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The State Department of Health presents herewith a report of its
doings for the year ending Nov. 30, 1916, under the provisions of laws
relative to the oversight and care of inland waters, including advice
to cities, towns and others in regard to water supply, drainage, sewer-
age and questions relating thereto.

The Department received during the year 154 applications, of which
37 were in relation to public water supplies, 60 to wells and springs,
8 to sources of ice supply, 25 to sewerage, drainage and sewage dis-
posal, 5 to the pollution of streams, and 19 to miscellaneous matters.

A public water supply was introduced during the year in the town
of Cummington, the works having been practically completed at the
end of 1915.

Water works construction in 1916 has been extremely limited, less
work of this kind having been done than for many years, a condi-
tion caused chiefly by the high cost of such work and the difficulty
of obtaining the necessary materials.

The number of cities and towns was increased in 1916 by the estab-
lishment of the new town of Millville, so that the State now contains
354 cities and towns. Of these, 212, having an aggregate population
in 1915 of 3,529,429, are provided with public water supplies. The
towns not yet provided with public water supplies contained by the
census of 1915 an aggregate population of 163,881. Of these towns,
those contained in the following list had by the census of 1915 a
population in excess of 2,000.

WATER SUPPLY AND SEWERAGE
AND

PROTECTION OF INLAND WATERS.

Water Supplies

Tewksbury, 5,265 Wilbraham, 2,521
Warren, 4,268 Dighton, 2,499
Templeton, 4,081 Acushnet, 2,387
Somerset, 3,377 Wilmington, .... 2,330
Auburn, 3,281 Rehoboth, 2,228
Westport, 3,262 Charlton, 2,213
Sutton, 2,829 Harwich, 2,179
Seekonk, 2,767 Belchertown, .... 2,062
Bourne, 2,672 Georgetown, .... 2,058
Hanover, 2,666 Upton, 2,036
Swansea, 2,558
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In practically all of the above-named towns public water supplies
are greatly needed, since the wells are in many cases badly polluted
and a serious danger to the public health. No action has yet been
taken toward the introduction of a water supply in the town of
Rowley, in which typhoid fever has been excessively prevalent for
many years. The wells in this town, which were very thoroughly
examined last year, have been found to be very seriously polluted,
and there is no practicable plan of securing good drinking water in
this village until a public supply from a suitable source has been
provided.

One of the hindrances to the introduction of public water supplies,
due to the requirement for bond payments, was removed by the
Legislature of 1916. Nevertheless, owing to the causes already
indicated, the high cost of work and the difficulty of obtaining
materials, very little water works construction has been under-
taken during the year.

A public water supply of good quality is the most important agent
in the protection of the public health in thickly populated com-
munities, and such supplies should be introduced at the earliest
practicable time, especially in the larger communities which have
not yet provided themselves with such works.

Rainfall and Flow of Streams
The total rainfall in Massachusetts for 1916, judging from the

observations on the watershed of the Sudbury River, was about 42
inches or about 2 inches below the normal. The greatest rainfall
occurred in the months of February, June and July, when the amounts
were greatly in excess of the normal, and the least in the months of
January, August, October and November, when the rainfall was
much less than the normal, making the thirteenth consecutive year
of less than normal rainfall in the period of forty-three years covered
by these records. While the rainfall for the year was much less than
the normal, its distribution was such that the flow of streams in each
of the months from January to July, inclusive, judging from that of
the Nashua River, was greater than the normal, and the average
flow for this period was greater than has occurred in that period in
any year since observations of the flow of the Nashua River were
begun twenty years ago. During the month of August the flow' fell
to less than normal and this continued until the end of the year.

As a result of this distribution of the rainfall, practically all of the
water supply reservoirs of the State were filled to overflowing in the
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early part of the spring and were kept practically full until midsum-
mer, so that, notwithstanding the dry weather in the latter part of
the year, little or no inconvenience was experienced anywhere from
lack of water.

Examination of Water Supplies

During the past year most of the sources of public water supplies
have been inspected by the Department and samples of their waters
have been analyzed.

Of the 212 cities and towns having public water supplies at the
end of 1916, 72 are supplied wholly from lakes and ponds or artificial
storage reservoirs of large capacity in proportion to the yield of their
watersheds, 35 wholly from small streams or from reservoirs of limited
capacity, and 5 from streams after filtration, making a total of 112
municipalities supplied wholly from surface sources, a little over half
the total. Of the remaining municipalities, 74 cities and towns are
supplied wholly from springs, wells and other ground water sources,
and 18 are supplied partly with ground water and partly from ponds
or streams. The remaining municipalities, 8 in number, are supplied
mainly with ground water supplemented with surface water filtered
into the ground water source. While the number of municipalities
supplied from surface sources is not greatly in excess of the number-
supplied with ground water, the aggregate population of the munic-
ipalities supplied from ponds and reservoirs alone greatly exceeds that
of all others. This comparison is shown in the following table:

Number of
Cities P°P 1915"mrl rPi' o

Supplied wholly from lakes, ponds and storage reservoirs of large ca- j 72 2,404,738
parity in proportion to the yield of their watersheds.

Supplied wholly from small streams or reservoirs of limited storage, . i 35 222,612
j

Supplied with filtered river waters, 5 209,507

Supplied wholly with ground water, 74 521,824

Supplied partly with ground water and partly with surface water 18 107,261
from streams and ponds.

Supplied mainly with ground water but supplemented with filtered 8 63,487
surface water.

212 3,529,429

There are twenty-six filters of various kinds in use in connection
with the water supplies of the State. Two of these are large modern
covered filters used for the filtration of river waters, and four are
used in connection with ground water supplies for the removal of
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iron or manganese from the water. Those remaining range from a
sand filter built of masonry and underdrained, but without a cover, to
a natural sand bed without underdrainage to which surface water is
supplied to increase the yield of a ground water supply in its neighbor-
hood. Mechanical filters are in use in four towns, in two cases for
the filtration of ground waters containing iron, and in two for sur-
face waters. Several additional filters are used to filter the water of
streams entering reservoirs and are constructed and used after the
manner of sewage filters.

The total number of sources used during the past year by cities,
towns, water companies and fire districts has been somewhat morels
than 300, and many of these sources have important tributaries. All
of the sources of water supply have been examined during the year
and samples of their waters have been analyzed. A considerable
number of bacterial analyses has also been made in connection with
these examinations.

The shores of the great ponds of the State are attractive places of
residence, especially during the warmer part of the year, and such
localities are increasingly used for that purpose. When a pond or
lake is used as a public water supply, the use of its shores as a place
of residence for a considerable population involves danger to the
purity of the water, which becomes more serious as the population
increases. The best and in fact the only practicable plan of
effectually protecting such water supplies is for the municipality using
the pond to acquire control of its shores and prevent their occu-
pation for dwellings or other uses which might affect injuriously the
quality of the water. The cities and towns supplied from artificial
reservoirs commonly acquire control of the shores of such basins at

the time the reservoir is constructed, and many cities and towns
taking water from great ponds have already acquired the control of
the shores of those sources. The effective protection of the water
supplies taken from great ponds does not ordinarily involve any great
expense if undertaken in season, but the rapid growth of population
in the neighborhood of lakes and ponds generally is a clear indication
that, if water supplies from such sources are to be adequately pro-|
tected from danger of pollution in the future at a minimum cost,

their shores must be acquired without loss of time. While many, if
not most, of the municipalities owning or using such sources have

already secured a large part or all of the lands about them or are

acquiring such lands rapidly at the present time, there are a few

Sanitary Protection of Public Water Supplies,
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cases in which such measures have been delayed until the problem
has become a serious one. A notable case of this is Great Sandy Pond,
a source of water supply for the towns of Abington and Rockland,
where a large number of cottages has been constructed about the
shore of the pond, which has become a resort for considerable num-
bers of people in the summer season, a condition which is a constant
and growing menace to the purity of the water and to the health of
the population to which it is supplied.

It is of course practicable to make polluted waters reasonably safe
by proper filtration, but it is far better to protect the purity of a
water supply than to allow it to become polluted and rely upon arti-
ficial methods for the removal of the objectionable effects of pollu-
tion. At Wakefield, where the pond from which the supply is drawn
is located close to the populated portion of the town and its water-
shed has already become quite populous, the water is treated with
chlorine with a view to removing the injurious effects of pollution, a
method of protection not always to be relied upon.

In order to enable cities, towns and fire districts to take land for
the protection of their sources of water supply, an act was passed by
the Legislature in 1908, chapter 499, granting such powers as are
necessary for this purpose which the various authorities may use if
they have no adequate authority for taking land for that purpose in
their original charters. By chapter 135 of the Acts of the year 1911,
the same authority was extended to water supply districts.

While the ownership of lands about them is usually essential for
the adequate protection of the water supplies taken from ponds and
reservoirs, it is also essential that such sources shall be guarded from
practices which are injurious to their use as sources of public water
supply. The statutes prohibit bathing in sources used for public
water supply and forbid the use of such sources for other purposes.
Furthermore, in order to make these provisions of law more effective,
authority has been given the State Department of Health to make
rules and regulations for the sanitary protection of all such waters
as are used as sources of water supply. Many of the cities and towns
using surface sources have petitioned for such rules, and they have
been made by the Department in all cases where their enforcement
has been deemed practicable. The application of these rules is some-
times a source of complaint, especially where boating, bathing, fishing,
skating, horse racing, etc., are prohibited, but there is no question
that such use of ponds and reservoirs is utterly incompatible with the
maintenance of these waters in a condition in which they will at all
times be safe for drinking. Of all public services, an uncontaminated
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water supply is the most important agent in the protection of thehealth and comfort of the inhabitants of a city or town, and thepleasures of a few in any community cannot be given weight as against
the well-being of all

The question of ice cutting is
with ponds and reservoirs used
sometimes urged that such use i
of other suitable sources of ice
city or town, or that such use w
was used as a public water suppl;
suitable sources are not available

also an important one in connection
as sources of water supply. It is

3 a necessity on account of the lack
supply in the neighborhood of the
as the practice long before the pond

In most cases the plea that other
is of little merit because, on account

of the nature and the manner of its formation, pure ice may be
obtained from many sources which would not be fit for use as water
supplies. The freezing of ice is a process of crystallization in which
the impurities in the water are excluded, and water from clear ice is
practically as pure as distilled water. Snow ice and ice formed by
flooding a pond after freezing partake of the impurities in the water,
but clear ice on ponds of reasonable depth is commonly of good
quality, except as to matters that may have been floating upon the
surface of the water and become entangled in the ice. Any danger
from such causes can be removed by shaving off an inch or there-
abouts from the top of the cake. Considering all of the circumstances,
it is not necessary to use public water supplies as sources of ice supply
for the sake of obtaining ice which will be safe for domestic use.
On the other hand, the introduction of considerable numbers of men
upon the ice of ponds and reservoirs is a menace to the purity of the
water, which has become a very serious one in some cases. The rules
and regulations adopted by the Department for the sanitary protec-
tion of water supplies generally prohibit the cutting of ice on ponds
used directly as sources of public water supply', unless under permit,
but it has been the custom of local authorities to grant permits for
ice cutting, usually in cases where such use had been a practice for a
long time before the regulations were established. In one such case —

at North Watuppa Pond in Fall River examinations of the -water
while ice cutting was in progress having shown that the process
resulted in the serious pollution of the water and was likely to cause
sickness among those to whom the water was supplied for drinking,
the Department early in the year rescinded the authority to issue
permits for ice cutting on that pond, and the question of the rights
of the various parties concerned is now being determined by litigation.
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V\ ater Supply of the City of Lawrence
During the winter of 1915-16 much difficulty was experienced in

operating the filters of the water supply of the city of Lawrence at a

sufficient rate to secure an adequate quantity of water for the require-
ments of the city, and during that period the filters were greatly
overworked and their efficiency became less satisfactory than usual.
Early in the summer work was begun on the reconstruction of a
portion of the old city filter for the purpose of enlarging the yield
of the filtration works, but this work has been carried on very slowly
and has not been completed up to the present time. In conse-

quence, the capacity of the filters has been temporarily materially
reduced, and it will not be practicable during the present winter to
secure an adequate supply of water by filtration from the, Merrimack
River. For the purpose of preventing a shortage of water, connec-
tions have been made by the city with the works of the adjacent
towns of Andover and North Andover, and if the consumption of
water in Lawrence is held within reasonable limits it will probably
be practicable to secure a sufficient supply for the city in this way
during the present winter. It is very important that the construction
of additional filtration works at Lawrence should be pushed to com-
pletion as rapidly as practicable in order to avoid further danger of a
shortage of water supply or the necessity of introducing unpurified or
insufficiently purified river water into the water supply system of the
city.

The works for introducing the water of the Ipswich River to increase
the water supply of Salem and Beverly were completed in the early
part of the year ready for use the coming winter.

There has been a marked increase in the consumption of water
from the sources of these cities, and it is becoming obvious that addi-
tional storage or further provision for taking water from the Ipswich
River will become necessary at no distant time. The question as to
whether the summer surplus How of the Ipswich River can be used
for the supply of these cities without detriment to other interests has
been raised.

