replied to this application as 
follow s: —
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Ja n . 10, 1899.

In accordance with your request for advice as to the suitability of Curtis 
Pond, in the city of Worcester, as a source of ice supply, the Board has 
caused an examination of the pond to be made by one of its engineers and 
a sample of the water to be analyzed.

The results of the examination show that there are several factories and 
dwelling-houses located near the stream, for the most part at considerable 
distances above the pond, from some of which polluting matters enter the 
stream. These would render this pond an unsatisfactory source from 
which to obtain ice for use in drinking waters, and the Board knows of but 
one way to obtain ice from such a pond that can be so used with safety. 
This is, to remove from the ice, after cutting, the first inch of ice that 
formed upon the pond and all of the ice which formed above this first inch, 
from snow or rain or flooding, and retain for use only the clear ice which 
formed under the first inch.

If such a course be followed with the ice of Curtis Pond, the ice thus 
retained can be safely used for domestic purposes.

P ublic Institutions (C hapter 101, A cts oe 1886, Section 4 ) .

T he M assachusetts School for  the F eeble-minded . An 
application was received, in November, 1898, from the trustees of 
the Massachusetts School for the Feeble-minded, for the advice o f the 
Board, under the provisions o f chapter 101 of the Acts o f 1886, 
relative to the propriety o f taking certain land in the town o f Tem
pleton, comprising about 2,000 acres, for the location o f a colony 
of the School for the Feeble-minded. The Board caused the proposed 
locality to be examined, and replied as follows : —

D ec . 2, 1898.

In compliance with your request for the approval of this Board, under 
the provisions of chapter 101 of the Acts of 1886, section 4, of a certain 
tract of land in Templeton as a location for a colony of the Massachusetts 
School for the Feeble-minded, the Board has caused an examination of the 
land to be made.

The proposed tract comprises about 2,000 acres, more or less, lying in 
the north-west part of the town of Templeton, between Beaver Brook and 
Crow Hill Brook, so called, and the road running from Baldwinville to 
South Royalston.

The Board has voted to approve the aforesaid tract as suitable for the 
purpose named in your application.
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S u m m a r y  o f  W o r k  d o n e  a t  t h e  L a w r e n c e  E x p e r i m e n t  S t a t i o n .

The investigations upon the purification o f sewage and water at 
the Lawrence Experiment Station during 1898 have been produc
tive of much new and valuable information upon these subjects. 
The following is a brief summary o f a portion o f the investigations, 
and a full account will be given in the annual report o f the Board 
for the year 1898.

Besides the chemical and bacterial analyses o f sewage, water and 
sand, made in connection with these investigations, about 500 
samples o f sand, soils, etc., have been examined at the station, in 
connection with the examinations o f existing and proposed sewage- 
disposal areas in various towns and cities of the State.

Recognizing the value o f all information upon the methods by 
which the area necessary for the disposal o f a given volume of sew
age can be reduced and the sewage still be satisfactorily purified, 
much o f the work for a number o f years has been along lines which 
tended to increase our knowledge of this particular problem ; espe
cially during the past four years have the results o f investigations 
and observations upon this interesting subject been given a con
spicuous place in the annual reports o f the work o f the Board at 
Lawrence. New and interesting work along this line has been 
carried on during the past year. W e have studied especially the 
character and composition o f sewage, and the change in the com
position of sewage occurring betiveen the time of its entrance into 
the sewers and the time o f its disposal upon filtration areas.

It is, o f course, evident that, when the mixture of water and 
organic matters o f all kinds such as are present in sewage has just 
occurred, and little time has been given for mechanical, chemical 
and bacterial actions to take place in the sewers, we must have a 
liquid containing organic matter quite differently divided, both in 
respect to its fineness and also in respect to its chemical composi
tion, from the same matter when opportunity and time have been 
given for these various actions to take place. Sewage, just after it 
has entered the sewers and when containing free oxygen from the 
water supply, cannot have any putrefying actions taking place within 
it, hence it has comparatively little od or; that is, while oxygen is 
present, the bacterial and chemical changes which it undergoes are 
those o f decomposition. After the oxygen has been exhausted, the 
action by which the organic matter is still farther changed is putre-
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faction, and the sewage becomes ill-smelling on account of the gen
eration of hydrogen compounds of carbon, sulphur and phosphorous. 
Free nitrogen also undoubtedly escapes into the air during this 
process. As a result of these actions we have less suspended organic 
matter to be disposed of upon the filtration areas when the sewage 
is in this condition than we do when sewage reaches the filtration 
areas in a fresher state.

