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FICE OF THE STATE BOARD OF HEALTH, STATE HOUSE
Boston, Jan. 7, 1910

the General Court of Massachusetts
I have the honor to transmit to the Legislature the report of the

tate Board of Health required by the provisions of chapter 75, section
15, of the Revised Laws, by which the Board is required annually
to make a report to the general court of its doings for the preceding
sar ” with reference to water supply, sewerage and sewage disposal
id the protection of the purity of inland waters.

Respectfully,

MARK W. RICHARDSON,
Secretary of the State Board of Health.

€bc Commontuealth of Massachusetts.

WATER SUPPLY AND SEWERAGE.





The State Board of Health presents herewith a report of its doings
for the twelve months ended Nov. 30, 1909, under the provisions of
laws relating to the protection of the purity of inland waters, as required
by chapter 75, section 115, of the Eevised Laws.

The Board has received during the year 138 applications for advice
with reference to water supply, sewerage, sewage disposal and matters
relating thereto. Of these applications, 88 were in relation to water
supply, 6 to sources of ice supply, 32 to sewerage, drainage and sewage-
disposal systems, 9 to pollution of streams, and 3 to miscellaneous
matters.

Water Supplies.

Public water supplies were introduced during the year in the towns
of Bedford, Blandford, Peppered and Plainville, and at the end of
the year, of the 354 cities and towns in the State, 192 were provided with
public water supplies. All of the cities and towns having a population
according to the census of 1905 in excess of 3,500 are now provided with
public water supplies, except the towns of Barnstable, Blackstone, Dart-
mouth, Dudley, 1 Templeton and Tewksbury. The cities and towns
having public water supplies contain approximately 93 per cent, of the
total population of the State.

New supplies were also introduced for the first time in the village
f Brookfield, and in the village ofof East Brookfield in the town (

Bondsville in the town of Palmer,
from the central portions of the t(

separate works were constructed in

These villages are widely separated
wns in which thev are situated, and
each case.
lages in which water was introducedIn addition to the towns and vi.

for the first time in 1909, extensiv additions were made to the sources
of water supply in many other cities and towns. Most notable amon
these is the introduction of a new public water supply in the town
Easthampton, the water supply of which has hitherto been taken from
Bassett Brook, a stream which has become inadequate for the supply of
the town at all times, and is exposed to much danger of pollution
from the very considerable population living within its watershed.

WATER SUPPLY AYD SEWERAGE.
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Under advice of the Board an investigation was made for the purpose
of obtaining a supply of water from the ground, and as a result of a
thorough investigation, carried on under the direction of a committee

ground water was discovered in the
and a half southeast of the village,
a quantity much greater than the

appointed by the town, a supply of
valley of Broad Brook about a mile
which yields by natural flow alone
town now require

to the water supply of Manchester
Gravel and Round ponds, and ex-

An important addition was made
by the introduction of water from
tensive additions were also made to the water supplies of Cohasset,
Newton, Woburn and other places. The town of Concord introduced for
the first time a water supply from Nagog Pond, a source which had
been granted to that town by the Legislature twenty-five years ago.

Towns without Public Water Supplies

The cities and towns which are provided with a system of public
water supply number, as stated above, 192, and contain 93 per cent,
of the population of the State. In the remaining cities and towns the
inhabitants are dependent on private supplies derived chiefly from wells
situated usually in the immediate vicinity of dwelling houses. For the
purpose of ascertaining the character of the water of such wells in
thickly settled communities, samples of water from a number of wells
in several of the towns which are not provided with public water
supplies have been collected from time to time for analysis, and the
surroundings of the wells have been carefully noted. In nearly all
such cases the wells were found to be polluted by sewage in a greater
or less degree, and in some cases the conditions have been found to be
so serious that the introduction of a public water supply has been urged.
Such was the case in the village of Fail-view in the city of Chicopee, in
which a public water supply is now being introduced.

The most seriously objectionable conditions thus far encountered have
been in the village of Somerset on the easterly side of Mt. Hope Bay,
opposite the northerly end of the city of Fall River. Samples of water
were collected from a number of wells in that village in the latter part
of 1907, and, the results having shown that the water was very badly
polluted, the Board, in a communication to the town, expressed the
opinion that the use of water from these wells should be prevented, and
called attention to the need of a general system of water supply in this
village. Nothing having been done, however, a further examination of
the water of these wells was made in the latter part of 1909, and, the
results showing that practically all of these wells were grossly polluted
by sewage and the character of the water such as to be likely to be verv
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vised it for drinking, the Binjurious to the health of those w
taken by the town without fur-has again recommended that steps

water for the use ofvipply ofther delay to provide an adequate
the inhabitants of this village.