Under the circumstances, an investigation of this question will
undoubtedly be necessary, and it is desirable, in the opinion of the
Department, that it be undertaken at the earliest practicable time.
In connection with this investigation it would also be advisable to
consider whether any advantage would result to the different towns

Salem and Beverly Water Supply
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which may under present legislation take water from the Ipswich
River if they should be given authority to combine the works for
taking water therefrom. The Department recommends that a small
appropriation be provided for this purpose in the present year.

It has become the practice in some of the cities and towns in which
there is an excess of income over expenditures in the water depart-
ment to use the surplus income, or a portion of it, for the general
expenses of the municipality. As the practice appears to be a grow-
ing one and has begun to affect unfavorably the protection and neces-
sary development of water supply systems in some cases, as well as
their proper maintenance and renewal, it seems desirable to call
attention to the need of regulation of this practice. Several years ago,
in one of the cities in which this custom had been followed, it became
necessary to renew a portion of the works which had deteriorated
and which could have been maintained in proper condition or restored
thereto had the water works income been used for that purpose; but
as the practice of using a portion of the water works income for the
general expenses of the city had been followed for some time it was
found that, if this income should be diverted to its proper purpose,
an increase of taxation would be necessary. Under these circumstances
it was deemed essential to borrow money for the renewal of the water
works while the surplus income therefrom was being used for the
general expenses of the city, an indirect method of borrowing to

meet general municipal expenses. Whether the use of surplus water

income for the general expenses of a city or town is proper or not,
such use is certainly objectionable when the proper maintenance and
operation, renewal, protection or extension of the works are neglected,
and it is very desirable that the use of such surplus funds be so regu-
lated that the needs of the water works system shall be cared for
before any of the money is diverted for other purposes.

Under the provisions of chapter 580 of the Acts of the year 1911,

the city of Pittsfield is authorized to supply water for domestic pur-
poses in the portion of Lenox known as New Lenox. The portion of

the act referred to is as follows:

Section 3. The city of Pittsfield is hereby authorized to supply water for
domestic purposes, and for the extinguishment of fires, to that part of the town

Diversion of Funds derived from the Sale of Water for Other
Municipal Purposes to the Injury of the Service.

Water Supply of New Lenox.
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ofLenox called New Lenox which is within two miles of the northeast comer of
the said town, on such terms and conditions as may be mutually agreed upon by
said city and the town of Lenox. In case they cannot agree the state board of
health may determine the terms and conditions.

The portion of Lenox described in the above act is greatly in need
of a public water supply, and the Department is informed that the
city of Pittsfield is prepared to supply water on terms which have
been accepted by the town of Lenox at a town meeting, but that the
selectmen of Lenox desire to avoid entering into an agreement in the
matter fearing that the town will thereby be drawn into the water
business and involved in some of the expenses of the water supply
of the city of Pittsfield. There does not appear to have been any
disagreement as to the terms and conditions, so that this Depart-
ment appears to have no power in the matter under the act.

Since it appears that the city of Pittsfield is willing to supply the
water in the district mentioned and that the town of Lenox is willing
that the city of Pittsfield should so supply the water under the terms
proposed, the Department recommends that legislation be provided
which will definitely authorize the city of Pittsfield to supply water
in the portion of the town of Lenox described in the above quoted
act on the terms which appear to have been already agreed to by
the city of Pittsfield and the town of Lenox, and thus do away with
any objections that may exist to the proposed arrangement to supply
water to the portion of Lenox under consideration which is very
greatly in need of a water supply system.

Examination of Sewer Outlets discharging into the Sea.

All the sewer outlets discharging into the sea or tidal waters have
been examined as usual during the year and no notable changes have
been found in any case.

A new outlet is under construction at Deer Island which, when
completed, will convey the sewage to deep water off the end of Deer
Island which can be reached within a short distance of the present
outlet. There has been no material change in the conditions about
any of the other main sewer outlets in Boston Harbor from those
described in the previous report.

At the Swampscott and New Bedford outlets the conditions have
been found satisfactory as usual.

The new outlet at Manchester is located off the mouth of the harbor,
and an examination during the summer showed that conditions about
it are unobjectionable.
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No change has taken place in the system of sewage disposal atFall River during the past year, and further plans for the improve-
ment of the Quequechan River, to abate the nuisance in that streamare under consideration.

The city of Beverly and the town of Danvers can probably dispose
of their sewage more satisfactorily by joint works at some'point inSalem Harbor than by any other plan. Beverly has recently taken
steps toward further consideration of this most important matter.

The sewer outlet at Salem, used by the cities of Salem and Peabody,
discharges near Great Haste Island in Salem Harbor approximately
at the surface of the sea at high tide, and the sewage spreads at
times over a considerable area. This outlet could be greatly improved
if it were extended to deep water, which can be reached a short
distance farther from the city than its present location. The new.
outlet should be determined upon in connection with the consider-
ation of a suitable outlet for the sewage of Beverly and Danvers.

No change has been made in the system of sewage disposal of the
city' of Lynn, and the sewage continues to discharge near the harbor
front of the city, where it creates a most serious nuisance. A careful
study' to determine the best practicable method of disposing of the
sewage of the city of Lynn was made in 1915 by this Department
acting as a joint board with the municipal council of the city of
Lynn, and a report with plans was presented to the Legislature of
1916 and printed as Senate Document No. 450 of the session of 1916.
The report was presented late in the session and was referred to the
next general court. It is advisable, in the opinion of the Depart-
ment, that this important matter be considered at the earliest prac-
ticable time in order that action may be taken without unnecessary
delay' to remove this very objectionable nuisance.

Plans for a proposed temporary outlet into the sea for the sewage
of a portion of the town of Hull, approved by this Department in
1914, were subsequently rejected, and the objectionable conditions
affecting the public health at Hampton Head and Sagamore Hill
were especially' noticeable during the summer of the past year. It is
very desirable that some provision be made for the disposal of the
sewage of these thickly populated and rapidly growing sections of
this town.
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Sewage-disposal Systems.
The following is a list of the principal sewage-disposal works now

in operation in the State;

Amherst. t Marion.
Andover. j Marlborough.
Attleboro. i Maynard.
Billerica. ! Medfield.
Brockton. ! Milford.
Clinton. | Natick.
Concord. | North Attleborough
Easthampton. I Northbridge.
Fitchburg. | North Brookfield.
Framingham. Norwood.
Franklin. Pittsfield.
Gardner. j Southbridge.
Hopedale. Spencer.
Hudson. ; Stockbridge.
Leicester. , Westborough.
Lenox. ! Worcester.
Longmeadow.

The town of Amherst has recently constructed a sewer to the Con-
necticut River which removes a large part of the sewage formerly
discharged at the filtration works, and the latter are now adequate
for the treatment of the remainder of the sewage.

At Clinton, where a considerable quantity of wool-scouring waste
is discharged into the sewers, there has been a material increase in
the quantity of sewage discharged at the works during the past year.
The filters have been found to he adequate to care for all of the sewage
thus far discharged upon them.

There has also been a material increase in the quantity of sewage
discharged at many of the other filter beds, especially at Andover,
Lenox, Natick, Northbridge and Stockbridge.

The disposal works at Natick evidently require enlargement besides
an improvement of the underdrainage of most of the existing filters,
and this matter has been brought to the attention of the town author-
ities. It is probable, also, that further additions will be required to
the filter beds at Andover, Northbridge and Stockbridge in the near
future.

At Lenox the sewage continues to overflow into the Housatonk
River, and a material extension to the filter beds is necessary at this
works.
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At Gardner more efficient results could be obtained with a better
system of distribution of the sewage, while at Spencer the sewage is
at times allowed to overflow into the river, though the .filter beds are
adequate to care for all of the sewage; and a similar condition is
found at Southbridge, where the sewage is at times discharged into
the Quinebaug River.

Manufacturing wastes affect considerably the sewage at West-
borough, and care will be necessary to prevent their interfering with
the operation of the sewage-disposal works.

The filters at Framingham were enlarged and improved somewhat
during the past year, and the additions to the sewage-disposal works
at Pittsfield in a previous year have made it practicable to dispose
of the sewage of the city without the necessity of discharging large
quantities into the river, as has been the case in previous years.

During the hot weather in midsummer the attention of the Depart-
ment was called to a nuisance at Milford, caused by the overflow of
sewage on low land in a populated section. It appears that an
inverted siphon on the line of the main sewer has become inadequate
for carrying all of the sewage at times of high flow. The design of the
system provided for the construction of an additional siphon whenever
the capacity of the first siphon had been reached. This provision has
been neglected because the town has not furnished the money for the
purpose. In consequence, a large pool of sewage was formed in the
neighborhood of dwelling houses, which, decomposing and putrefying
in hot weather, caused a most offensive nuisance and became the
breeding place of great numbers of insects. The Department has
recommended that a new siphon be provided before the coming of
another warm season, but the work cannot, of course, be carried out
unless the town shall vote to provide the money.

The sewage-disposal works at Fitchburg have operated more sat-
isfactorily during the greater part of the year than was the case
heretofore, and large quantities of organic matter have been removed
from the sewage which would otherwise have polluted the Nashua
River. At Brockton, also, trickling filters have been in use which
have provided an effective preliminary treatment for a large part of
the sewage before its application to the sand filters.

The operation of the Worcester works is described in connection
with the Blackstone River.

The results of the operations carried on at the remaining works
have been in general satisfactory throughout the year.



1917.] HOUSE — No. 461. 15

Insanitary Conditions due to Lack of Sewerage.

Very little has been clone toward the removal of objectionable
sanitary conditions in certain cities and towns referred to in the
report of last year. In two cases investigations have been made
relative to the introduction of systems of sewerage, and in one of
these cases Reading • preliminary steps have already been com-
pleted for the construction of a sewerage system in the coming year.
A partial sewerage system has been provided in the town of Bridge-
water.

Pollution and Protection of Rivers.

The condition of the rivers of the State has been examined as
usual during the year. Special examinations were made of the Black-
stone and Taunton rivers, including the various important pollutions
of those streams, and a careful examination was also made of the
sources of pollution of the Housatonic River to determine what
changes had taken place since the previous examination of that stream.
The action taken during the year toward the improvement of the
Blackstone and Taunton rivers will be found in each case under the
description of the conditions in the valleys of those streams in a
subsequent portion of this report.

The sewage-disposal works of the city pf Fitchburg have been
operated during the year, and the greater portion of the sewage of
the city is now removed from the north branch of the Nashua River
and treated at the disposal plant. A beginning has also been made
upon the separation of sewage from storm water in the districts
served by the combined sewers, which cover nearly the whole sewered
area of the city. A large sum of money has been expended upon the
intercepting sewers and disposal works, and a marked improvement
has been effected in the condition of the river in its course through
the city and for a considerable distance below it.

Early in the year plans were considered and approved by the
Department for the treatment of the sewage of the city of Leominster,
which still grossly pollutes the north branch of the Nashua River a
short distance below Fitchburg and Monoosnock Brook, a tributary
of the river, into which it is discharged. It is assumed that, in view
of the fact that the city of Fitchburg has now completed its works
for the removal of the sewage from the north brunch of the Nashua
River, the construction of the works by the city of Leominster for
the removal and treatment of the sewage of that city will be begun
promptly in the coming spring.

The question of the disposal of sewage for the town of Webster,
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which now grossly pollutes the French River below that town, has
been taken up by the town authorities, and investigations are now
being made for a proper method of sewage disposal.

Aberjona River.
Inspections of the Aberjona River have been made from time to

time during the year, and the cases of avoidable pollution by man-
ufacturing wastes, tending to create a nuisance or cause injury to
health, have received attention as soon as discovered. The character
of the river water was greatly affected during the latter part of the
year by the discharge of waste from a chemical company in North
Woburn, which imparted to the water a greenish color and an acid
reaction which affected the water throughout its course from North
Woburn to the Mystic Lakes, and the Upper Mystic Lake itself
became considerably affected by the acid. While careful investigations
failed to show that the condition of the stream was causing injury to
health or producing a nuisance, it was evidently objectionable, and
the matter was taken up by the Department with the owners of the
chemical works to secure relief. A system of treatment of this acid
was introduced at the works, and later in the year the river ceased to
show an acid reaction and had improved materially in color.

Assabet River.
The Assabet River in the upper part of its course as it passes through

Westborough and Hudson has shown little change from the previous
year. Below Maynard, where the river is polluted by sewage and a

great quantity of manufacturing waste, its condition has been slightly
better than in the previous year, and the same is true at the point at

which it joins the Sudbury River at Concord.

Charles River
A great improvement has been made in the condition of the Charles

River in recent years by the construction of sewage-disposal systems
at Milford and at Franklin, the latter having been completed during

the past year. Practically all of the important pollutions of the river

by domestic sewage in the upper portion of its course have now been

removed with the exception of the sewage of the State Hospital at

Medficld, which continues to pollute the river, no provision having

been made for the construction of necessary additional filter beds.
Farther downstream at Brookline, Newton, Wellesley and Waltham,
its condition shows little change as compared with the past few years.
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Chicopee River.
The Chicopee River and its main tributaries, the Quaboag, Ware

and Swilt rivers, receive considerable pollution from the sewage of
towns. The Quaboag River is used as a place of disposal for the
sewage of Palmer at a point a short distance above the mouth of the
river, -where the conditions have not been found seriously objectionable
up to the present time. The Ware River is used as the place of
disposal of the sewage of Ware, besides which this stream receives
large quantities of manufacturing waste. Its condition below Ware
has become more and more objectionable in recent years, and, while
some improvement was shown in 1916, due doubtless to the greater
flow of the stream in the early part of the summer, there is no doubt
that some of the pollution of this river will have to be eliminated in
the near future if the stream is to be maintained in a satisfactory
sanitary condition.