The fact that the organic matter in suspension in sewage is the 
chief source of difficulty in sewage purification by intermittent filtra
tion was early made clear by the work o f the Board at Lawrence; 
and all of our investigations upon rapid methods of purification have 
dealt with processes o f getting rid, in some manner, o f this organic 
matter in suspension.

The fact that fresh sewage is not so easily disposed of upon sand 
filters as the sewage which has remained longer in a mass has been 
shown by experiments, the results o f which have been given in the 
last four reports of the Board.

Retaining the sewage in a mass for a time, while the various 
mechanical, chemical and bacterial actions, which reduce the sus
pended organic matter, take place, is now being taken advantage of 
by the so-called “ septic tank” system of sewage disposal, first put 
in operation in Exeter, England. During the year we have studied 
this process, with very intei’esting results. An air-tight wooden tank 
has been provided, into which sewage is pumped to stay for longer or 
shorter periods of time, and from which it is withdrawn by means of 
an outlet midway bet ween the top and bottom of the sides o f the tank, 
to prevent drawing out the sediment from the bottom of the tank and 
the fat and fatty matters of the sewage which accumulate upon the 
surface, and we have carefully noted the change o f the sewage due 
to this septic tank treatment.

Experiments have also been made in regard to the filtration of 
this septic sewage upon sand filters, and in a so-called bacterial filter 
constructed of coke. W e have found that, when this septic sewage 
is applied directly to such sand filters as we have so far used, the re
sults obtained are not as good qualitatively as can be obtained by 
smaller filters receiving fresher sewage. The quantitative results, 
however, are apparently much better. The reason o f the com
paratively poor qualitative results is that the nitrifying bacteria are 
destroyed while the sewage remains in the septic tank, and that the 
gases set free from the sewage when it is applied to a sand filter have
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a tendency to retard the development and activity o f the nitrifying 
bacteria in the filter.

It appears from our experiments, however, that, if this septic sew
age is aerated before being applied to intermittent sand filters, and 
the gases removed, a much better result can be obtained; but, if we 
apply the sewage to a bacterial filter constructed o f coarse material, 
such as well-defined pieces o f coke, the septic sewage is to a certain 
extent aerated while, passing down through the coke, and the results 
obtained are rather better than can be obtained from bacterial filters 
to which a fresher sewage is applied.

Seven o f these bacterial filters have been in operation during the 
year, and all but one have received the ordinary station sewage, in
stead o f the septic sewage. There are several reasons why these 
filters are so successful in purifying sewage to a certain degree; one 
being that, as they are constructed o f coarse material, the formation 
o f a scum of organic matter over the surface, as sometimes occurs with 
a filter o f finer material, and which results in excluding air and pre
venting the sewage from passing below' the surface, is practically 
impossible. W ith the materials used in them, such as cinders and 
coke, the open space, moreover, approximates 55 per cent, of the 
total volume o f the filter; whereas, in the ordinary intermittent 
sand filter the open space is only from 35 to 40 per cent, o f the total 
volume o f the filter. The opening betw'een the particles in the 
bacterial filters on this account is large enough for the sewage to 
pass with a measurable degree o f readiness from the top to the bottom 
o f the filter within a short time, and the whole depth o f the filter is 
available each day. With these filters the rate o f operation increases 
with the depth o f the filter; and calculations as to the rate of filtra
tion should be based on the capacity o f the filter, instead of its super
ficial area.

Experiments with bacterial filters o f rough and smooth materials, 
made during the year, have shown that better results can, generally, 
at least, be obtained by a rough material.

Interesting results have been obtained from an intermittent sand 
filter containing iron filings, and also from an intermittent filter 
constructed entirely' o f iron filings. From the sand filter which con
tained iron a purer effluent was obtained than by' any' other filter at 
the station, and at quite a high rate o f filtration. From the filter 
constructed entirely o f iron an effluent has been obtained w'hich has 
been remarkably clear and contained very little organic matter,
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although nitrification, as denoted by the quantity of nitrates in the 
effluent, has not taken place to any great extent. The theory o f the 
action of these filters will be explained in the annual report.

The large intermittent filters have accomplished their usual satis
factory work during the year. Several of these large filters have 
now been in operation nearly eleven years, and are without doubt in 
as good physical condition as they have been since the first year or 
two of their operation. No material has been removed from the sur
face of these filters for a number of years.