There are still many villages in le State which, 'like Somerset, arc
f water, whose best interests woulcgreatly in need of a general supply

be materially advanced by the introduction of a public water supply
age can amply afford. The pastwhich in many cases the town or vi
hip on many communities whereiry seasons have imposed added hare

nee numerous wells have ba public water supply is not available,
iry, necessitating the carrying of wat from distant and sometimes oh
jectionable sourc

mailer towns, on account of theIt is very difficult, in most of the
opposition of those who live outside the villages, to secure action by the
towns which will enable these thickly settled areas to be provided with
proper water supplies, owing largely to the fear that the cost of a

us financial burden, and to lack ofsystem of water works will be a seric
vction of a public water supplyknowledge of the fact that the intr

in even small villages has invariabl proved a great public advantagi
without being a burden to the town.

The necessity to the health of a thickly settled community of an
ater is unquestioned, and it is im-abundant supply of good drinking w

portant that such communities I iven all the aid and encouragement
It is also desirable that communiticoossible in securing such

vipply before deciding against its1 obtaining an adequate water
ntroduction, since the cost of the necessary investigations cannot

rious burden to the town. In the case of the town
ave been taken to secure competentif Somerset no steps appear yet to h
ibable cost of the introduction of aadvice as to the practicability and pr

public water supp
The town of Medway was auOne other case is worthy of not

passed in 1908, to supply itself andthonze

town subsequently voted to acceptlabitants with water, and tb
the act and to introduce a pul but, inA

the money necessary for the pur a vote of two to oneic n

and a

favor of this great improvement in the sanitation of the town has not
found to be twice as great as the number of those

to it, and the construction of works has not yet been
icon experienced during the pastlean time, great annoyance h

n the villages of Medwa

in which a public supply is badly needed should at least ascertain the
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and West Medway, and recent analyses of samples of water from a large
number of wells still available for use and used most commonly by
the people of those villages show that all of them are grossly polluted
by sewage, and unfit for drinking.

In a few cases the wants of the smaller towns and villages are bein
met by the organization of water companies, and this method is of course

a desirable one where the town will not make the necessary provision for
an adequate public water supply

The Deficiency in Eainfat.l and its Effect upon Public Water
SUPPLII

whole, there has been a deficiency of
ie deficiency was very slight, and it

Since 1903, taking the State as
rainfall in every year. In 1907 the
was not very marked in the years 1
1905 was more than 7 inches, and in

1901 and 1906. The deficiency in
i 1908 more than 8 inches.

been considerably greater than in
normal. It has been unequally

The rainfall for the year 1909 has
1908, but was nevertheless below th
distributed, being fully up to the nc rmal in the extreme eastern por-
tions of the State, and much less than the normal in the western por
tions.

The effect of a year of low rainfall following so dry a season as that
of the previous year has been to reduce the yield of watersheds and the
flow of streams, and produce conditions very similar to those of 1908.
The effect in 1909 has been more noticeable, however, to cities and
towns which depend for their water supply upon lakes and reservoirs
of considerable storage capacity; and, owing probably to the somewhat
higher rainfall and its more even distribution through the year, has been
less noticeable in the cases of towns dependent upon small streams with
little storage, the flow of which has been comparatively well maintained
throughout the year. The conditions have resulted in the exhaustion
of several important public water supplies, and led to the introduction
of temporary supplies in a number of places in which last year the
quantit}' of water available was found to be sufficient.

The occurrence of two dry years succeeding a series of years of some-
what less than the average rainfall has produced a heavy draft upon
the ponds and storage reservoirs used as sources of public water supply,
and many of them have been drawn to a lower level than ever before.
In consequence, wide areas of the shores and bottom of many of these
sources have been exposed in some cases for several years, and these con-
ditions have produced much complaint, especially in the cases of somenne
of the natural ponds and lake
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ie level of which has been loweredNotable among the natural ponds t
ally in the past year, are Farmexcessively in recent years, and espe

;al Lake in the town of Gardner,Pond in the town of Sherborn, Crys
and Suntaug Lake in the town ofSandy Pond in the town of Lincoln

Lvnnfield.
rborn, an act of the Legislature hasIn the case of Farm Pond in SI

iwering of the watta limit to the tut
ate that the Medfield Insane Hosvestigations of the past jr ear ind

pital, which uses this pond as it: rarce of water supply, can obtain
purposes of the institution from thewater for a part if not all of tin
diminish materially the draft on theground near the Charles Elver, an

por
At Gardner the construction of works has already been begun for the

purpose of introducing an additional supply of water into Crystal Lake,
and preventing the further lowering of its level.