The pollution of the Swift River has not become seriously objection
able up to the present time.

The Chicopee River below the confluence of its three principal
tributaries receives the sewage of the town of Ludlow and a part of
that of the town of Wilbraham and of the city of Chicopee. The con-
dition of this stream in general is not seriously objectionable, and there
has been no material change in its condition in the lower part of its
course during the past year.

Concord and Sudbury Rivers.
The condition of the Concord River at North Billerica has been

unobjectionable during the year.
The condition of the Sudbury River below the mills at Saxonville

has been somewhat better than for several years, and the same is
true of its condition at the point where it joins the Assabet River at
Concord.

Connecticut River.
The Connecticut River receives considerable pollution in New

Hampshire and Vermont before entering Massachusetts, and in its
passage through Massachusetts it receives the sewage of all of the
cities and larger towns along its banks. The flow of the river is
great, however, compared with the quantity of sewage it receives,
and its condition where it leaves the State at the Connecticut bound-
ary shows little evidence of sewage pollution by chemical analysis.

Among the smaller tributaries of this stream as it flows through
the State, the Mill River receives the sewage of Northampton at a
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point below that city and is seriously polluted throughout the re-
mainder of its course. The region through which this river flows is
uninhabited, however, and no complaint of its condition is made.

The Manhan River receives a considerable portion of the sewage
of Easthampton and is considerably polluted thereby.

The Fort River, a tributary flowing through the town of Amherst,
has been greatly improved during the past year by the diversion of
the principal part of the sewage of the town to the Connecticut River.

Deerfield River.
The Deerfield River is polluted by sewage at two points, Shel-

burne and Greenfield, and receives, in addition, a very small
quantity of manufacturing waste. The quantity of sewage discharged
at Shelburne is so small that it has little effect on the stream. The
sewage dicharged at Greenfield has a notable effect on the river at
times of low flow, but its condition has not been seriously objection-
able up to the present time.

French River.
The French River has become one of the most seriously polluted

streams of the State, and its condition below Webster, and down
to the point where it enters the State of Connecticut, is very objec-
tionable. Plans are in preparation, however, for a system of sewage
disposal which, when constructed, will relieve the stream of much of
that part of its pollution which is due to the domestic sewage of
Webster. The river receives considerable pollution from manufac-
turing waste, and it is probable that the treatment of some of the
more objectionable of these wastes will be necessary in order to bring
the stream into a satisfactory condition.

Hoosick River.
The sources of pollution of the Hoosick River are those caused by

the sewage of the towns of Adams and Williamstown and the city of

North Adams. In the portion of the course of the river below North
Adams and through Williamstown the condition of the stream is

highly objectionable in the drier part of the year.

Housatonic River.
The Housatonic River in 1915 showed considerable improvement as

compared with previous years, and this improvement has been con-

tinued, with the result that the condition of the river has been et er

in 1916 than for several years. This improvement has been brought



1917.] HOUSE No. 461. 19

about largely by the extension and improvement of the sewage-dis-
posal works of the city of Pittsfield and a reduction in the quantity
of unpurified and partly purified sewage discharged into the river.

Merrimack River.
The condition of the Merrimack River has shown a very decided

improvement over that for many years. This is especially noticeable
below Lawrence, where the quantity of organic matter in the river
water has been less than at any other time within the past twelve
years, and the same material improvement is noted throughout the
remainder of the course of the stream to its mouth. This improve-
ment is doubtless due in part to the high flow of the river in the early
part of the summer and in part to the fact that the character of the
wool-scouring waste has been less objectionable than for several years.
The reduction in the pollution of the river caused by scouring waste
has been due to various causes, chief among which are the treatment
of some of the wastes for the removal of grease and the use of wool
containing less objectionable matter than usual.

Millers River.
Millers River receives considerable pollution at Winchendon, and a

tributary of the river receives the effluent from the sewage-disposal
works at Gardner. The river is also polluted by the sewage of the
towns of Athol and Orange and receives a small amount of sewage
at Millers Falls near its mouth. The condition of the river above
Athol has shown but little change in many years. Below Athol the
evidences of pollution in the past year have not been serious and
differ but little from those of the past few years.

Below Orange the river has shown rather less evidence of sewage
pollution than in the past few years, and the same is true of its con-
dition at Millers Falls. The stream is not as yet a seriously polluted
one.

Nashua River
Reference has already been made to the fact that the city of

Fitchburg has constructed intercepting sewers and sewage-disposal
works by which a large part of the sewage of the city is now removed
from the north branch of the Nashua River and treated for the
removal of objectionable organic matters.

No work has yet been begun toward constructing works for the
removal of the sewage of the city of Leominster from the river, al-
though plans for the disposal of the sewage of the city were approved
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by the Department early in the year. Now that the city of Fitch-burg has practically completed its works for the treatment of itssewage before discharge into the Nashua River, and has effected, in
consequence, a considerable improvement in the condition of that
stream, it is highly important that the city of Leominster shall pro-ceed promptly to do its share in securing the removal of the remainder
of the sew age, which has long been the cause of a serious nuisance
in this stream. In view of the circumstances the Department recom-
mends that authority be given to the city of Leominster at the present
session of the Legislature to borrow the necessary money to construct
its sewage-disposal works.

The condition of the river shows considerable improvement below
the city of Fitchburg in consequence of the completion of the sewage-
disposal works of that city. Farther downstream, however, the sewage
of the growing city of Leominster has a very bad effect upon the
stream, and the river continues to be badly polluted throughout its
length to the junction of the south branch at Lancaster. Throughout
the remaining length of the stream an improvement has been noted
during the past year, though the river is still a badly polluted one.

Neponset River.
The Neponset River shows improvement in its upper waters as

compared with previous years, a condition which is due in part no
doubt to the unusual high flow of rivers in the early part of the
summer. Throughout the Fowl Meadows, between the Canton River
and Hyde Park, the stream shows little improvement as compared
with the previous year, and the same is true of its condition through
Hyde Park and Milton to its entrance to a tidal estuary at Milton
Lower Mills. *

At the tannery of the Winslow Brothers and Smith Company on
Hawes Brook experiments have been carried on relative to the treat-
ment of wastes from these works by the activated sludge process,
but very little has been done toward the construction of works for
the treatment of these wastes.

The Department is informed that a part of a process producing
objectionable wastes at one of the paper mills at East Walpole is to
be removed from this valley before another summer. Another large
paper mill at this point began the construction of filters for the treat-
ment of its mill waste during the past year.

Further action seems likely, also, to be taken by the town of

Stoughton to prevent the pollution of the river by sewage in that
town, and the question of sewerage in other areas is under con-
sideration.
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With the removal of a part of the objectionable wastes from the
valley, if the wastes at the remaining mills shall be given efficient
treatment, methods for effecting which have already been ascertained,
this river can be restored to a satisfactory sanitary condition.

Westfield River.
The Westfield River receives a small amount of pollution from the

sewage of the towns of Russell and Huntington, and its waters are
used as a place of disposal for the sewage of the town of Westfield,
which is discharged directly into the river. The river is also polluted
by sewage farther downstream, in West Springfield and Agawam.
The condition of the river below Westfield during the past year has
not been seriously objectionable and has shown little change recently
as compared with earlier years.

Other Rivers
Of the remaining rivers in the State, the most important are the

Quinebaug, which receives considerable pollution in the large town
of Southbridge, and the Ten Mile River, which drains the city of
Attleboro and the towns of North Attleborough and Plainville.

The condition of the Quinebaug River shows little change from
previous years. It receives a very considerable amount of pollution
in its flow through Southbridge, but its condition has not been objec-
tionable during the past year.

The Ten Mile River also receives considerable pollution, but since
the introduction of sewage-disposal systems in Attleboro and North
Attleborough the condition of the river has shown improvement and
is not seriously objectionable at the present time.

Improvement of the Fowl Meadows on the Neponset River
By the provisions of chapter 655 of the Acts of the year 1911 and

acts in addition thereto the dredging, deepening and improvement of
the Neponset River for the purpose of draining the Fowl Meadows,
formerly a source of malarial fever, was completed in the early part of
1915 so far as authorized by the provisions of those laws.

Under the provisions of the Resolves of the year 1915, chapter 93,
the Commissioner of Health was directed to consider certain further
improvements of the Neponset River and submit a report with
recommendations thereon. This report was presented to the Legisla-
ture of 1916, House Document No. 1780, with recommendations
which included a recommendation for the construction of additional
channels required for the effective drainage of all parts of the Fowl
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Meadows (the estimated cost of which was $55,000), and a recom-
mendation that a sum be provided for surveying the meadows to
ascertain their ownership as a basis for apportioning the portion Of
the cost of the improvement to be assessed on the owners of the lands
benefited.

No action was taken by the Legislature upon the recommendation
for improving the tributary channels in the Fowl Meadows, but pro-
vision was made, by chapter 265 of the General Acts of the year 1916,
for a survey and determination of the areas benefited. This work
was begun late in the summer and about 40 per cent, of it had been
completed at the end of the year.

An additional appropriation was also made, under the provisions of
chapter 146 of the Resolves of the year 1916, to provide for investi-
gations as to the control and height of water in the Neponset River
at the Mattapan Mills dam, which affects the elevation of the water
throughout the greater part of the length of the Fowl Meadows. Ob-
servations relative to carrying out the provisions of this resolve were
also begun in the latter part of the year.

The results of the investigations as to the effect of the dredging
thus far done upon the drainage of the Fowl Meadows indicate that
the improvement thus far made is limited to a comparatively narrow
strip bordering the improved channel of the river. In the very dry
weather of late September, 1916, observations in numerous test wells
throughout the meadows indicated that a little less than one-third
of the total area of the meadows was being drained at that time to

a level of 2 feet or more below the surface of the meadow. Near the
river itself the height of the ground water approximated that of the
stream, the level of the ground water gradually rising as the distance
from the river increased, until, at points ranging from a few hundred
feet to a quarter of a mile from the stream, the ground water level
was found within 2 feet of the surface of the meadows. This probably
represents the limit of satisfactory drainage of these lands for agri-
cultural purposes. Farther back from the river the ground water

approaches in most places very close to the level of the meadows,

while in very wet weather their surfaces are covered with water.

An examination made at the end of November shows a considerable
rise in the level of the ground water, and at that time the area

drained to a level of 2 feet or more below the surface of the meadows
was less than a quarter of the whole. The period in which these

measurements were made was one of very limited rainfall, and the

results of these observations appear to show that the work thus far

done while draining effectively much of the surface of the meadows
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under ordinary conditions, has not materially improved the drainage
of a large part of them. In places near the main river considerable
work has already been done by the owners of the land in opening old
ditches and constructing new ones for the effective drainage of the
meadows, and in view of these circumstances it appears to the Depart-
ment desirable to renew the recommendation of last year that the
main tributaries of the river be deepened in order to secure the full
advantages to be obtained from this improvement.

Reclamation of Wet Lands.
Under the provisions of chapter 761 of the Acts of the year 1913

the State Board of Agriculture and the State Board of Health, acting
as a joint board, were authorized to purchase or take by right of
eminent domain any tracts of wet lands for the purpose of drainage,
and this act was supplemented by the provisions of chapter 596 of the
Acts of the year 1914, giving the Joint Board further power in this
matter. The aggregate sum of $25,000 was appropriated by these
two acts for the purposes indicated.

Acting under these statutes the Joint Board of Agriculture and
Health began investigating with reference to carrying out the pro-
visions of these acts, but, owing to the limitations contained therein,
considerable difficulty was found in securing a proper site for the
purpose, and by the provisions of chapter 127 of the Special Acts of
the year 1915 the appropriations provided for the purpose were made
available for the employment of the unemployed in connection with
the forestry work of the State, and no money now remains available
for carrying out the provisions of these acts.

The swamp lands in Massachusetts cover a very large area in the
aggregate and many such areas include upwards of 1,000 acres. The
condition of many of the swamps is objectionable and undoubtedly
detrimental to the public health and comfort, and their effective
drainage is in many' cases very desirable for the protection of the
public health alone. In the improvement of these areas provision
might be made to advantage for the employment of needy persons
at times of industrial depression, especially in clearing and improving
such lands after drainage.

The limited investigations made with reference to carrying out the
above-mentioned statutes indicate that many of the areas of wet
lands of the State contain soil of such character that these areas
might be made extremely fertile by proper drainage. Such work is
now being carried out in many States, but, in the opinion of the
Department, it is advisable, before undertaking this work in Massa-
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chusetts, that a thorough investigation of the subject be made to
determine the necessity and probable advantages to be obtained from
such improvements. In order to secure this information a general
survey of these lands should first be made to determine the areas
that can be most advantageously drained with reference to the im-
provement of the public health, and to ascertain the probable value
of such areas, after draining, for agricultural purposes and the probable
extent and cost of the necessary drainage works. It is advisable also
that the great areas of salt marshes that border the sea coasts and
tidal estuaries should be included in the investigations, since these
areas are to a large extent a source of objection from insect life in the
warmer season of the year, and they also can, no doubt, be made
sufficiently valuable for agricultural uses to warrant their effective
drainage.