Investigations have been continued upon the purification o f waste 
liquors from manufacturing industries, with interesting results. 
Filters which had been purifying tannery sewage for a number of 
years have given as good qualitative results during the past year as 
previously, and the filters have not become clogged.

Interesting experiments have been made, showing the different 
results obtained in purifying by sand filtration a wool-liquor fresh 
from the plant, and the same liquor when allowed to stand for bacte
rial actions to occur, similar to those taking place in the septic tank, 
before the application of the liquor to the filter.

Studies of the purification o f the waste liquor from paper mills 
have been continued, and a study has also been made as to the puri
fication of creamery wastes, in response to a request for advice as to 
the disposal of such wastes. These wastes consist largely o f water 
which has been used in washing out cans, churns and other apparatus, 
together with the milk washed from these cans, and the results o f our 
experiment show that these wastes can, in some cases at least, be 
satisfactorily purified by sand filtration.

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

During 1898 the usual determinations have been made o f the 
efficiency of the experimental sand filters in operation at the station, 
and also of the Lawrence city filter. Besides the determination of 
the total number o f bacteria o f all kinds present in the river water 
and in the filtered water from the various experimental filters and 
from the Lawrence city filter, many tests have been made during the 
year to determine the presence or absence o f B. coli cummunis, the 
characteristic bacteria of sewage. The reason for undertaking this 
work was to show, if possible, the conclusions to be drawn if this germ 
occasionally appeared in filtered water; and also to show, if possible, 
if sand filters removed the same percentage o f coli that they did o f
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the total number o f bacteria present in unfiltered polluted water. 
The effect o f different rates o f filtration in this respect was also 
studied.

It has been usually assumed that the absence o f this germ from 
filtered water is proof o f the absence o f the typhoid germ, and that 
its presence in filtered water is suspicious, and that typhoid may 
possibly at times accompany it. The results obtained along this line 
o f work during the year have been not only interesting, but valuable, 
as a direct comparison can be made between the efficiency of the 
Lawrence city filter in the removal o f this germ at the rate o f filtration 
employed, and the hygenic effects o f the use o f the filtered water, as 
it is the supply o f the city o f Lawrence.

Our results have led us to the conclusion that the occasional ap
pearance o f this germ in the filtered water is o f little significance, 
as the death rate from typhoid fever in the city during the year, as 
shown in a table in another portion o f this report, is much lower 
than the average for the State, and the lowest in Lawrence for many 
years.

Studies have been made with the experimental filters at the station 
o f the effects o f different rates o f filtration upon the number of coli 
found in the effluents o f the filters, compared with the bacterial effi
ciency o f the filter in removing germs o f all kinds from the unfiltered 
water; also like comparisons o f the filters at times of scraping or 
other disturbances o f the sand.

L a w r e n c e  C i t y  F i l t e r .

During the winter o f 1897 and 1898 daily bacterial analyses were 
made o f the Merrimack River water and the filtered water from the 
city filter, collected from different parts o f the water-supply system 
of the city. The results, up to May 1, were given in the annual 
report o f the Board for 1897. From June 1 to October 1 the 
analyses o f water from the -various points were made weekly, and, 
beginning October 1, the daily bacterial analyses were resumed; 
the filter, during this period, removing 99 per cent, o f the bacteria 
present in the unfiltered river water.

L e a d  I n v e s t i g a t i o n .

During the past two years an investigation has been carried on 
by the Board in order to learn the action o f the waters o f the various
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public water supplies o f the State upon lead, in towns where lead 
or lead-lined service pipes are in use, and to ascertain facts in re
gard to the occurrence o f cases of lead poisoning in these towns. 
The investigation was undertaken on account o f a large number o f 
cases of lead poisoning in several o f the towns of the State, these 
cases being found to be due to the fact that the water supplied pub
licly to these towns was of such a character as to actively attack 
lead, and cause a dangerously large amount o f lead to be constantly 
taken into their systems by persons who habitually used these waters 
drawn through lead pipes.

During the period so far covered by this investigation nearly 900 
samples of water, collected from 62 different towns and cities o f the 
State, have been examined for lead. From 23 o f the municipalities 
one or more series o f samples have been taken, the cities or towns 
from which these series were taken being selected partly because 
of the large amount o f lead pipe in use in these places, and partly 
because of real or suspected cases o f lead poisoning in these mu
nicipalities. In order to accurately determine the amount o f lead 
in these samples, an improved method o f determining the lead has 
been worked out. Inquiries in regard to actual cases o f lead poison
ing have been made o f resident physicians, members o f health boards 
and water works officials in a number o f towns, and this work is 
still being carried on.