The excessive lowering of the water of Sandy Pond in Lincoln has not
;n necessary, since the Legislature granted the town of Concord the

right to take water from Nagog Pond in Acton twenty-five years ag
t this grant was not utilized until the present year
The excessive lowering of the water of Suntaug Lake in Lynnfieffi

has caused much complaint from residents of the village near the lake,
from various causes. The right to take water from this lake was
granted to the town of Peabody as long ago as 1881, but permanent
works for conveying water to the town were not completed until 190f
Since that time the level of the lake has been lowered many feet below
the level of high water, and large areas of the bottom have been exposec

take water from Suntaug LakeWhen the town of Peabody prc

the State Board of Health for advice,
1, after considering the scheme and

Emitted tin m

w; ar

f the watershed and the improbabilitymg attention to the smal v.

that the lake, in connection witl
would furnish sufficient water foi

used by the town,he otii

reciuirements for any lon
dan taking water from this source, and

rrces. Subsequently the town againurged the town t(

to the use of Suntaug Lake as athe Hoar

n as prac
cen any ethat the town

nn mi
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recommended in the communications referred to above. In the mean
time, the consumption of water in the town which in 1903 amounted
to 1,750,000 gallons per day, and was at that time in excess of the
safe capacity of the sources of supply, including Suntaug Lake, in a

ies of dry years has increased greatly, the quantity of water used
in the years 1907 and 1908 amounting, according to the records fur
nished by the town, to more than 2,300,000 gallons per day, or between
160 and 170 gallons per inhabitant. This rate of consumption is
greatly in excess of the capacity of the present sources of supply, and
unless an additional supply of sufficient capacity shall soon be pn
vided, the quantity of water in Suntaug Lake, as well as in Spring and
Brown’s ponds, must inevitably continue to decrease, excepting possibly
in years of great rainfall, until the water in these lakes becomes ex-
hauste

The consequences of the use of a sewage-polluted public water supply
have often been revealed by sudden and wide-spread epidemics of typhoid
fever or other water-carried disease, occurrences of which Massachusetts
communities have given no important illustration for many vear

But the use of a sewage-polluted public water supply may have othe:
injurious effects upon the public health than the spread of typhoid fever
or other diseases known to be carried bv water. Attention was first

to the Board by one of its members
Lawrence city filter in 1893, when
d decrease in the death rate of that
ling less by five times the greatest

called to this fact in a report made
soon after the introduction of the
there was a sudden and very marki
city, the total number of deaths 1
previous number of deaths by typl
disclosed the fact that the reduetb

oid fever. Studies as to the cause
n in the death rate was greatly in

:cess of that attributable to typhoid fever and other diseases known
to be carried by water. Since that time similar results have been

bserved in other cities which have changed from a polluted to a pure
r purified water supply. In these cities it has also been found that

there has been a marked diminution in the death rate following im
mediately the introduction of a pure water supply or the purification
of a polluted one, which is greatly in excess of the reduction attributable
to the elimination of typhoid fever and other water-borne diseases.

The supervision of public water supplies provided for by an act of
the Legislature of 1886, to ascertain their purity and fitness for domestic
use or their liability “to impair the interests of the public or persons
lawfully using the same, or imperil the public health,” was designed for
the purpose of protecting the public against the danger of polluted water

Unsafe Public Water Supplii
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as from time to time been enacted
: public health, and the interests of

supplies. Additional legislation
to secure further protection of tl

linking waterthose who are dependent for their
many' years since a serious epidemicAs inc t has been

y has occurred in M tts, au

•esult \vl ue in a very considerable degree to the en-

■cemen

üblic interests in thisthe State a reputation for t
material advantage to it in other waysregard that ha

public water supplies exercisable unc

found sufficient for its purpose, and verymg laws has usua

;o the public after the danger has been pointed out. If the protection to
he care of its public
in the State is to be

lluted water in any community afterEficient supplying

the fact is known sho

City of LyWater Supply

ch of the water supply of the
attention of the Legislature in

T 11

Lynn was firs t to tl

issed (chapter 509 of the acts ofJanuary, 1906, and an act was then
the rear 1906) directing the State Board of Health and the water
board of the city of Lynn to investi
proving the water supply of the city.

;ate plans for enlarging and im-
The results of this investigation

January, 1907. At this sessionwere presented to the Legislature in

Ants of the year 1907) authoriz-an act was passed (chapter 479 of
ing the city of Lvnn to enlarge i mprove its water supj

ijuiring that the construction of y in by the city, acting
public water board, within one year and completed within

;e years after the date of the passage of the act (June 6, 1907
ict also provided for further investigation of various methods of enlar
ng and improving the water supply of the city. Nothing was donewat

however, toward constructing the works required by the act, but the
:i extension of time within(

rk, w n liter

the Acts of the year 1908) entitled “An Act to extt
of Lvnn sha water

1909, ar
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in the year 1911. Again nothing was done by the city toward the con-
struction of the works required by the act, and the matter again came
up in the Legislature of 1909, when another act was passed still again
extending for another year the time within which the construction of
works for the enlargement and improvement of the water supply of
the city of Lynn should be begun; i.e., to the first day of January in the
year 1910. The time for the completion of the works was extended to
the first day of October in the year 1912.

Further delay on the part of the city of Lynn in providing a safe
public water supply is wholly unnecessary, since it is thoroughly well
known that the water supply of that city can be efficiently purified by
methods which have been in use in other cities for many years, at an
expense which the city of Lynn is entirely able to incur without adding
anything to the tax levy or increasing the water rates.

Other Water Supplies.