These investigations would require considerable time, and, in the
opinion of the Department, an appropriation of §15,000 would make
it practicable to determine definitely the areas of wet lands which
require improvement and can be improved to the best advantage,
and the best methods and plans of doing the work.

Pollution of the Blackstone River.
The condition of the Blackstone River has been the subject of

careful investigation during the past year in connection with an act
passed by the Legislature earlier in the year which authorized the
connection of the Worcester State Hospital sewerage system with
that of the city of Worcester, subject to acceptance by the city of
Worcester and to the following special conditions;

. provided, however, that no such connection between the said hospital and
the Worcester system of sewerage shall be made unless the state department of
health, after making a thorough investigation of the sewerage conditions of the

Blackstone river and the conditions surrounding the present method of disposal
of the sewage of the said hospital, shall certify to the auditor of the common-
wealth that it is desirable from the point of view of the public health that the
Worcester state hospital shall be connected with the sewerage system of the city

of Worcester.

This act, chapter 363 of the Special Acts of the year 1916, was

accepted by the city of Worcester on June 19, 1916, and subsequently
the State Department of Health was requested to investigate the

condition of the Blackstone River and the conditions surrounding the

present method of the disposal of sewage of the Worcester State Hos-
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pital for the purpose of taking action under the provisions of the
above-mentioned act.

A thorough investigation was accordingly made by the Department
do determine the sources of pollution of the Blackstone River and its
general condition as compared with previous years. The conditions
affecting the disposal of the sewage of the Worcester State Hospital
were also carefully considered by the Department, and it was found
that a nuisance now exists and has been maintained for several years
on the grounds of the hospital in the immediate neighborhood of a
large population bordering Lake Quinsigamond. This condition was
brought about by the fact that, until the present year, no money
has been provided for the proper disposal of this sewage.

It appeared to the Department very important to secure the
abolition of this nuisance at the earliest practicable time, but it did
not appear desirable that the great nuisance already existing in the
Blackstone valley should be increased permanently by the addition
of the hospital sewage to that of the city of Worcester. Furthermore,
it is obvious that the city of Worcester must very soon provide a
much more efficient system of sewage disposal than that now in use,
and, anticipating this necessity, the department of the city govern-
ment having charge of sewerage has already made a series of thorough
experiments with reference to the best practicable methods of improv-
ing its system of sewage disposal. The results of these experiments
are presented in the report of the sewer department of the city of
Worcester, the more important conclusions being as follows:

From the results of operation of this experimental plant it appears to be
perfectly feasible to treat Worcester sewage by means of Imhoff tanks and
sprinkler filters. Results of experimental treatment of chemical effluent indi-
cated that the advantages gained by chemical precipitation as a preliminary
treatment were not commensurate with the cost. The Imhoff tank was quite
as efficient in sludge-digestion as experimental septic tanks have been and much
more efficient so far as the sedimentation of the sewage is concerned. It was
operated without the production of the offensive odors characteristic of the
septic tank and the sludge itself was disposed of without creating a nuisance.
The effluent from the Imhoff tank was normally as fresh in appearance and odor
as the sewage flowing into the tank.

More than twenty times as much sewage per unit of area was treated by the
sprinkler filters as could be treated by intermittent sand filtration and more
than ten times as much per cubic yard of filter. Four times as much sewage waf
treated by these experimental filters as could be treated satisfactorily by experi-
mental contact beds. In order to obtain equal nitrification with contact beds
at least three contacts would be required.

Judging from this experimental plant, the cost of operation of Imhoff tank
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and sprinkler filters per million gallons of sewage treated would be very muckless than the cost of operation of chemical precipitation or sand filtration ascarried on at Worcester.
It is believed that the results of operation of this experiment plant given inthis report will furnish the basic data necessary for the design of Imhoff tanksand sprinkler filters for the treatment of Worcester sewage.

The following statement relative to the necessity for enlarging the
Worcester purification works is taken from the report of the sewer
department of the city of Worcester for the year 1915:

Worcester is a rapidly growing city and although the records for the year
show an improvement in the condition of the Blackstone River, due to the work
of the new outfall sewer, it is evident that the purification plant must soon be
enlarged. This enlargement, for well-established reasons, must be along new-
lines. The present plant need not be entirely abandoned, but can be utilized
at certain periods to good advantage.

Our experimental work has shown thatWorcester sewage after settling out the
solids in an Imhoff tank can be successfully treated on sprinkler filters at the
rate of 2,000,000 gallons' per acre per day. It is our experience, confirmed by
that of other cities, that this process can be employed without causing offensive
odors. Moreover, with this method, the reduction in the annual maintenance
cost alone would nearly pay the interest charges on the new plant. Anticipating
its needs, the department several years ago acquired the necessary land. It is
situated just over the Millbury line and is well adapted for the purpose, being
remote from dwellings and covered with a heavy growth of trees.

In view of the fact that the city has already recognized that its
purification works must be enlarged and that the experiments already
made show that in effecting this enlargement the cost of maintenance
would be so reduced as to nearly pay the interest charges on the
increased plant, and in view of the serious nuisance now existing at
Lakeview and the further powders of this Department under the pro-
visions of chapter 433 of the Acts of the year 1909, the Department
at its meeting on Aug. 31, 1916, voted to certify to the Auditor of the
Commonwealth that it was desirable, from the point of view of the
public health, that the State Hospital should be connected with the
sewerage system of the city of Worcester.

The Department subsequently notified the city of Worcester of a
hearing or conference relative to the construction of additional works
for the purification of the sewage of the city, and at this conference
the question of the construction of these works was considered. It
appears that the city of Worcester desires to investigate the applica-
bility of the so-called activated sludge process for sewage purification
to the problem of sewage treatment at Worcester before proceeding
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with the construction of the works designed on the basis of its recent
experiments. It appears to the Department that these experiments
need not take any very considerable time, and that, if they were
begun promptly at the time the matter was first taken up with the
authorities of the city of Worcester early in November last, the experi-
ments could be completed within a year. The so-called activated
sludge process of sewage purification has not yet passed the experi-
mental stage and has not been applied to actual practice on a large
scale. In the tests thus far made, it appears to be as efficient, possibly
somewhat more efficient, than the Imhoff tank and trickling filter,

'so far as eliminating organic matters from the sewage is concerned;
but it is evident that the cost of the operation of such works will be
large, unless power can be obtained at extremely small rates, and no
information is available as yet as to the cost of maintenance and re-
newal of plant. Considering what is already known of the activated
sludge process, it does not seem likely that any long period will be
required to determine definitely the applicability of this process to the
problem of sewage disposal of the city of Worcester, assuming that
the city proceeds with the experiments without unnecessary delay.

At the hearing referred to and in subsequent communications the
authorities of the city of Worcester assured the Department that the
city would proceed with the experiments and would secure from
the Legislature authority to borrow sufficient money to construct the
works necessary for the effective treatment of the sewage of the city.
Under the circumstances, the Department has postponed further
action in this matter, pending the carrying out of these assurances,
and recommends that authority be given the city of Worcester at the
present session of the Legislature to borrow the necessary money to
carry out this work.

Results of the Examination of the Blackstone River.
Briefly stated, the examination of the Blackstone River in 1916

revealed practically the same conditions as were found in the course
of the examination in 1913, the results of which were published in the
annual report for that year. Along the upper waters of the Black-
stone River in Leicester and Worcester there are numerous mills
which discharge into the stream considerable quantities of wash water
from their various processes, the effect of which is to impart to the
stream a noticeable color and to increase materially the quantity of
organic matter in the water. These organic matters are largely of a

carbonaceous origin, and, while affecting unfavorably the appearance
of the river at times of low flow, were not at the time of the recent
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examination causing a nuisance or producing conditions injurious tothe public health. It is probable that the objectionable portions ofthe wastes which cause the pollution of the river in this region couldbe removed at the factories at a comparatively small cost, as theDepartment has already advised.
Farther downstream the river receives additional pollution fromscattered mills, but at the point where it enters the city of Worcester

its condition is not objectionable from a sanitary point of view.
The most serious pollution of the river is that which is caused bythe discharge of sewage and effluent from the treatment works of the

city of Worcester. The quantity of sewage treated at the disposal
works of the city of Worcester in each year since their construction
is shown in the following table:

Quantity treated in Million Gallons.

Year' TotaL peTS!y. Year. Total.

1890 391 1.071 1903 5,676 15.552
1891 1,393 3.830 1904 4,022 12.629
1892 842 2.301 1905 4,319 11.834
1893, ....

1,795 4.918 1906 5,357 14.677
1894 4,562 12.499 1907 5,679 15.559
1895 5,730 15.699 190 S 5,615 15.342
1896 5,840 15.957 1909, .... 5,265 14.425
1897 6,205 17.000 1910 5,317 14.567
1898 6,460 17.698 1911 5,421 14.852
1899,

....
6,241 17.097 1912 5,807 15.870

1900 j 4,781 13.100 1913, .... 6,610 18.110
1901 I 3,565 9.768 1914 6,638 18.186
1902, . . . .1 4,842 13.267 1915 5,994 16.422

The quantity of sewage treated at the works in the years 1900-12,
inclusive, was considerably less than in the four years immediately
preceding 1900. While this decrease was due in large measure to the
extension of the separate system of sewers, it was also doubtless
to a considerable extent to a deficiency in the rainfall in those years
and a consequent decrease in the quantity of storm water discharged
into the system from the many miles of combined sewers still in use.
The total length of sewers in the city of Worcester and the extent
of the separate and combined systems are shown in the following
table:
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f

Length of Seivers in Miles

cj , Separate,
YriTl 0 x ~ ,

Separate storm CombinedYEAR ‘ Separate. Combined. and Wateronly, and StormCombined. *

Water.

1885, -
- -

- 60.94
1886, - j -

- - 55.41
1887, -

-
- - 62.89

1888, -
- - - 68.02

1889, - - - - 71.39
1890, - - - - 76.59

1891 -
-

- - 80.94
1892, - - - - 85.44
1893, -

-
- - 90.04

1894 - -
- - 95.42

1895 -
-

-
- 99.29

1896, - -
- - 102.69

1897 - - -

- 112.01

1898 - - - - 121.97

1899 - - - - 134.14
1900, - - - - 151.09

1901 - -

-
- 158.47

1902, .
....

-

- -
- 162.75

1903, 69.01 61.64 130.65 38.66 169.31
1904 70.85 61.91 132.76 40.21 172.97
1905, 72.95 62.25 135.20 41.61 176.81

1906, 73.89 62.95 136.84 42,72 179.56
1907, 75.91 63.47 139.38 43.66 183.04
1908, 79.18 64.09 143.27 44.45 187.72

1909, ; . j 81.82 64.78. 146.60 45,65 192.25
1910, : 85.06 64.99 150.05 48.60 198.65
1911, . . ... | 88.38 65.78 154.16 51.16 205.32
1912 j 93.32 66.05 159.37 53.72 213.09
1913 99.44 68.68 168.12 54.03 222.20
1914, 103,39 69.03 172.42 56.11 228.53
1915, I 106.13 69.32 175.45 59.18 234.63

The quantity of sewage treated in 1913 and 1914 was greater than
in any other year since the works were constructed, averaging slightly
over 18,000,000 gallons per day in each of those years. In 1915 the
quantity treated was about 10 per cent, less than in the preceding
year, and, while greater than the amount treated in any year since
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examination causing a nuisance or producing conditions injurious to
the public health. It is probable that the objectionable portions of
the wastes which cause the pollution of the river in this region could
be removed at the factories at a comparatively small cost, as the
Department has already advised.

Farther downstream the river receives additional pollution from
scattered mills, but at the point where it enters the city of Worcester
its condition is not objectionable from a sanitary point of view.

The most serious pollution of the river is that which is caused by
the discharge of sewage and effluent from the treatment works of the
city of Worcester. The quantity of sewage treated at the disposal
works of the city of Worcester in each year since their construction
is shown in the following table:

Quantity treated in Million Gallons.

Year. Total. Year. Total.

1890 391 1.071 1903, ....
6,676 15.552

1891 1,393 3.830 1904 4,622 12,629

1892 842 2.301 1905 4,319 11.834

1893 1,795 4.91 S 1906 5,357 14.877

1894 4,562 12.499 1907 5,679 15.559

1895 5,730 15.699 1908,
....

5,615 15.342

1896 5,840 15.957 1909 5,265 14.425

1897 6,205 17.000 1910 5,317 14.567

1898 6,460 17.698 1911, .... 5,421 14.852

1899 6,241 17.097 1912 5,807 15.870

1900 4,781 13.100 1913 6,610 18.110

1901 3,566 9.768 1914, ....
6,638 18.186

1902, . . . . 4,842 13,267 1915 5,994 16.422

The quantity of sewage treated at the works in the years 1900-12,
inclusive, was considerably less than in the four years immediately
preceding 1900. While this decrease wr as due in large measure to the
extension of the separate system of sewers, it was also doubtless duel
to a considerable extent to a deficiency in the rainfall in those years
and a consequent decrease in the quantity of storm water discharged
into the system from the many miles of combined sewers still in use.
The total length of sewers in the city of Worcester and the extent
of the separate and combined systems are shown in the following
table:
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Length of Sewers in Miles—£?— ■' ■ -

Separate,Separate Storm Combined
Year. Separate. Combined. and Wateronly, and StormCombined. Water.

