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\To His Eicellency the Governor of the Commonweallh of Massachusetls.
Sir : — The undersigned commissioners appointed to con-
sider and report systems of drainage for the Mystie, Black-
stone and Charles rivers, and for some other purposes recited
in a resolve .of the legislature, which received your official. .
approval on the twenty-cighth day of May, 1884, beg leave

- "to state that they have attended to the duty aqsufned them,

and desire to submit the following report: — | B
The resolve under which they acted directed them to con-
sider and report a gencral system of drainage for the relief
of the vulleys of the Mystic, Blackstone and Charles rivers,
and for the protection of the public water supplies of the

“cities and towns situated within the basins of said rivers;

also to consider the various methods of disposal of sewage,
and the application of such methods to any portion of the
territory mentioned in'the resolve. They may further con-
sider and report upon the needs of any other portion of the
Commonwealth as to the disposal of sewage and the protec-
tion of the public water supplies therein. The commission-
ors were empowered to employ such engineering and other
agsistance as might be necessary to carry out the designated
objects, and wcre directed to include in their report suitable

maps and plans of the territory to be drained. They were

empowered to expend, for all the purposes of the commis-.
sion, such a sum, not exceeding twenty thousand dollars, as
might be found necessary.. :
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Thoe commissioners first .met and organized July 9, 1884,
and immediately set themselves to study in person the Tocali-
. ties especially “indicated by the legislature. The water
supply and sewerage systems of Boston were carefully
inspected, and the v'llleys of the Mystic and Charles visited
and traversed with minuto ﬁdehty The: Blackstone River
was followed down from the outfall of the Worcester sewer
to the town of Blackstone, and its condition noted. The
commission also gave a hearing at Millbury, at which the
people lﬂl]dbltlll"' the valley were invited and encouraged to
present their views.. The city ‘of Worcester was also, re-
quested to send representatives, and was, .in fact, present by

its mayor and corporation counsel. The commissioners have .

visited and examined the State Prison at Concord, the
‘Woman’s Prisoun at Sherborn, the State Lunatic Asylum ‘at
Danvers, and many other localities “where they ‘deémed a
. personal inspection advisable, or where interesting experi-
ments in sewerage were known to be on trial. They cansed
circulars to be addressed to all the cities and towns in the
Commonwealth which they thought might he in any way
interested in the subjects of investigation, explaining the ob-

ject of the commission and inviting correspondence or sug~

gestion, Being well aware how largely the value and weight
of their recommendations would depend on the character of
the professional assistance upon which they must rely for
a great ‘part of their facts, the commissioners devoted
their early and earnest attention to the organization of an
enginecring staff. They were fortunate in securing as head-
of that dcpmtment an engineer whose previous experience
had peculurly fitted him for their purpese. Mr. Eliot C.

Clarke was just closing a prolonged engagement as Assistant
Engineer of the Improved Sewerage Works of the city of
Boston. - In that employment it had becn his business. to
study the whole subject of sewerage and water supply, and -

‘to familiarize himself with all practical details of such

works. Ilis services have proved of the highest value’

to the commission, and his thorough and exhaustwe report, ,

which is printed herewith, supplles with mihute  precision
- all the specific information which may be found neces-
sary to sustain and illustrate the more condensed con-
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clusions of this report. Mr. Clarke has spared no pains to

" obtain the latest information, to observe the most recent

experiments, and to collect 2 mass of reliable engincering
data which adds great force and validity to his conclusions.
Ono of the doubtful points in the sewage problem being
the .possibility of disposinrr of sewage upon land “during
the protracted severe frosts of our climate, he’ vnsnted
Pullman, at the request of the commission, to ohserve the
actual operation in progress during cold more extreme-than
‘that of a New England winter. In the summer of 1885 he
crossed over to England, in order to verify, by personal
inspection, the accuracy of the printed statements regarding

“a great number of sewerage experiments which arc under-

going practical trial in that country. There, he had a goed
opportunity to cstimate by actual obscrvation” the amount .
and kind of injury; if any, which the establishment of a
sewage farm, or filter-bed, inflicts upon persons or property
in its vicinity, and especially during the periods of highest
temperature. No labor has been spared, and a large sum
of money has been spent, to obtain a thorough comprehen-
sion of the subject given us in charge, and to ensure a

* patient scarch for the most economical and cffective reme-

dies.