The conditions affecting the water supply of the towns of Abington
and Rockland illustrate a danger to which a number of water supplies
are rapidly becoming exposed. The water used by these towns has been
taken for mam' years from Big Sandv - Pond in Pembroke, the water
of which in natural quality is among the best of surface waters. For
many years after the works were introduced the watershed of this source
contained but very few dwelling houses, and the pond and its main
tributary, at the head of which is Little Sandy Pond, were visited occa-
sionally by hunters and fishermen, but were exposed so little to pollution
that danger of contamination could be guarded against by a very lim-
ited supervision.

In recent years cottages have been built in large numbers all about
the shores of the ponds, and a lar area of cranberry bogs has been
constructed near the upper end of I
pal tributary. The water suppliec
largely from Little Sandy Pond, or
numerous cottages, there is a large
visions for boating and bathing, i

g Sandy Pond and along its princi-
through this tributary is derived
the shores of which, in addition to
picnic ground with extensive pro-
resort for great numbers of persons

n

a

in summer.

The danger of the pollution of the water under these conditions has
been brought to the attention of the authorities of the towns, but it is
deemed impracticable now to purchase the land about the ponds and
thus secure adequate protection of the purity of the water. There is
little reason to doubt, however, that an adequate supply of ground water

mid be obtained in this region at a very reasonable cost, and the u
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of water from Big Sandy Pond discontinued; but, though the Board has

called the attention of the town authorities to the danger involved in

the continued use of Big Sandy Pond under present conditions, the town
authorities decline to take action toward protecting the pub ic health in

this matter and have not even sought to ascertain definitely the probable
nst of obtaining a new and safe source of water suj
Attention has previously been called to the unsafe condition of the

water supply of Great Barrington, where no action lias yet been taken
toward providing safe drinking water, and there are other places where
the conditions are not satisfactory. In most of the latter cases, howe\ er,

the towns are making progress in the matter of securing adequate san-

itary protection

Sanitary Protection of PublicEules and Eegulations for thi
Water Supplies,

Under authority of chapter 75, section 113, of the Eevised Laws, au-
thorizing the State Board of Health to make rules and regulations for
the sanitary protection of public water supplies, the Board during the
year 1909 established rules and regulations for the protection of the
water supplies of Pittsfield (Onota Lake) and Winchester (north, south
and middle reservoirs).

Examination of Sewer Outlets.
There are at the present time 116 cities and towns in the State which

are provided with complete or partial systems of sewers. Of these, 26
cities and towns lying about the city of Boston are connected with the
metropolitan sewerage systems, the sewage from which is disposed of
by discharging it into the sea. The sewage of the main portion 01 the
city of Boston is discharged at Moon Island, that of the north metropoli-
tan system near Deer Island, and that of the south metropolitan system
near Peddock’s Island. These outlets have been examined as usual
during the year, and no important change has taken place at either
outlet since the conditions were reported to the Legislature of 1908.
The sewage at Deer Island, which flows out at all stages of the tide, is
rarely traceable at a distance of a mile from the outlet; while at
Peddock’s Island, where the discharge is also continuous, the sewage has
very little effect upon the harbor water, and is noticeable only in the
immediate neighborhood of the outlet. At Moon Island the conditions
remain about the same as in past years.

In addition to the city of Boston and the cities and towns included in
the metropolitan systems, there are 14 cities and towns which discharge
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their sewage either directly into the sea or into tidal estuaries connected
therewith. The main sewer outlet of the city of Salem and town of
Peabody discharging into Salem harbor has been the subject of careful
observation during the year, and observations have also been made upon
the effect of the disposal of sewage from the Beverly sewers, the outlet
of which discharges into Beverly harbor. Much of the sewage and
manufacturing waste which was formerly discharged into the North
Eiver is now disposed of by means of the sewers of Salem and Peabody,
but the condition of that stream remained objectionable during much of
the year. Measures have recently been taken by the authorities of tire
city of Salem to prevent the further pollution of the stream by manu-
facturing waste.

There has been a considerable growth of the tanning industry in the
adjacent town of Danvers, and tannery refuse discharged into tidal
estuaries in that town is creating a considerable nuisance.

Of the main sewers discharging into the sea, the most objectionable,
as noted in previous reports, are the outlets of the cities of Lynn and
New Bedford. The sewage of the city of Lynn is discharged at all
stages of the tide into a small branch of the harbor channel, where there
is no strong current to remove the sewage. In consequence, in calm
weather, or when the wind is east or south, the sewage remains near the
outlet or is carried toward the shore, and solid matters from the sewage

are deposited on the bottom of the harbor and along the shores in the
neighborhood. There are wide areas of flats exposed at low water in
this region which are now covered with a deep deposit of sewage sludge,
and the conditions all about this outlet are very offensive during much
of the year. This matter was brought to the attention of the Legis-
lature last year, and it was stated by representatives of the city of Lynn
that investigations were then to be made with a view to a proper dis-
posal of the sewage. It is understood that these plans have been com-
pleted, but no action appears to have been taken as yet by the city.