Many interesting and valuable experiments have also been made, 
to determine the reason why some waters attack lead, and others do 
not; and, as a result of these experiments, it has been definitely 
shown that carbonic acid and free oxygen are the two agents which 
ordinarily, under certain conditions and when present in waters o f 
a certain character, cause the lead to be taken from the pipes.

The results already obtained in this investigation will be given in 
considerable detail in the annual report o f the Board.

Statistical T able f o r  the Y ear 1898.
Applications for advice from cities, towns and others : —

Relating to water s u p p l y , ................................................................ gg
Relating to ice supply,........................................................................  g
Relating to sewerage and drainage, . . . . . . .  22
Relating to pollution of streams,........................................................  9

Total, 75
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Number of samples of water examined chemically and microscopically at
the laboratory, Room 502, State H o u s e ,.................................................... 3,458

Number of samples of sewage and effluent from sewage purification works
examined chemically at the laboratory, Room 502, State House, . . 620

Number of samples of sewage and water examined chemically and bac-
terially at the Lawrence Experiment Station,............................................ 2,171

Number of samples of sand examined chemically and bacterially at the
Lawrence Experiment Station,...................................................................... 610

Number of samples of sand examined mechanically at the Lawrence Ex
periment S t a t i o n , .......................................................................................610

Additional samples examined bacterially at the Lawrence Experiment 
S t a t i o n , .................................................................................................... 6,770

Total number of samples examined,...................................................14,215

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 l e r k s , ................................................................2
M essen ger,................................................ ........ 1

— 8

At laboratory, Room 502, State House —
C h e m i s t , ........................................................................................ 1
Assistant c h e m i s t s , ........................................................................ 4
B i o l o g i s t , ........................................................................................ 1

— 6

At Lawrence Experiment Station: —
Assistant chemists,................................................................................ 2
B acterio log ists ,................................................................................ 2
Other assistants and l a b o r e r s , ........................................................ 4

—  8

Total ordinary f o r c e , ........................................................................ 22

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 i a t i o 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 
sewerage,................................................................................................... $30,000
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Total.

Salaries, including wages of laborers at Lawrence 
Experiment S ta t io n ,.................................................. $12,892 05 $6,452 35 $4,707 62 $24,052 02

Apparatus and m a t e r ia l s , .......................................... 576 41 825 05 904 37 2,305 83

Rent of Lawrence Experiment Station, - - 150 00 150 00

Travelling e x p e n s e s , ................................................... 1,296 15 229 10 92 06 1,617 31

Express c h a r g e s , ........................................................... 253 36 504 15 119 90 877 41

Use of tools and office, Lawrence Experiment Station, - - 216 97 216 97

Books, stationery and drawing materials, . 206 55 160 59 44 50 411 64

Maps and blue p r i n t s , ................................................... 125 48 - - 125 48

Postage s t a m p s , ........................................................... 27 76 12 00 1 24 41 00

Printing,............................................................................ 70 93 103 51 10 00 184 44

Messengers, telegrams and telephone messages, 4 08 3 83 9 65 17 56

Total,........................................................................... $15,452 77 $8,290 58 $6,256 31 $29,999 66

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 o f applications for advice under the provisions o f the 
acts relating to water supply and sewerage, received since July, 1886, 
when these acts first went into operation, is as f o l l o w s —

1886, .................................. 8 1894, . 53
1887, ..................................22 1895, . 52
1888, .................................. 28 1896, . 65
1889, ..................................38 1897, . 5 9
1890, ..................................23 1898, . 75
1891, ..................................53 ___
1892, ..................................56 Total, . 583
1893, ..................................51

R ecom m endations .
The Board recommends the continuance of its investigations now

being carried on, as authorized by the provisions o f chapter 375 of 
the Acts of 1888.
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For this purpose, and to make the necessary investigations in 
order to advise cities, towns, corporations and individuals in regard 
to  the best methods o f assuring the purity o f intended or existin 
water supplies and the best method o f disposing o f sewage, and to 
carry out the other provisions o f chapter 375 o f 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 II. PORTER, 
JULIAN A. MEAD,

State Board of Health.
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