From the fact that previous commissions had reported
heretofore upon the more important parts of the districts
mentioned in the resolve establishing this board, we were
forced to infer that the legislature rcquued something moro
or something different from the information already af their
disposal. The Metropolitan Drainage Commission, for ex-
ample, made a very valuable report upon the Mystic Valley, .
with an estimate of cost,.in 1882, and in the samo year
the State Board of Ilealth, Lunacy and Charity made
a carcful and eclaborate report upon the Worcester. sowage
and the Blackstone River. In the former of them, the
commission say .that ¢¢it would be impossible to decide

" satisfactorily upon the details of plans for the drainage

of so extensive a district, without a mass of information
much more costly to obtain than we bhave felt justified in pro-
curing.” They felt obliged, therefore, to assume the total
cost at o lomp sum, which was not arrived at by any specific
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and accnrate investigation. Presuming that it was in part
this lack, of precise detail which the present commission
was appointed to supply, we carly set oursclves to ascer-
tain the cost of & complete collection of cngincering in-
_ formation, sufficient to enable us to fix with approximate
certainty the actual cost of works which we might recom-
mend. We found that tho sum of twenfy thousand dollars,
which had been thought to be enough, would prove too little
for the kind of investigation which we conceived to be essen-
tial for our report. We decided, accordingly, to apply to
the legislature of 1885 for more money than had becn origi-
nally appropriated. We based this fresh call expressly upon
the ground that it was necessary to make this report exceed-
ingly minute and detailed, in order that the practicability and
cost of the plans recommended might be assured and pre-
cisely defined. The legislature, concurring in this view of
the undertaking, authorized 2 further expenditure of thirtcen
thousand dollars, if . required. Of this snm it was thought -
that about five thousand dollars would be necessary for a
* eareful survey of the Neponset river and valley, in the pros-
ecution of which the Joint Standing Committee of the Legis-
lature cxpressed much inferest and to which they urgently
divected our attention. And the commissioners desire to
. to say that the quality of the lands and waters, the nature of
their surrouandings, and the adaptability or otherwisc of the
varions situations for sewerage operations of different kinds,
together with all the engincering facts upon which the practi-
cability or expedieney of such difficult and expensive works
depend, have heen in each case accurately ascertained and
considered. It has heen our aim to prepare the cstimates
‘of cost with such care that they may be used for framing
contracts for actual construction, and we think thcy may be
relied upon as safe and conservative. .

In addition to the ‘observation of contemporary experi- °
ment and attention to practical detail, the commissioners
have endeavored to master the theoretical and historieal lit-
crature of the subject, and to become familiar with the results -
of previous investigations here and elsewhere, as well as the
reports upon cognate matters which have been called for by
the legislature, or obtained by public boards or munici-
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pal authorities in this State. These pﬁblications, not less
~ than independent inquiry, strongly impressed upon us the
extrems costliness of such extensive drainage works as the
Resolve seems to contemplate, and we may as well preface
what we have to say by admitting frankly the great impor-
tance which we have invariably attached to the relative ex-
pense of different plans. We felt that the necessity of strict
economy should not be lost sight of for a moment. Sewerage
at its cheapest is very dear, and it must always be remembered
that the communities which will be called upon to pay for
this improved sewcrage are already heavily taxed and often
“deeply in debt, and it may well be that a project for their
relief might be so adinirable that it Would be ruinous.
People can hardly be blamed if they prefer enduring a good
deal of discomfort and considerable jeopardy to health rather
than face possible bankruptcy and certain impoverishment.
Nor were we unmindful of the many other importunate
demands for needful municipal outlay besides this. We
folt obliged, therefore, to approach all proposals from the
pecuniary point of view, fecling that it would be futile to
recommend anything which would be, in a money scnse,
impracticable, no matter how brilliant might be its theo-
retical promise. In submitting our conclusions, thercfore,
wo fecl justified in claiming-to have given careful consider-
ation to every bearing of each case which our experience
or that of our cxpert assistants could. suggest, and the
course finully adopted has heen the one which, upon weigh-
ing cvery contingency, secemed to us, upon the whole,
obnoxious to the fewest objections. In order to lessen
as far as possible the liable to error or oversight, we
thought it best to submit our conclusions, when they had
reached a. certain degree of maturity and assumed a suf-
ficiently definite form, to the revisal and criticism of high
. professional authority. Messrs. Joseph P. Davis of New'
York, and Rudolph Hering of Philadelphia, were accord-
ingly called in as consulting engincers, to scrutinize and
review the facts, figures and proposals which the engineer
of the commission had submitted in a preliminary report
to us and which hud been by us provisionally aceepted.
The reputation of these gentlemen is such, and the per-
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sonal experience and special knowledge of the former, in
respect to these particular problems, so-well known, that
we felt sure that we might confidently accept their judg-
ment as final, in case they should be able to agree. By
their report, which may be found annexed, it will, be seen
that, after careful study and inspection, they concur in the
views of Mr. Clarke in all essential particulars, and unite
in the opinion that his plans and recommendations are well
considered, and the Dest attainable under the circumstances.