1885 -

"
-

“ 50 94

1886, -
-

“

“ 56 41

1887,
“ 6289

1888 -

“
“

“ 68 02

,1889 - “
“

“ 71 39

lB9O - -

-
’ 7659

1891 - - “
- 80,94

1892 “
- " 85,44

1893, - “ ~
- 90,04

1894 -

-
-

- 95,42

1895 -
- “

- 99,29

1896 -
-

-
- 102 69

1897 -

-
“

" 112,01

1898 -

-
~

“ 121,97

1899 “
- “

" 134.14

1900 I -
- 151,09

1901 | -
~

- 158,47

1902, . - “
" 162,75

1903 I 69.01 61.64 130.65 38.66 189.31

1904, 70.85 61.91 132.76 40.21 172.97

1905, . . J
.

72.95 62.25 135.20 41.61 176.81

1906, 73.89 62.95 136.84 42,72 179.56

1907, . 75.91 63.47 139.38 43,66 183.04

1908, 79.18 64.09 143.27 44.45 187.72

1909, . : . j 81.82 64.78 146.60 45.65 192.25

1910, : 85.08 64.99 ] 150.05 48.60 198.65

1911, . . . 88.38 65.78 t 154.16 51.16 205.32

1912 93,32 66.05 159,37 53.72 213.09

1913 99.44 68.68 i 168,12 54.08 222.20

1914, 103.39 69.03 j 172.42 56.11 228.53

t 1915, 1 106.13 69,32 175.45 59.18 231.63

The quantity of sewage treated in 1913 and 1914 was greater than
in any other year since the works were constructed, averaging slightly
over 18,000,000 gallons per day in each of those years. In 1915 the
quantity treated was about 10 per cent, less than in the preceding
year, and, while greater than the amount treated in any year since
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1900, with the exception of the years 1913 and 1914, was less than the
amount treated in the three years previous to 1900. The decrease in
the amount treated in 1915 is accounted for in part at least by the
small quantity treated at the works during one month when work
was being completed upon a new outfall sewer; but for this, the total
quantity of sewage treated in the year 1915 would have been as great
as, if not greater than, that treated in the two previous years. The
great increase in the quantity of sewage treated at the works during
the past three years is due to the construction of the new outfall
sewer, which delivers a greater flow to the disposal works at times of
storm than could be delivered through the old outfall sewer.

The sewage of the city of Worcester is unusually strong and con-
tains a large amount of waste from iron works, where large quantities
of acid are used, and the sewage consequently contains a varying
amount of sulphate of iron, and at times free acid. Large quantities
of waste from wool scouring, dyeing, tanning, and other manufac-
turing processes, are also discharged into the sewers, and the charac-
ter of the sewage is also greatly influenced by the amount of storm
water with which it is mingled.

After passing through grit chambers at the disposal works, a part
of the sewage, usually the heavier sewage, is discharged through
settling tanks to the sand filter beds, while the remaining portion,
after being mixed with chemicals, flows to the precipitation tanks
and is discharged thence to the river. The chemical used in the pre-
cipitation tanks is lime, which is added to the sewage in the form of
milk of lime, the quantity added being determined largely by the
quantity of sulphate of iron present in the sewage when it arrives at
the disposal works. About 1,000 pounds of lime per 1,000,000 gallons
were used in the year 1915. The total quantity of sewage treated in
the different years by chemical precipitation and by intermittent
filtration is shown in the following table:

Quantity treated.

CHEMICAL PRECIPITATION. INTERMITTENT FILTRATION.

Per Cent ' f Million Per Cent'(Million r rp t i (Million _r 'T>o+ aiGallons). of r °taL Gallons). 'ot 10taL

1905 3,689 85.4 697 13.8
1906 4,256 79.4 1,093 20.4
1907, 4,651 80.1 1,106 19.5
1908 4,114 73,3 1,472 26,2
1909 3.686 70,0 1,658 29.6
1910 3,580 67.3 1,722 32.4
1911, 3,610 66.6 1,792 33.0
1912 4,201 . 72.4 1,560 26.8
1913, 6,170 78,2 1,408 21.3
1914 4,947 74,5 I 1,891 25,0
1915, ! 4,367 72.8 1,627 27.2
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It will be seen from this table that the quantity of sewage treated
by chemical px-ecipitation in 1905 was 85.4 per cent, of the total
quantity received at the works, while in 1915 it had decreased to
72.8 per cent., owing to the increase in the amount treated upon
the sand filters.

Analyses of the sewage and effluent are made regularly by the
chemist at the disposal works, and from the printed results of these
analyses the following table has been prepared showing the purification
effected by the various processes employed;

Purification effected by Chemical Precipitation and Filtration (All Methods)

Free Ammonia. T°tal^lbum!*o 1d Oxygen consume O

Year

ds W Ph |<jj | j
1901, . . . 1.786 j 1.454 j 18.59 | .633 j .234 62.98 8.83 3.45 60.94 9.43
1902, . . . 2.059 | 1.763; 14.37 i .810: .383 52,74 11.02 4.10 62.81 Jj 12.54
1903, . . . 1.769 1.467 17.07 j .832 j .372 65.31 9.39 4.07 56.65 jj 15.55
1904, . . . 1.955 1.598 18.27 | .840 j .346 58.80 10.05 4.49 55.34 j 12.63
1905, . . . 2.035 1.824 10.40 j ,926 J .358 61.60 11.96 5.00 58.20 ( 11.79
1906, . , . 2.026 1.822 j 10.10 } .917 j .374 59.20 12.63 4.98 60.60 j 14.65
1907, , . . 2.042 1.738 14.90 ' .856 j .390 54.40 I 11.91 4.76 60.00 || 15.60
1908, . . . 2.217 1.783 19.60 j .860 j .384 55.30 11.77 4.70 60.10 | 15.26
1909, . . . 2.406 1.976 17.90 | .825 | .360 56.40 12.74 4.88 61.70 j 14.37
1910, . . . 2.473 1.974 20.20 j . 861 j .358 58.40 13.52 5.25 61.20 [ 14.53
1911, . . . 2.555 2.179 14.70 1 .929 | .390 58.00 16.47 6.33 61.50 j 14.80
1912, . . , 2.299 1.972 14.20 j| .873} .369 57.70 | 14.20 5.64 60.30 j| 15.74
1913, . . . 2.123 1.733 j 18.40 j .721 j .368 49.00 13.66 5.57 '59.30 jj 18.02
1914, . . . 2.010 1.550 [ 22.70 j .760 .335 55.90 12.78 5.33 58.30 [ 18.18
1915, • • • 1-940 1.490 | 23.20 j .725 . 298 58.90 14.05 4.72 66.40 I 16.42

The only other sewerage system of considerable size within the
watershed of the Blackstone River in Massachusetts, aside from that
of the city of Worcester, is that at W7hitinsville in the town of North-
bridge, where the sewage of about 6,000 people is treated by inter-
mittent filtration and the effluent discharged into one of the tribu-
taries of the Blackstone River not far from the main stream. The
purification of the sewage is satisfactory at the present time, and the
effect of the discharge of the effluent into the stream is unobjec-
tionable.
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While the only systems of public sewers within that portion of the
watershed of the Blackstone River lying above the Rhode Island line
are those in Worcester and Northbridge, there are small sewers and
also storm water drains, which in some cases receive small quantities
of sewage, serving small populations in Millbury, Grafton, Uxbridge,
Millville and Blackstone, which discharge directly into the Black-
stone River or its tributaries. The aggregate population connected
with these sewers at the present time, as nearly as can be ascertained,
is about 850. A considerable quantity of sewage is also discharged
directly into the river and its tributaries from numerous factories and
mills located at widely scattered points throughout the valley. The
aggregate quantity of sewage discharged into the river in this way is
probably equivalent to that from a permanent population of about
5,600.

Finally, the river receives much pollution from manufacturing
wastes discharged into the river at numerous points throughout its
course belqw Worcester. In the course of the investigation somewhat
over 100 mills in the valley of the river and its tributaries were exam-
ined and pollution was found to be entering the river from 72 of
these works, the pollution ranging from a very slight amount of weak
acid or bleach liquor, which have little effect upon the stream, to the
more serious pollutions caused by woolen and paper mills, especially
by wool scouring, of which a considerable amount is done at several
points in the valley. The details relating to the pollution of the
stream are presented in a table appended hereto. The aggregate
amount of organic matter contained in all the pollution from the
mills is much less than that contained in the effluent from the sewage-
disposal system of the city of Worcester. Nevertheless, the more
serious of these pollutions should be discontinued, especially those
resulting from wool scouring, which contain a quantity of organic
matter which greatly exceeds that found in ordinary sewage.

Condition of the River.
The condition of the Blackstone River has been observed at several

points for many years by means of chemical analyses of samples
collected monthly in the period from June to November of each year,
and the results of these tests covering the period from 1908 to 1916
are given in the following tables:
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Below Cherry Valley.

[Parts in 100,000.]

Residue Ammonia NitrogenEvapo
ASMINOID,

Year

o
£ £OJ

1908, 20, 1531 .0624 .0508 .0116 5.76 .0020 .0007 .90

35 13.93 I 3.34 .0681 .0470 .0334 .0136 3.70 .0125 .0003 .80
32 ) 16.42 | 3.92 .0633 .0489 .0387 .0102 4.02 .0146 .0002 .86

1909,

1910,
1911, 21.02 | 4.40 .1277 .0' 0559 .0167 5.70 .0080 .0005 1.15
1912, 44.10 11.04 .2514 .2884 1023 .1861 10.70 .0002 .0004 3.08
1913, . . - 32.32 I 6.52 .2591 .1628 1122 .0506 8.18 .0015 .0004 2.06

1914, . . - 44.73 | 7.27 .3430 .1856 1379 .0477 12.83 .0000 .0001 2.12
1915, . . - 19.23 j 5.15 .0985 .1142 0785 .0357 ! 3.08 - - 1.88

1916, 14.181 5.27 .0209 .0809 ,0644 .0265 | 1.25 - - 1.50

Above Worcester Seivage-d, nosal Work

1908, , . .16 23.67 5.55 . 0990 . 0291 0153 .0138 3.23 ,0134 .0014 I .83 3.327
1909- ■ - “2.97 18.55 .1860 .0381 .0239 .0142 4.80 .0033 .0010 2.09 8.440

IMO, • • .15 50,92 18.97 .1933 .0545 .0309 .0236 j 4.07 .0023 .0009 2.19 11.850
1911, 11 44.64 15.70 .1920 .0449 .0212 .0237 4.03 .0170 .0009 | 2.05 8.167
1912, 10 40.05 10.91 .2047 .0352 0225 .0127 3.58 .0027 ,0011 1.69 6.667
1913, 10 35.17 10.34 .2767 .0491 ,0285 .0206 3.18 .0003 .0008 \ 1.31 4.933
1914, 11 35.03 8.23 .2993 .0771 .0510 .0261 3.85 .0012 .0018 1.41 3.817
1915, 13 39.00 11.68 .2383 .0650 .0392 .0258 j 2.96 - - 1.50 7.233

29.10 8.20 .2483 .0549 .0354 .0195 2.08 -
- 1.38 3.395

1916,

Below Er f Chemically Treated Sewage

1908, 30 38.80 7.63 .9407 .1490 .0781 .0709 5.34 .0040 .0033 1.31 |4.017

W09' ' ■ - 63 - 79 12- 12 1.0567 ,1282 .0792 .0490 6.92 .0067 .0075 1.72 6.333
19,°' ' ■ - 52 - 15 12-52 1,0090 .1654 .0817 .0837 5.68 .0015 .0034 2.17 5.683
IMI, ' ' - 21 63 - 25 13- 15 •9907 .1608 .0651 .0957 6.54 .0152 .0072 2.26 6.067
IW2 ' ■ ■ ' 23 48 - 90 10- 08 1-1700 .1673 . 0904 . 0769 j 6.12 .0137 .0096 2.40 4,017
1913' ■ • - 28 40 - 68 10-46 .9320 .1286 .0719 .0567 I 4.49 .0158 .0084 | 1.79 2.960
1914' ■ ■ - 25 43 46 908 .8577 .1114 .0770 .0344 4.87 .0038 .0091 ' 1.43 2.717
1M5’ ' ■ - 13 39 - 45 »-77 -6370 .1032 . 0575 . 0457 3,58 -

-| 1,65 4.125
‘ * “ 49.21 9.00 ,6684 .1031 .0607 .0424 3.69 -

-

j 1.50 4.625
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Below Sewage-disposal Works
[Parts in 100,000.]