At New Bedford the sewage of about two-thirds of the city is dis-
charged at numerous outlets along the shores of the' harbor and in the
Acushnet River, while the sewage of the remaining third is discharged
at the head of Clark’s Cove. Nuisances are created at several points,
the most serious of which is found in Clark’s Cove, where there is no
strong current for the removal of the sewage, and the prevailing winds
in summer cause it to collect near the upper end of the cove, where it
creates a very offensive nuisance in a thickly populated neighborhood
A. plan for relieving the nuisance was submitted to the Board for its

nsideration during the year, but the plan was not satisfactory, and
now making an investigation of plans for the collection of
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the sewage from the present outlets and disposing of it Iw dischargin
main outlet off Clark’s Point sout

The remaining sewer outlets have been considered in connection with
ic examinat

F PiIVIPollution

The effect of the pollution of the rivers of the State by sewage i
ring establishments has increase

aused by tl

the I aling with the general subjcac

a taken in 1872, when an order was
irecting the State Boa Health to collect information con-

ms and of the wattillutionr

towns, and make a report at its next session; and, in com-
1, after investigation, made a reportthe Boariance with tl

n the subject to the Legislat
The condition of the variou was subsequently reported in detailanous river

whole question of dealing with tinfrom time to time. Fina
ams in Massachusetts was submitted to
isachusetts Drainage Commission, ap-n as the M
ally a general system of drainage forpointed in 188 m

and Charles rivers, and, further,the Mystic, Blackst nen

to consider and report upon the needs of other portions of the Common-
wealth regarding water supply and sewerage. The recommendations of

to the prevention of the pollutionlev relate to the preve:

streams, were in part as follow

We think it would be well, then, for the Legislature ne

or more persons to look after the public interests in this direction. Let the
icquaint themselves with the actuaand waters be char

dition of all waters with r or purity

and to inform themselves particularly as to the relation which that condith
(

11 remediable p<

put ther

v



WATER SUPPLY AND SEWERAGI [Jan14

tion in the management of water of the consequences of his acts. In a word,
;uard the public interest and the public
ither pure or defiled, with the ultimate
that sooner or later ways may be found
of the State. We propose to clothe the
power to examine, advise and report,

it shall be their especial functi
health in its relation with water, wh
hope, which must never be abandoned,
to redeem and preserve all the waters
Board with no other power than th«
except in cases of violation of the stf
notice, are to be referred to the Attori

lutes. Such cases, if persisted in after
ley-General for action. Other than this,

its decisions must look for their sanction to their own intrinsic sense and
soundness. Its last protest against wilful and obstinate defilement will be to
the General Court. To that tribunal it shall report all the facts, leaving to
its supreme discretion the final disposition of such offenders.

The recommendations contained in the report of this commission were
enacted into law, and under those laws the powers of the Board in dealing
with the pollution of rivers, except in the specific instance of the
Neponset River and limited areas in certain other watersheds, are simply
advisory. By the revision of the statutes in 15)0"3, the portion of this
authority which relates to the Merrimack and Connecticut rivers, and
a portion of the Concord River, was removed. The laws requiring the
submission of plans of proposed drainage and sewerage systems to the
State Board of Health for its advice before their construction have
operated to prevent further objectionable pollution of most of the rivers,
since in most cases cities and towns have complied with the advice of
the Board in these matters; but the Board has no power to prevent or
limit the pollution of rivers by those cities and towns in which sewerage
systems had already been constructed before the laws requiring the
advice of the Board were enacted. There is still a large number of such

ties and towns, and, while in some instances municipalities which have
disposal for many years have by

1 this practice, the Board has no
re a city or town persists in con-
)f the river, except to report the

used the rivers as places of sewage
the advice of the Board discontinue
further power of action in eases wh
tinning the objectionable pollution
facts to the Legislature.

North Branch or the Nashua Rivet
The condition of this river has b

Plans for purifying the sewage and
of Fitchburg before discharging the

en objectionable for many years,
manufacturing waste of the city
i into the river were considered

many years ago, and in the year 1901 the city secured legislation (chap-
ter 354 of the Acts of the year 1901) to enable it to construct a system

if sewage disposal
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the whole question was made byA very thorough investigation

for a system ol sewage dispiiVexpert sanitary engineers, and pla i

al, under the provisions of thewere presented to the Board for it
approved on Dec. 17, 1903. Whenabove act, on Dec. 2, 1903, and wer
ard it was proposed to construct inthese plans were presented to the I
posal works for the collection andthe beginning a trunk sewer an
f sewage, and subsequently to effectpurification of the dry-weather flow o

gradually the separation of the seiva from the storm water. In view
xtend the latter work over as longf the conditions, it was desired t
ng all the circumstances, the datea period as practicable; and, consid
was placed at Jan. 1, 191ion of this worin