Residue Ammonia Nitrogenon Evapo-
ration. osA!ALBUMINOID.

coYear. co
6

° 5
&o cc03 OOQ I S

£ £CO

1908, . . .46 37.70 6.82 1.1317 .1362 .0919 .0443 6.80 .0078 .0040 1.28 1.383
1909. . . - 48.82 9.29 1.2200 .1072 .0777 .0295 8.20 .0140 .0069 1.49 3.533

52.38 11.13 1.3033 .1265 .0892 .0373 8.07 .0108 .0046 1.85 3.8671910,

1911, . . .20 | 48.98 7.93 | 1.2633 .1150 .0709 .0441 8.88 .0255 .0123 1.74 2.550
1912, . . .32 52.23 7.77 1.7895 .1223 .0777 .0446 8.14 .0118 .0098 1.82 3.317
1913, . . .27 45.67 9.64 j 1.1267 .1228 .0788 .0440 6.41 .0195 .0078 1.61 2.242

.47 54.78 10.08 l 1.4967 .1970 1418 . 0552 8.52 . 0215 . 0248 1.99 . 8831914,

1915, .31 45.83 6.93 .9133 .1193 0680 .0513 5.65 1.14 1.958

44.36 8.57 .9035 .1431 0798 .0633 5.57 I - - 1.68 1.1301916,

At Millhury

,0980 . 0662 9.31 .0040 . 0016 1.64 . 94640.63 6.34 1.3424 .16421908,

44.57 8.05 1.3500 .0957 .0740 .0217 8.59 .0026 .0066 1.27 1.0561909,

23 46.98 9.93 1.2177 .1037 .0009 .0428 8.16 .0027 .0030 1.36 1.817
61 46.70 8.72 1.2283 .0990 .0602 .0388 7.82 .0077 .0016 1.24 .990

1910,

1911,

42.25 7.77 1.4633 .1632 .0880 .0752 7.21 .0006 .0025 2.23 1.3971912,
- 60.32 11,85 1.0610 .2085 .0852 .1233 6.07 .0155 .0151 3.53 2.6681913,

45.02 7.42 1.4017 .1717 .0920 .0797 7.67 .0002 .0000 1.78 .7221914,

39 64.72 14.55 .9280 .2562 .0758 .1804 5,38 -
- 3.54 5.7501915,

0663 . 0719 4.18 - - 1.88 5.93343.48 8.54 .8552 .13821916,

At Uxbridne

0196 .0057 3.05 .0408 .0071 .3202531908, . . .31 16.33 4.07 .2387 .0253
0216 .0057 3.64 .0325 .0066 .3618.31 4.35 .3473 .02731909,

0302 .0054 4.62 .0498 .0043 .41 .09026 22.53 4.69 .4963 .03561910,

0225 . 0068 4.15 . 0558 . 0173 .44 . 07426 23.10 3.85 .3717 .02931911,

0288 .0057 4.06 .0497 .0137 .45 .09321 21.91 3.06 .4897 .03451912,

0281 .0074 3.34 . 0382 . 0107 .49 . 0961913, . . .29 19.48 3.70 .3880 .0355
0284 .0071 4.55 I .0482 . 0154 .45 . 0661914, . . .25 23.72 2.84 .5285 .0355
0302 .0079 3.10 ! -

- .47 .1111915, . . .30 19.63 2.75 .3068 .0381
.49 .1401910, .

. -32 20.42 4.72 , 3766 . 0376 . 0293 . 0083 j 2.74
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At Millville.
[Parts in 100,000.)

Residue . Ammonia. Nitkogen
ON Evapo- £

RATION. ALBUMINOID. I g
. CD

Year - .2 -a ’g g
if <a i ® 00 mc*s > c ~ o § c

u -g
° M . d'o ® rt.ts 8) .

O « m >—i a; w co i O (■< >-i
•—* ■*-' w 2 if co eolrs -u gOOQ ° X 3 tr* X OOHv-5

1908, . . .33 9.85 2.53 .1295 . 0232 . 0185 . 0047 1.78 . 0258 . 0024 .34
1909, . . .24 11.87 3.17 .1595 .0267 .0220 .0047 2.27 .0225 .0019 .38
1910, . . .30 13.94 3.32 .2350 .0277 .0234 .0043 | 3.01 .0290 .0013 .37 .087
1911, . . .33 14.35 2.79 .1787 .0268 .0222 .0046 2.94 .0355 .0051 .43 .054
1912, . . .29 15.20 2.18 .2433 .0283 .0249 .0034 2.91 .0421 .0064 .43 .074
1913, . . .37 12.92 2.38 .1631 .0281 .0237 .0044 2.44 .0345 .0063 .42 .065
1914, . . .28 14.33 2.78 .2245 .0304 .0243 .0061 2.78 .0233 .0065 .40 .081
1915, . . .42 13.55 2.02 .1379 .0361 .0267 .0094 2.12 - - .48 .087
1916, . . .38 13.31 2.78 .2284 .0266 .0199 .0067 I 1.86 - - .48 .091

The results of these tests show that above Worcester the condition
of the river is not very different from its condition in the last few
years. The results of analyses of the river water above the sewage-
disposal works show that the quantity of iron in the stream in recent
years has become many times greater than the amount formerly
present, and, owing to chemical changes produced by the mingling
of the effluent from the Worcester sewage-disposal works with the
river water, iron is precipitated, this precipitation being accompanied
by that of other soluble organic matters in the sewage, and these
conditions aid in producing a deposit along the bed and banks of the
river which is unsightly and becomes extremely offensive on standing.
The bed and banks of the river as far down as the State line are
covered with a reddish brown deposit, and the mill ponds contain large
accumulations of it, which, when undergoing putrefaction, give off
very offensive odors. The water of the river has a very objectionable
appearance throughout its entire course from the sewage-disposal
works of the city of Worcester to the State line. While there are
many places along the river below Worcester at which polluting
matters are discharged directly into the stream, chiefly from factories
and mills, it is probable that the amount and character of such matters
have not changed materially during the period covered by the series
of analyses given above. The analyses show that the condition of the
river improved for a time after the construction of the sewage-disposal
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works, but that it has deteriorated in recent years and at Uxbridge
and Blackstone is becoming more seriously polluted than at earlier
times. There is no doubt that the present objectionable conditions
will grow constantly worse until the sewage of the city of Worcester
is given more efficient treatment than is the case at the present time;
and since the construction of additional works will require consider-
able time, they should be undertaken with as little delay as possible
in order that they may be operated in time to avoid the further long
continuance of the intolerable conditions which now exist throughout
a large part of the Blackstone River Valley.



1917.] HOUSE —No. 461. 37

y-> i /
I BLACKSTONE RIVER

V l-vc ,
. . V ' ; BETWEEN

fsA AIWORCESTER AND theMASS. -R./L/NE
!

1 <' r 1 SCALE ,-zTctt

/ j'
\ / r v. 4, u ?

- "7,-v • Errr-.: \ h ™*> /

'7 «•

” j'! \

*

°

*-, i
N

r -- ° J

/
{,

+ ' I
\ /

/ v.t#€ % u

I

/\/ ‘•.y
j/

Mn„
• SAMPLING STATION'S v i



00

TReferenci
Number

1 Leicester
Leicester

3 Leicest

4 Leicest

Leicest

6 Worcest

Worcester

8 Worcester
Worcest

9 Wor

17 Wor

50 Wor

81 Wor

18 Worcest

19 Worcester

JO W

!1 Worcest

Worcester

3 Worcester

Pollution of the Blackstone River.

Trade Waste Liquors Dis AL OF
Number
of Em-
ployees.Gallons per

Day. Trade WastesKind Sewage

3
m >

85 H
»

»

Kettle Brook,
Kettle Brook,

Cloth scour and rim Brook,91,000

Cloth scour and rin Brook,
Brook,

66,000

None.
100Kettle Broo!Cloth scour and rir Brook,and Ie 14,500nm

after bleach
Kettle Brook,Cloth scour, rinse and Brook, 115 3dyes 45,500

175 nKettle Brook,Cloth scour, rinse and 78,900 Sewer,dye

Cloth scour, rinse and dyes, 37,000 Kettle Brook, . . Cesspool, 50

4°
100 O

Cloth scour, rinse and dyes, . 8,000 Kettle Brook, . . Cesspool,

None, None. - Cesspool,

None. - Cesspool, 60 rji

ISO
45 H

Slight amount of oil,
...

- Tatnuck Brook, . Sewer,

Cloth scour, rinse and dyes, 36,650 Tatnuck Brook, . . . Privy,

12
35 §

Rinse water and acid, . . Small amount. Tatnuck Brook, . . . Cesspool,

Slight amount of oil, . - Tatnuck Brook, . Sewer,

36Middle River,Right Sewer,Condenser water and
amount of oil

625Sewer,Pickling liquor and rins'
None, . . . .

Large amount

250-600None, Sewer,

800Middle River,Slight amount of oil

Bleach liquors,

Sewer,

175Bleach liquor to river,30.400



co
H-*24 1 Worcester,

82 Worcester,

83 Worcester,

118Sewer,NoneNone

None 7Noni Sewer,

140Cloth scour, rinse and dyes,

Wool scouring liquor and dyes,

Wool scouring liquor,

Sewer,Sewer,25 Worcester,

26 Worcester,
4fr

700Sewer,Sewer,

300Sewer,Sew84 Worceste

Bleach and dye liquors.

None, .

37Sewer,Sewer,Worcestei
Sewer,None, 100Worcester

Small amount. Sewer and riverOil, acid and soap,

None, .

200

800 q
Sewer,29 Worcester,

None. Sewer,85 Worcester,

86 Worcester,
87 Worcester,

200,000 Mill Brook,Wash wate: Sewer,

None, Nom Sewer,

Non' None, Sewer,88 Worcester,

Nom None,89 Worcester, Sewer,

None NoneWorceste; Sewer,

Sewer,Large amount. Mill Brook,Soap, oil, acid, etc
None, .

91 Worceste
None,Worcester Sewer,

Sewer and brook,Acids and rinse water,31 Worcester, Sewer,

Sewer and privy,93 Worcester None, None.

46,000 Mill Brook, Sewer,94 Worcester Ammonia, tar, etc

2,750Blackstone River,Acid, rinse water, oil, etc30 Worcester, Sewer,

55Kettle Brook,None, None11 Auburn,

Brook, 10025,800 i Ramshorn BrookCloth scour, rinse and dy13 Auburn,

1 Building unoccupied at time of examination



4*

Pollution of the Blackstone River Continued.

3-1

Disposal ofTrade Waste Liquors,
Number
of Em-
ployees.

Reference
Number. Town Gallons per

Day. Trade WastKind

3 £12 Auburn, Dust, Brook,Ramshorn Broak,

10 Auburn, River,Water from vapor tower; floor Large amount
drainage, washing of suets, etc.

Middle River,

14 Millbury, BrooRamshorn Brook,Scour liquor and rinse, . 468,800
in

10 rH16 Millbury,

15 Millbury,

36 Millbury,

Ramshorn Brook, Brook,Scour liquor, rinse and neutral 128,900
liquor.

None,
......

None. Brook,

Singletary Broc Cesspool

Brook,.

Bleach and dye liquors,

Cloth scour, rinse and dye

100230,000

38, 40 Millbury 375Singletary Broc213,700

39 Millbury,

41 Millbury.

Brook,Scouring and neutral liquors,

None,

8,000

Brook, 30None.

150 inw
10

Blackstone River,32 Millbury 98,600Felt scour, rinse and dye

33 Millbury, None.None,

46 PJ
35 £
40 W

31 Millbury, None.None,

42 Millbury,

93 Millbury,

NoneNone,

None,None,

43 1 Millbury,
35None,44 Millbury, None,*

45 Millbury,

46 Millbury,

Slight amount of oil Swamp,

210Blackstone Rive25,000

None.

Dye liquors and rim
None, 50Cesspool,47 Millbury

3

gSingletary Brook



3NoneNoneMillbury Brook,48

49

9

iO

.1

3

4

63

64

0

11

28Cesspool,

Cesspool,

Blackstone RiveLarge amountCondenser waterMillbury,

None,NoniMillbury

Cold Spring Brook,

Cesspool,

40NoneNone,Sutton,

None,None,Suttoi

Cesspool,
Cesspool,

River, .

440NoneNoneSutton

None 200Non<Grafton

None 600Grafton

Cesspool overflow to swamyWash water, blacking, etc 100Graftoi

Q HH6 oNornNoneGrafton,
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Pollution of the Taunton River.
The Taunton River above the point where its tidal estuary joins

Mount Hope Bay drains an area of about 512 square miles. The tide
affects the flow of the river as far upstream as a point just above
Taunton, 17 miles from the mouth of the river.

The drainage area includes a large part of Bristol and Plymouth
counties and a considerable area in the southerly part of Norfolk
County.

There is considerable storage within the watershed of the Taunton
River which aids in maintaining the flow of the stream in dry weather,
though the remarkable storage in the great Middleborough ponds in
the southerly part of the watershed has in later years been greatly
diminished by the diversion of water for water supply purposes by
the cities of Taunton and New Bedford. The value of the storage
within the watershed is considerably offset, however, by the great
areas of swamps along the course of the main stream and many of its
tributaries, which are a marked characteristic of this watershed, and
which, while exerting a favorable effect in equalizing the flow of the
stream in freshets, are undoubtedly the cause of a material loss to the
flow of the stream in dry seasons on account of evaporation therefrom.

The watershed includes all, or the greater portion, of the following
cities and towns, the population of which in census years since 1890
has been as follows:

1890. 1895, 1900. 1905. 1910. 1915.