Nothing having been done by the city toward beginning the con-
struction of any portion of these works, the Board brought the matter
to the attention of the Legislature in January, 1908, for such action as
the Legislature might deem necessary, since the pollution of the river

a nuisance. The committee of the Legislature of 1908 to
which the report was referred gave several hearings upon the matter,
and subsequently, upon the assurance of the mayor that he would bring
the matter to the attention of the city council for action, no legislation
was deemed necessary. The matter was referred to the city council
in the latter part of that yr ear, but no action was taken, and the Board

i reported the facts to the Legislature of 1909. After several hear-
ngs, the committee on drainage, to which this matter was referred, mad

the Legislature relative to the pollution of the north branch
of the Nashua Eiver by the discharge of the sewage of the city of Fitch-
burg into that stream, which is printed in the journals of the Senate
and House. The committee reported as follow

matter, and are firmly convinced thatthat they have carefully considered 1€

•onditions existing at that pointthere is just cause for complaint be ui

wise to alter existing legislation nowThey do not, however, believe that it
aneetion therewith. They believe that1 city in

rat it intends to remedy thisty of Fitchburg is sincere in its
t the earliest opportunity, but ir
arties should show by definite ai

r opinion the time has arrived when
ions to the State Board of Health that
committee further believe that said citytheir intentions are sincere. And t c

h from time to time that some defi-the State Board of H
ation and disposal of its sewagle progress has been made i

Journal of the Senate, June 7, 19( page 108;

The Board reports that no definite progress has been made by tlthe

'ear 1909 either in the separation orcity of I
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posal of its sewage. In the mean time, the condition of the river has
become much worse than ever before, and its pollution has been a source
of complaint for a distance of more than thirty miles below the city.

Time will be required to construct a system of sewage disposal and
provide trunk sewers necessary for diverting the sewage from the river;
and if this work were prosecuted with the utmost diligence, it could
hardly be advanced to such a point as to relieve materially the pollution
of the river in less than two years. In the opinion of the Board, it is
important that further unnecessary delay in the removal of pollution
from the north branch of the Nashua River shall be prevented.

Pollution or the Assabet River.
The Assabet River has again been very offensive below the sewage

disposal works of the town of Westborough during much of the drier
portion of the year. Its condition has also been very objectionable below
Hudson and again below Maynard. The pollution of the stream below
the Westborough filter beds is caused by the imperfectly purified effluent
discharged into the river from those works. The inefficient operation
of the filters is due largely to the discharge into the sewers of the wastes
from a yeast factory, which contain 3reast and alcohol in such quantities
as to clog the filters and arro-t nitrification. Plans for enlarging the
filter beds were approved by the Board during the past year, and the
additional filters have been partially constructed.

Acting under the provisions of chapter 433 of the Acts of the year
1909, the Board, on Nov. -I. 1909, issued an order to the proprietors of
the yeast factory requiring treatment of their waste before its discharge
into the sewers in such a manner as to prevent interference with the
operation of the purification works.

The pollution of the stream below Hudson is due largely to the same
cause as at Westborough, the unsatisfactory operation of the works for
the purification of the sewage. In this case the failure of the filter beds
to purify the sewage satisfactorily is due to the discharge into the sewers
of the wastes from a woolen mill containing an excessive quantity of
fats, which has clogged the filters and prevented nitrification. The con-
struction of additional filter beds at this place also was begun during
the past year.

Early in July the owner of a factory on the stream below Hudson
brought action in the Supreme Court to prevent the pollution of the
river, and, under the direction of the court, works have been constructed
for the treatment of the waste from the woolen mill before its discharge
into the sewers.
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in it is probable that the new filterAt both Westborouffh and Hu
beds will have to be completed before it will be practicable to restore

their former condition, and secure again the efficientthe

purification ot the sewage oi these towns.

At Maynard the pollution of the stream is caused chiefly by the waste
iin a large woolen mill, though the stream is also polluted by a small

amount of sewage from the town. The proprietors of the woolen mill
n advised to purify the wasteand the authorities of the town havi

and sewage, to prevent the further j Dilution of the river

Hoosick ElverPollution of tile

in North Adams and WilliamstownThe condition of the Hoosick Eiver
n the last few vears, and has nowme increasingly objectionable

anee and likely to be injurious tore stage where it is a nui

living in its valley. The Boarddense populationtl tl

has notified the towns of Adams and Williamstown and the city of
river, and has advised the purifiea-North Adams of the condition of t

re its discharge into the streamtion of the sewage ot those places b

The town of Adams during the pa t year prepared a plan for the coi-
was subsequently submitted to;tion and disposal of its sewage, wh

understood that investigations re-and approved by the Board, and it
have been begun in the city oflating to the treatment of the sew a

North Adam
y becoming more objectionable.The condition of this stream is raj
delay in relieving the pollutiontant that there shsand it

if this r;
Pollution of the Neponset Rive

60 of the Acts of the year 1906Tender apter

this stream have been removed, andmany of the sourc
purification works of the townwith the completion of the sew

ewage from the sewer of that townNorwood, and the diversion of t
the rution

Manv of the factories have begun the construction of works for the
in of their wastes, but large quantities of foul refuse sti

■onchtion of the r
r has been very objectionable. The character ai

le stream ha

and practicable methods for their purification have been selected. Under
advice of the law department of the Commonwealth, proceedings ar

nst those who are not complying with the law
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Pollution of the Housatonic River.
The city of Pittsfield and the towns of Lenox and Stockbridge in the

valley of this stream are provided with sewage disposal works, and in the
case of the town of Stockbridge all of the sewage is purified before being
discharged into the stream. At Pittsfield the purification works have
been efficiently operated, and all of the sewage brought to the works has
been well purified before being discharged into the river. The works
have not yet been extended sufficiently, however, to collect all of the
sewage and manufacturing waste which pollute the streams in the city,
and considerable sewage still reaches the river and its tributaries which
should be removed and diverted to the sewage purification works.

At Lenox, attention having been called to the pollution of the river
by the sewage of that town and the need of additional purification works,
the town has taken up the matter during the past year, and caused
investigations to be made and plans to be prepared, which, if carried
out, will provide adequately for the purification of the sewage.

While the city of Pittsfield and the towns of Lenox and Stockbridge
have constructed and are now maintaining works for the purification of
their sewage to prevent the pollution of the river, the towns of Dalton,
Lee and Great Barrington discharge all of their sewage directly into
this river without previous treatment. This inequality of responsibility
for maintaining proper sanitarj' conditions in this valley has come about
through the fact that sewers existed in these towns before the passage
of laws relating to the pollution of streams, and the systems can be in-
definitely extended without making them amenable to existing laws re-
lating to the pollution of streams. It is desirable that the expense and
responsibility of maintaining a clean river should fall upon all of the
towns instead of being borne by a part of them.

Pollution of the Merrimack River
The condition of the Merrimack River was very thoroughly invest!

gated in the year 1908, as required by chapter 114 of the Resolves of
that year, and the results were reported in detail to the Legislature
of 1909. An act was subsequently passed (chapter 505 of the Acts
of the year 1909) requiring the Board to examine the river and its
tributaries at such times as it may deem proper, and whenever it shall
determine that its condition is likely to become injurious or dangerous
to the public health to prepare a plan for removing the cause of such
injury or danger and report the same to the General Court.

Examinations made during the past year show that the river is badly
polluted and contains much objeetionab'e matter, and refuse, from manu-
facturing waste, which is most noticeable below the city of Lawrence.
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Taunton RivekPollution of thi

was made of the condition of the
of the Taunton, flowing through

During the year serious complaint
Matfield River, one of the tributarie
Brockton and East Bridgewater, am investigation has shown that thean

astes from manufacturing and in-
city of Brockton. The owners of

tream is being badly polluted by «

dustrial establishments, chiefly in th
aments have been noti he necessity for treating

their wastes in such a manner as to prevent the pollution of the river
The Nemasket River, one of the main branches of this stream, is

the town of Middleborough, and thebadly polluted by the sew
age of the city of Taunton which is
a city under plans approved by the
s ago, which require the removal of
are July 1, 1910, and its purification

main stream is polluted by the sew
discharged into the river below th
State Board of Health several year
the sewage from the river on or bef
upon a certain area of land in Berkley acquired by the city and set
apart for this purpose several years ag

Objectionable Conditions in Other Stream

Green River, one of the principal tributaries of the Deerfield River, is
badly polluted near its mouth by the sewage of the town of Greenfield,
which has caused a very serious nuisance in this stream for several

i for removing the sewage from the
;1 of sewage disposal for the town.

years. Plans are now being prepar
river and providing a proper meth

The Ware River is badly pollut
manufacturing wastes. At Barre,
the discharge of wastes from a wool

at several points by sewage and
on the upper waters of the river,
■combing plant has created a serious

nuisance. The river receives further pollution at Wheelwright and
Gilbertville, and at Ware is polluted by large quantities of wool-scouring
waste and by the sewage of the town. Below Ware the effect of tl

ning very objectionabl
The French River is polluted at various points along its course, chiefly
woolen mill wastes, and at Webster it receives an enormous quantity

lition the entire sewage of tin
the town during the past year has been very

ich flows throughSpicket River, a tributary of the Merrim
ra of Methuen and a densely populated

Li
able nuisance. Tl

by manufacturing wastes in the town of Methuen,
n has shown that the chief cause of the trouble during

ited considera
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the present year was the manufacturing waste discharged from certain
processes in the Arlington mills, though the stream is also considerably
polluted by sewage. The banks of the stream, which are overgrown in
places by bushes, were in an objectionable condition, and there were con-

r on the sides and bottom of thesiderab'.e deposits of offensive matt
stream. The Board has recommend
dition of this river, which, if carriei
therefrom.

a, plan for improving the con-
ut, will prevent further nuisanc

River, which has long been the
has begun apparently to show im-

The condition of the Blackston
worst-polluted stream in the State,
provement.