Abington 4,280 4,207 4,489 5,081 5,455 6,646
Avon • 1,384 1,626 1,741 1,901 2,013 2,164
Bridgewater, 4,249 4,686 5,806 6.754 7,688 9,381
Brockton 27,294 33,165 40,063 47,794 56,878 62,288
Dighton 1,889 1,797 1,802 2,070 2,235 2,499
East Bridgewater 2,911 2,894 3,025 3,169 3,363 3,689
Easton 4,493 4,452 4,837 4,909 5,139 5,064
Foxborough 2,933 3,219 3,266 3,364 3,863 3,755
Freetown 1,417 1,405 1,394 1,470 1,471 1,663
Halifax 562 497 522 494 550 638
Hanson 1,267 1,380 1,455 1,490 1,854 1,796
Lakeville 935 870 958 912 1,141 1,491
Mansfield 3,432 3,722 4,006 4,245 5,183 5,772
Middleborough 6,065 6,689 6,885 6,888 8,214 8,631
Norton 1,785 1,614 1,826 2,079 2,544 2,687
Plympton 597 549 488 514 561 599Raynham 1,340 1,518 1,540 1,662 1,725 1,810Somerset 2,106 1,983 2,241 2,294 2,798 3,377Taunton 25,448 27,115 31,036 30,967 34,259 36,161
West Bridgewater, . . . 1,917 1,747 1.711 2,008 2,231 2,741
Whitman 4,441 5,744 6,165 6,521 7,292 7,520

The watershed also includes small portions of the cities and towns of
Plainville, W rentharn, Norfolk, Sharon, Stoughton, Holbrook, Wey-
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mouth, Rockland, ( arver, Pembroke, Rochester, Swansea, Rehoboth,
Attleboro, North Attleborough and Fall River.

Of the cities and towns included in the foregoing table, Taunton,
Brockton, Middleborough, Easton, Bridgewater, East Bridgewater,
West Bridgewater, Abington, Whitman, Mansfield, Foxborough, Avon
and Norton are provided with public water supplies, the water supply
in most cases having been introduced many years ago.

Sewerage systems are in operation in Taunton, Brockton, Middle-
borough and Bridgewater, and in a very small area in the town of
Foxborough, within the Taunton River watershed. In the remaining
towns sewage is disposed of ordinarily into vaults and cesspools, which,
while in many cases creating very serious local nuisances in the more
thickly settled portions of these towns and villages, do not ordinarily
cause the serious pollution of any of the streams.

Pollution of the Taunton River and its Tributaries by the Sewage of
Cities and Towns.

The Taunton River and its tributaries are seriously polluted at
many points by the discharge of sewage and manufacturing waste
into the streams. As already stated, the tide affects the river as far
as Taunton, and the flow of tidewater below the mouth of the Three
Mile River adds very' greatly' to the volume of water available for
dilution of polluting matters, so that below the mouth of the Three
Mile River the effect of pollution is comparatively slight.

By far the most objectionable of all the pollution which the river
receives is the sewage discharged from cities and towns. The most
important of these pollutions is that caused by' the sewage of the city
of Taunton, which is discharged directly into the river, without
treatment, below the city, and the sewage of the town of Middle-
borough, which is discharged into the Nemasket River, one of the
principal tributaries of the Taunton. The sewage from sewers recently
constructed in the town of Bridgewater is also discharged into the
stream, and small quantities of sewage have at times in the past
overflowed from the sewerage works of the city of Brockton into the
Salisbury Plain River near the sewage pumping station of the city
or into the Coweeset River, another tributary of the Taunton, adja-
cent to which the Brockton filter beds are located.

The city of Taunton was authorized by the State Board of Health in
the year 1897 to discharge its sewage untreated into the Taunton
River below that city, and this privilege was extended from time to
time until in 1910 the time within which the discharge of sewage into
the river could continue was limited by' the board to Dec. 1, 1913, and
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the city was required to prepare in the meantime plans for the proper
disposal of the sewage. No decided action was taken by the city in
regard to the order of the State Board of Health of 1910, but a peti-
tion was presented to the Board in 1914 for a further extension of
time. The matter was subsequently taken up by the State Depart-
ment of Health during the present year in response to a petition from
the town of Dighton complaining of the pollution of the river, and
after a hearing the Department took the following action with refer-
ence to the further disposal of sewage of the city of Taunton into the
.Taunton River:

In response to a petition from the selectmen of the town of Dighton represent-
ing that the city of Taunton is discharging sewage into the Taunton River, not-
withstanding the order of the State Board of Health made in 1910 to otherwise
provide for its disposal, and also protesting against further pollution of the river
and requesting immediate action to remedy the existing conditions, the State
Department of Health gave a hearing to the town of Dighton and the city of
Taunton, and other parties interested, at the City Hall in Taunton on Dec. 6,
1916.

After this hearing and after consideration of the records of the State Board
of Health, the Department finds that the order of the State Board of Health
dated Sept. 7, 1910, has not been complied with by the city of Taunton. It
appearing, however, that the authorities of the city of Taunton are willing to
proceed with the preparation of plans for an efficient system of disposal for the
sewage of the city and to present them to the State Department of Health for
its approval within three months from the date of the hearing, and that, further,
the authorities of the city of Taunton propose to petition the Legislature of 1917
for authority to incur indebtedness to an amount which will be sufficient to
enable the city to construct a satisfactory system of sewage disposal, this Depart-
ment voted to continue the matter until March 6, 1917.

In the opinion of the Department, the sum of 875,000, mentioned at the hear-
ing, would be quite inadequate for the construction of an efficient system of
works for the disposal of the sew'age of the city of Taunton. The Department
recommends that an estimate be prepared at once of the probable cost of the
construction of such works under the advice of an engineer of experience in
matters relating to sewage disposal, and that this estimate be used as the basis
of the proposed petition to the Legislature for authority to increase the borrowing
capacity of the city for sewerage purposes. (Communication addressed to
Board of Sewer Commissioners, Taunton, ancl dated Dec. 12, 1916.)

In view of the statements of the Taunton authorities, at the hearing
referred to, that they would proceed at once to the construction of
works for the removal and efficient treatment of the sewage of the
eit\, the Department recommends that authority be given the city
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of Taunton at the present session of the Legislature to borrow the
necessary funds to carry out this work.

Early in the year the town of Bridgewater presented a plan for
disposing of the sewage of that town temporarily into the Town River,
one of the principal tributaries of the Taunton River, but the plan,
which provided for temporary discharge of the sewage into the river
and subsequent partial treatment upon filter beds below the town, was
not recommended by the Department. In the meantime the sewage
is discharging into the river without treatment.

The town of Middleborough began the construction of sewerage
works in 1885 before the passage of the laws relating to the prevention
of the pollution of streams. The matter was brought to the attention
of the Legislature by the State Board of Health many years ago, and
shortly afterward the town proceeded to prepare plans for the col-
lection and treatment of the sewage. These plans have not been
carried out, and the objectionable pollution of the Nemasket River
grows more serious from year to year.

At Brockton the entire sewage of the city, collected in a separate
system of sewerage, is delivered at a reservoir and pumping station
near the southerly boundary of the city, whence it is pumped to filters
located in the valley of the Coweeset River, where, after filtration,
the effluent is discharged into the river. In former times a consider-
able quantity of sewage was discharged into the Salisbury Plain River
at the pumping station in periods of high flow in the sewers in the
winter and spring and caused the serious pollution of that stream in
the town of East Bridgewater. The overflow of sewage into this
stream has since been discontinued. Sewage appears also to have been
discharged at times into the Coweeset River in the neighborhood of
the filtration area, but no such discharge has taken place recently,
though the great quantity of effluent discharged into the river, the
flow of which is small, has a very decided effect upon the chemical
composition of the water in the stream.

In addition to the cities and towns having systems of sewerage,
there are several public institutions within the watershed which pro-
duce considerable quantities of sewage, the largest being the State
Farm at Bridgewater, which contains a population of inmates and
officers amounting to 2,800. The sewage of these institutions was'
being cared for in a satisfactory manner at the time of the recent
examination.
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Taunton,

Bridgewater,
Whitman,
Dighton,
Norton,
Mansfield,
Middleborough
Easton,
Foxborough,
Other places,

Pollution of the River by Sewage from Factories and Buildings along
the Streams.

In addition to the pollution by sewage from cities and towns, the
Taunton River and its tributaries receive considerable sewage pol-
lution from other sources, chiefly factories along the stream and its
tributaries. A careful examination of the various sources of pollution
of this character shows that the sewage of about 10,800 persons is
discharged into the stream in this way. The city and towns in which
the principal portion of this discharge takes place are the following:

It will be seen that more than half of the sewage discharged into
the river in this way is derived from the city of Taunton and town
of Bridgewater, both of which have systems of sewerage. The dis-
charge of sewage in this way at numerous places along the streams is
objectionable and could in most cases be prevented by connecting
the factories and other places from which sewage is so discharged
with the general system of sewerage of the municipality.

The conditions at Whitman and Mansfield are such that it will be
impracticable to prevent the pollution of the streams until these towns
have provided themselves with systems of sewerage. It is probable,
however, that at North Dighton, where the pollution is caused chiefly
by factories and the population in the neighborhood is not large, the
lactories can provide separate means of disposal for their sewage, and
the same is true in the case of some of the other pollutions mentioned
in the list. At Norton, also, the sewage from individual plants can
probably be cared for satisfactorily without the necessity of con-
structing as yet a sewerage system for the town.
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Pollution by Manufacturing Waste.
In addition to the pollution of the Taunton Rive;- and its tributaries

by sewage, these streams also receive considerable manufacturing
waste. The manufacturing waste discharged into streams in this
watershed is, as a rule, less objectionable than domestic sewage, since
the latter not only contains great quantities of foul matter but also
the germs of disease. Some of the manufacturing wastes, however,
contain considerable quantities of organic matter which have a
decided effect upon the condition of the streams into which they
flow. The most objectionable of these wastes are those produced in
the processes of scouring wool and washing cloth, and the wastes
from laundries, gas works, leatherboard mills, and certain other
establishments. Besides these are wastes from dyeing and bleaching,
which, while having a noticeable effect upon the appearance of the
streams, cause, as a rule, little serious pollution, and wastes from
foundries, machine shops, power plants, etc., from which considerable
acid, iron and oil find their way into the streams, affecting rather
their appearance than the general condition of the water.

A description of the sources of pollution in the various cities and
towns is here summarized;

Three Mile River and Tributaries. The most westerly tributary of
the Taunton River is the Three Mile River, which joins with the
Taunton at the extreme southerly boundary of the city. The Three
Mile, with its two principal tributaries, the Wading and the Rumford
rivers, drains the towns of Foxborough, Mansfield and Norton and
the westerly part of the city of Taunton, including the villages of
Oakland and Westville and the village of North Dighton in the town
of Dighton.

In Foxborough, located at the head of the Rumford River, trade
wastes are dicharged from three industrial establishments and domes-
tic sewage from one establishment. The trade wastes consist of oil
and waste from a producer gas plant, the waste water from a steam
laundry, and the waste liquors from a hat works. At all of these
works the waste is discharged into ditches close to the head waters
of the river through which the wastes flow, with the result that con-
siderable solid matter is settled out of the waste before it enters the
stream. There is a small sewer system in this town which collects
sewage from another hat works and several houses and discharges
it upon land not far from a tributary of the Rumford River, where
the sewage receives a certain amount of treatment before its final
discharge to the stream.
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At Mansfield six industrial plants are located along the Rumford
River in its course through the town. Industrial wastes are discharged
into the Rumford River from five plants and domestic sewage from
three plants. The industrial wastes consist of a small amount of
dyes from one leather shop, acid and potash liquors from a jewelry
shop, general wash waters from a laundry, bleachery waste from a
bleachery, and a small amount of oil and potash from a machine
shop. The most objectionable of these wastes, aside from the domestic
sewage, are those derived from the laundry, which amount to about
12,000 gallons per day, but the others have a noticeable effect upon
the stream. It will be extremely difficult to prevent local nuisances
and the continued serious pollution of the Rumford River in the
village of Mansfield unless the town provides a system of sewerage.

At Norton manufacturing waste is discharged into the river from
five mills and domestic sewage from six mills and from several houses.
The plants causing pollution by industrial wastes consist of jewelry
factories, a laundry, a bleachery and a wool-scouring plant. Domestic
sewage is also discharged from all of these places and from a box
shop, which does not cause other pollution of the river. The most
serious pollution caused by apy of these works, and one of the worst
pollutions of any of the streams in the Taunton River watershed by
manufacturing w7aste, is that caused by the wastes from a wool-
scouring works which are located on the Rumford River a short
distance below the Norton Reservoir. The total quantity of wool
scoured at this works amounts to about 18,000,000 pounds per year,
or about 60,000 pounds per day, and the waste, amounting to about
a gallon of liquor per pound of wool, causes most serious pollution
of the Rumford River. This establishment should be required to
provide works for removing the grease from the wastes similar to those
which have been provided by a number of other similar mills in the
State, and the wastes, after being treated for the removal of grease,
should be further treated for the removal of organic matter before
their discharge into the stream. Next to the wool-scouring plant,
the most objectionable pollution is caused by the laundry, and con-
siderable pollution also results from the other factories, though its
effect upon the river is much less than that of the works just men-
tioned. The wastes from the bleachery are very large in amount but
contain comparatively little organic matter of a putrescible nature,
while those from the jewelry factories are chiefly a small quantity of
weak acids and potash liquors which have very little effect upon the
river.

Within the limits of the city of Taunton, the Three Mile River
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receives pollution from a cotton cloth mill at Oakland, a cotton yarn
mill at Westville, and a foundry and bleachery at North Dighton.
At the Oakland mill a very small quantity of waste dye liquor is
discharged into the stream, but the most important pollution is the
discharge of sewage from the operatives, numbering about 100 at the
time of the recent examination. At Westville the only pollution is
that by sewage from operatives at a small mill at this location, the
number of operatives at the time of the examination being 85. At
North Dighton on the Taunton side of the river there are a foundry,
from which a small quantity of acid escapes to the stream, and a
bleachery, which discharges into the stream great quantities of water
used in the processes of bleaching and dyeing, together with domestic
sewage from a small number of operatives. The waste bleach and
dye liquors from this establishment, while having a noticeable effect
upon the appearance of the water at times, contain comparatively
little organic matter of a putrescible nature, and, notwithstanding
their great quantity, their effect upon the stream is not serious.

On the Dighton side of the river are two mills in the town of
Dighton, one, a small paper mill employing 15 hands, and the
other, a bleachery of large size employing some 800 persons. The
stock used in the paper mill is of such a character that there is very
little waste therefrom, the waste coming chiefly from the paper
machines and from the washing of the felt used on these machines.
In consequence, the waste contains a small amount of organic matter
as compared with that from an ordinary paper mill, but, as dyes are
used, the discharge of this waste has at times a very noticeable effect
upon this stream. At the bleachery a very great quantity of water
is used in the various processes, the discharge amounting at the time
of the recent examination to some 4,000,000 gallons per day. This
discharge consists of bleach and dye liquors containing very little
organic matter of a putrescible nature, and its chief effect upon the
stream is that produced by the color. A far more objectionable pollu-
tion at the time of the recent examination was that caused by the
discharge of the sewage of 800 operatives into the river.

Mill River and Tributaries. The next important tributary of the
Taunton River above the Three Mile is the Mill River and its prin-
cipal tributary, the Canoe River, which drains parts of Foxborough,
Mansfield, Easton and Norton above the city of Taunton. The
Canoe River is polluted in Mansfield by the waste from a laundry
and general sink drainage and domestic sewage from a chocolate mill.
It receives very little pollution elsewhere until it enters the city of
Taunton. In its course through that city it receives more or less
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domestic sewage from the eighteen sewer outlets along the river, from
fourteen of which sewage was found to be discharging into the stream
at the time of the recent examination. While the quantity of sewage
usually discharged is not great in any particular case, the aggregate
is considerable. The river also receives pollution from a number of
private sewers and drains connected with the stream, including the
sewage from several manufacturing plants.

Finally, the river is the place of disposal for the manufacturing
waste from twenty-one of the thirty-four industrial establishments
located along the stream. Domestic sewage from about 1,800 oper-
atives in thirty of these establishments is discharged into the stream,
and sewage from a population aggregating about 600 is also discharged
into the river at other points through private outlets. The character
of the manufacturing waste discharged into the stream is quite varied
and consists of the wastes from the dyeing and bleaching of cotton
goods, from scouring, carbonizing and dyeing wool and woolen rags,
together with various acids used in plating metals, laundry wastes, and
a small amount of miscellaneous trade wr astes. The most serious pol-
lution is that from the treatment of wool and woolen rags and from the
laundries, and below the locations of such industries the river showed
clearly the effect of the pollution it receives.

While an effort has been made to improve its condition in recent
years, this river continues to be a most serious nuisance throughout
the greater part of its length through the city.

Town River and Tributaries. The next important tributary east of
the Mill River is the Coweeset, Hockomock or Town River, which
joins the Matfield River at Paper Mill Village in Bridgewater, form-
ing the Taunton River proper. The Town River and its tributaries
drain the more thickly settled portions of Easton, West Bridgewater
and Bridgewater, and this river receives also the effluent from the
sewage-disposal works of the city of Brockton.

The Coweeset River in the town of Easton was receiving very little
pollution by manufacturing waste at the time of the recent examina-
tion, the chief pollutions consisting of small quantities of oil. The
river receives considerable sewage from operatives in establishments
along the streams in this town.

No important pollution of the Town River was found in West
Bridgewater, but in Bridgewater the river is polluted considerably by
wastes from a laundry, also small quantities of waste from one or two
other establishments. The Town River receives a great amount of
pollution irom domestic sewage in Bridgewater, but very little at any
point from manufacturing waste.
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Matfield River and Tributaries. East of the Town River comes the
Matfield River and its two main tributaries, the Salisbury Plain River,
which drains the city of Brockton and a large part of East Bridge-
water, and the Satucket River, which drains the towns of Abington
and Whitman and parts of the towns of Hanson and East Bridge-
water.

The river at Brockton is polluted somewhat by manufacturing
wastes, chiefly from a gas works, a laundry, a tack works, and a few
other factories which discharge comparatively small quantities of
waste into the stream. A filtration works for the wastes from the gas
works is now being installed. The waste from a leatherboard mill,
which formerly seriously polluted the stream, is now effectually cared
for and the effect of the pollution has become insignificant. The
principal pollution of the river from trade wastes, aside from the gas
works, is that from the laundry, and this discharge could readily be
prevented by connecting the laundry with the sewers. Formerly the
Salisbury Plain River was the most seriously polluted by overflow from
the Brockton sewage reservoir at the pumping station near the lower
end of the city, a condition which caused much complaint in East
Bridgewater. There has been no evidence of any overflow of sewage
at this point during the past year.

The Satucket River at the time of the recent examination was
receiving very little direct pollution. The Carver Cotton Gin Com-
pany has provided filter beds for the disposal of the sewage from its
operatives, and the only sewage found entering the river was that
overflowing from tiie cesspools at the tuberculosis sanatorium, where a

small quantity of sewage was finding its way into the stream.
Wenatuxet River. The Wenatuxet River, which enters the Taun-

ton River from the east, flows through the towns of Plympton and
Halifax and drains a very thinly settled region. No evidence of pol-
lution of the stream was found in this watershed.

Nemasket River. The Nemasket River, which also enters the
Taunton River from the east, includes within its watershed the towns
of Middleborough and Lakeville. This stream is very badly polluted
by the sewage of Middleborough, which is discharged at two prin-
cipal outlets opposite the town, and this stream receives also a small
amount of pollution from private sewer outlets.

The principal pollution of the river by trade wastes at Middle-
borough is caused by a gas plant and a worsted mill. The wastes
from the worsted mill are small in quantity but cause the discolor-
ation of the river for a considerable distance below the mill. The
wastes from the gas plant are very small in quantity and have little
effect upon the stream.
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Taunton River, Main Stream. Besides the pollution discharged
into its tributaries, the main Taunton River is badly polluted at
several points. At Paper Mill Village, just below the junction of the
Matfield and Town rivers, which unite to form the Taunton River at
Bridgewater, is located a leatherboard mill, from which large quantities
of highly colored wastes are discharged into the stream. These
wastes are high in organic matter, though chiefly of a carbonaceous
origin, and have a marked effect upon the condition of the stream
for a considerable distance below the mill. There appears to be no
good reason why these wastes should be allowed to discharge into the
stream, since at other similar mills in this valley all wastes are utilized
and kept out of the river.

Farther downstream, a short distance below the mouth of the
Nemasket River, the sewage of the Bridgewater State Farm was
formerly discharged into the stream through Saw Mill Brook. This
sewage was being satisfactorily cared for at the time of the recent
examination and the pollution of the stream prevented.

At East Taunton are located two cotton mills and an oilcloth fac-
tory, which discharge very little waste of any kind into the stream.
The sewage from 835 operatives in the mills, however, is discharged
into the stream without treatment.

Just above Taunton the river is joined by a small tributary from
the north, which drains a considerable portion of the town of Rayn-
ham. In the valley of this tributary are several small industrial
plants, some of which discharge very small quantities of trade waste
into the stream. A small amount of domestic sewage also finds its
way into this brook.

The chief pollution of the river at Taunton is that caused by the
main sewer outlet, which discharges near the lower end of the thickly
settled section of the city. There are also several other sewer outlets
into the main river in this region, one or two of which are of con-
siderable size. Trade wastes are also discharged into the stream in
this region, the most important consisting of waste from the gas
works, pickling and plating liquors from stove works, foundries and
copper works, and oil from condensers. The quantity of manufac-
turing waste discharged into the river is comparatively small and its
effect on the stream slight. Considerable domestic sewage is also
discharged directly into the stream from the mills in this section of
the citv.

Cobb Brook, which enters the river a short distance below the
Taunton sewer outlet, receives a small amount of pollution from
domestic sewage.
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The main Taunton River below the confluence with the Town and
Matfield rivers is polluted seriously by a leatherboard mill at Paper
Mill Village, so called, but receives no other considerable pollution
except by the sewage of the city of Taunton. Of the tributaries, the
most seriously polluted is the Nemasket River, which receives the
sewage of the town of Middleborough, and the Town River, which
receives much sewage from Bridgewater. The discharge of sewage into
the river at Brockton has been discontinued, but the effluent from the
Brockton filtration works has considerable effect upon the condition
of the Coweeset River in the immediate neighborhood of the filters,
but the effect is chiefly on the chemical condition of the water.

Aside from these, the most seriously polluted tributary of the Taun-
ton River, excepting the Mill River, is the Three Mile River, the con-
dition of which has been found to be very objectionable for several
miles below the wool-scouring mill at Norton. The river is also con-
siderably polluted in Mansfield and receives a considerable amount of
domestic sewage in several of the other villages.

Of the four cities and towns within the Taunton River watershed
which have thus far provided themselves with systems of sewerage,
the city of Brockton alone has made adequate provision for the puri-
fication of its sewage, having spent a large sum for its disposal works,
which involve also a very considerable annual outlay for maintenance
and operation. The city of Taunton has now practically completed
its sewerage system, has secured an area of land suited for sewage dis-
posal, and is in a position to begin the construction of works. The
town of Bridgewater has but just begun the construction of its sew-
erage system, which is not yet extended to considerable areas in the
town, and the plans already prepared by the town include provision
for the treatment "of the sewage. The town of Middleborough, in
which sewers were first built thirty years ago, or more, has taken no
further step toward preventing the pollution of the Nemasket River
than the preparation many years ago of a plan of sewage disposal.

In view of the fact that the city of Brockton is already doing its
share to prevent the pollution of the river, and that the city of Taun-
ton is preparing to expend a considerable sum for the purpose, it
does not seem reasonable that the town of Middleborough should be
allowed to continue longer the discharge of crude sewage directly into

Inspection and Chemical Analysis.
General Condition of the Taunton River and its Tributaries as shown

Summary.
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the Nemasket River; and Bridgewater should also be required to treat
its sewage, since its discharge into the Town River as now begun will
inevitably create a nuisance.

It is also desirable that sewerage systems be provided in several of
the towns in the watershed if further serious pollution of the streams
is to be discontinued, especially in densely populated villages like
Mansfield and Whitman, where considerable pollution of the local
waters has become inevitable and will continue until a sewerage system
is provided.

Pollution by manufacturing waste is serious as yet only in the Rum-
ford River in Norton, including the Three Mile River, the Mill River
in the city of Taunton and the main stream at Paper Mill Village.
Provision should be made for the propey treatment of the wool-
scouring wastes discharged into the Rumford River at Norton in order
to prevent the gross pollution of this tributary and remove the very
objectionable conditions existing there at the present time. The
leatherboard wastes at Paper Mill Village can be cared for at the mill
without serious difficulty, while the condition of the Mill River can
be improved by discharging into the sewers the sewage and waste
matters now flowing into the stream. This stream will, however,
doubtless continue to be objectionable until a proper channel is
provided.
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Pollution of the Taunton River.

Trade Waste Liquor Di AL OF
Number
of Em-
ployees. 1Gallons per

Day.Kind Trade Wa

Bleach and dye liquors,
General wash waters, .

Acids, soap and rinse wa
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Dils and wash waters, ... - Mill River, River,
Wash water on bottles and tubs, . - Mill River, River,

River,Acids, soap and rinse waters,
.

- Mill River, 60en

*"■H4 goSoaps, dyes and rinse water,
.

- Mill River, River,



2 °
* I—i

7
100

9

3

5
15

3

38
■ §
1 c|cn(2

3
O

31

40 O

35

>1

85

100

(s:

80

Or<1

16A Taunton,

17 Taunton,
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None,
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.....
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Figures in parentheses represent number of persons discharging sewage directly into stream
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Dyes and rinse water,



cn00

Continued

D:Trade Wasti >p OFIAI01

Number
Reference"
Number.

of Em-
ployees. 1Town Trade W SewageKind itc

-d

• 5
170 fctj

River,

Brook,
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Felt wash and paper m
waste.
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Dighton,
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Three Mile RiverBleach and dye liquc

Bleach liquors,

54 3,986,000

Wading River55 489,000

Potash, acid and plating liquor

General wash waters, .

WadingRiveSmall amountNorton,56

Nort Wading River,
Wading River,

33,00057
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Mansfield, Rumford River,61
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Rumford River12,00062
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jh 29,000 Canoe River,or was

Foxborough,
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....
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Figures in parentheses represent number of persons discharging sewage directly into stream
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Salisbury Brook,

Trout Brook, .

7,300iludgiWeak acid and limeBrockton,
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