The Ten Mile River, which has 1
of the sewage of Attleborough and
charged untreated into the stream.

acome a serious nuisance by reason
North Attleborough, which is dis-
is in process of improvement, the

construction of sewerage works having already been begun in North
Attleborough, while plans for the works which are to be constructed
luring the coming year are being prepared by the town of Attleborough

CuAiiLES River Basin
The plan of converting the tidal estuary of Charles River into a

fresh-water basin, proposed by a joint board consisting of the Metro-
politan Park Commission and the State Board of Health in a report
presented to the Legislature in 1894 and adopted by chapter 465 of the
Acts of the year 1903, has been practically completed, and in October,
1908, the flow of the tides was shut off at a dam at Craigie bridge be-
tween Boston and Cambridge. With the high flows of fresh water in
the river during the winter and spring of 1909 salt water was gradually
excluded, and the river has been maintained during the past year as a
fresh-water basin. The result predicted has been realized. This un-
sightly and at times offensive estuary has been converted into an at-
tractive fresh-water lake, and a great improvement in the drainage of
its shores and of neighboring areas has been made possible. The level
of the water, which formerly rose at times of high tide to 10.5 feet
above low water in Boston harbor, and frequently to 12 feet or more
above that level, flooding the basements of many of the houses on the
water side of Beacon Street, is now maintained at all times at a level of
approximately 8 feet above low water.

The dam has alread}' proved of incalculable value in protecting the
comfort and health as well as the property of the inhabitants in tin
densely populated low lands in the Back Bay district, and elsewhen
along the valley of the Charles River estuary, by preventing the en
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trance of the tide in the great storm of Dec. 26, 1909, when the tide
rose to grade 15.68 above low water 1 in Boston harbor, a level slightly

Minot’s Ledge tide of April, 1851,higher (0.02 of a foot) than th
and .78 of a foot higher than in the great “Portland ” storm of Nov
26, 1898

At the lower side of the dam the maximum height of the water was
15.79. The grade of the streets in the Back Bay district is in many

places be'ow 17, and the level of Back Street, which borders the river
in the rear of Beacon Street, is below grade 14. Cellars in this region
are at grade 12, and the yards in some places in the districts tributary
to the new basin in this region are as low as grade 10.

Had this enormous tide entered the river freely, as before the dam
was built, it must have caused great discomfort and injury to the in-
habitants, and damages of many thousands of dollars to property through-
out a wide area of lowland bordering the river above the dam.

The condition of the water of the basin has remained satisfactory
throughout the year. It still receives a considerable amount of unneces-
sary pollution, which is being gradually diminished.

Lawrence Experiment Station.
During 1909 fifty-one filters have been in operation at the Lawrence

Experiment Station. Twelve of these have been used for studies on the
purification of water, twenty on the purification of domestic sewage, and
nineteen on the purification of manufactural wastes. The sand filters

for a period of nearly twenty-twoto which the sewage has been applied
n, and have produced effluents asyears have been continued in operati

well or better purified than during n my of the preceding years.
:d for eight years, and sprinklingContact filters which have been
iperation. Long-continued studies
yielded very valuable information

i use for ten years, are still in

upon the filters of eachage whicl n
and hampairing their efficien

if operation necessary to maintainard to metric

actory and perr anent operation

Most important and valuable at the present tin me atic

tion of methods for the purificathe experiment station in the im
tion of waste from manufacturing establishments which are the source

fate. These wastes a
character that they are often very difficult to purify, but the

methods which are practicable and r

wastes are in great variety, and i

BO!
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processes of manufacturing paper, leather, cotton and woolen goods, yeast,
fish glue, gas, etc. Besides this, various methods have been studied for
the disposal of sludge resulting from the sedimentation of sewage and
of the effluents of trickling and contact filters by means of settling tanks
and in other ways. In this connection new types of settling tanks have
been studied, and the operation of filters constructed of horizontal layers
of slate, begun in 1901, has been resumed. The investigation of the
disposal of sewage sludge b)r destructive distillation, begun in 1908, ha
been continued, and much information obtained as to the value of th
gases, coke and other products resulting from this proce:

The studies on water filtration have included the operation of nu-

merous slow sand and mechanical filters and of double filtration sys
terns. Particular attention has been devoted to the effect of the rate of
filtration on the efficiency of slow sand filters, and a series of filters con
structed of the same depth of sand and receiving water of the same char
.cter have been operated at rates varying from two and one-half million

to twenty million ga[lons per acre daily. Studies have also been made
m the removal of color from highly colored -water by the use of dif-
ferent coagulants followed by filtration. Filters of broken stone operated
with water, in the same manner as trickling filters are operated with
sewage, have been studied, and the results obtained have helped to make

clear some of the causes hitherto not thoroughly understood as to the
purification of water by biological action. An investigation of the use
of various disinfectants in connection with the purification of water and
sewage has also ,been in progress, and much information as to the
efficiency of disinfectants of various kinds when used for the purpose ha:
been obtained.

As during previous years, all the bacterial work for the department of
water supply and sewerage has been carried on at the station.