We interpreted the language used in the resolve which
directed us to report measures for the relief of certain dis-
tricts, to relieve us of ‘the burden: of proving the -need of
relief. We construed the terms thosen to import an assump-
tion by the legislature that a condition of things existed
now, or was llkcly soon to exist,. Whth called f01 some
remedinl measures, and it was the character of these mens-
ures, and not the question of their necessity, which it was
given us in charge to determine. Wo have accordingly
" expended comparatively little energy or funds in estimating-
the precise amount of evil which the lack of drainage has
inflicted or is likely to inflict upon the lands and waters
specified 'in the resolve. We have concerned oursclves in
the main with claborating complcte plans in each case for .
removing any such evil, assuming it to exist. And irre-
spective of the precise text of our commission, we should
have een forced to this conclusion by consulting the reports
of our predecessors in the same fields of labor.

" And in this connection it sccms appropriate to indicate the
sources from which we have derived much information bearing
" upon the subjects of this inquiry, and to which we are greatly
indebted for examples of careful examination and able treat-
ment of both the special.and general investigations upon
which we have been engaged. In 1871, a special report on
the pollution of Mystic Pond water, by George Derby and
Prof.-W. R. Nichols, was printed in the second annual report
of the State Board of Health., The next year the legislature
resolved, that ¢¢ the Board of Fealth be requested to consider
the general subjeet of the disposition,of the sewage of towns
and cities, having in view, first, its utilization as a fertilizer;
second, sanitary effects of draining the same into the waters
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_of the Commonwealth; third, the increasing joint use-of
water courses for sewers and as sources of supply for domes-
tic use by the people of the Commonwealth.” In compliance
with this direction, that board, in the following year, made a
speeial, very interesting, comprchensive and instructive
repott on sewage and sewerage; the pollution of streams;
and the water supply of towns ; which may be found in their
fonrth annnal report. In the year 1874 a report was made
to.the Boston city government by the Mystic Water Board,
with plan of Engineer Doane for building sewers in Mystio
hasin to protect the water supply. Again, the fifth sunual
report of the State Board of Health contained a special
report on the present condition of eertain rivers of Massa~
chusetts, together with considerations touching: the water
supply of towns.

The seventh annual réport of- the same board contains
another special report on the pollution of rivers; the water
supply, drainage and sewerage of the State from a sanitary
point of view, and the disposal of sewage.” And in the very
next year it followed this with a further speeial report on
pollution of streams and disposal of sewage, ete.

In 1878, their ninth annual report had a special report on
dr‘umn‘e and health, sewerage and pollution of streams.

The legislature of 1881 (chaptcr 67, General Statutes)
requested thc'State Board of Health to report on the pollu--
" tion of Blackstone River by Worcester,

In the year 1881 the legislature, authorized a commission
to consider the drainage of Mystic and Charles River valleys,
with the estimate of cest; and the following year that com-
mission made a report of their findings to the legislature,
which, with plans, may be found in House Document, No. 4,
of the year 1882, During the samo year appeared a re-
port of the State Board of Health on the pollution of the
Blackstone River. In February and March, 1884, the Joint -
Standing Committee on Health had a very long and elaborate
series of hearings in regard to the pollution of Blackstone
River by Worcester. And the same committee for the year
1884 took a large amount of evidence in relation to prevent-

*ing the pollution of water supplies of cities and towns, which
was printed for the use of the legislature,
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It will be seen from this catalogue how thoroughty the-
ground had been gone over by competent workmen, before
we were ordered to resume the inguiry, and how much diff-
culty the legislatare has found in dealing ‘with evils which
are admitted to exist, are known to be increasing, and which
scem to possess enormous vitality. .

Before proceeding to define oxactly what we think the -
most expedient thing to do to remove theso stubborn and
threatening ‘abusos, and to rclieve the-Mystic, the Charles
and the Blackstone, it may serve to prepare the way for the
discussion of those cases, and to indicate more clearly the
motives which urged us in. the direction we have taken in
cach instance, to attempt to describe here as curtly as may
he the present attitude of what may fairly Dbe entitled the
_science of sewerage. Some such task is especially assigned
ug in the resolve under which we ack: The commission

shall consider the various methods of disposal of sewage, and )

the application of such methods to any portion of thc terri-
tory herein mentioned.”

Sewerage may be: defined as the removal of what is popu-
Harly called fiith, by water. For the purposes of this
report it has been found convenient to consider household
sewage, and the pollutlon of bodies of water by manu-
factories, separately. Confining ourselves then more, pal-
ticularly to domestic sewerage, it may be said to be largely
an outgrowth of the modern systems of water supply. So .
long uas people live thinly seattered over the country, no
difficulty arises about the removal of the offensive refuse of
living. It is sufficicntly solid to be retained in suitable
“temporary receptacles for a scason, and readily taken away
from time to time to land where 1t is valuable as manure.
As long as the natural supply of clean water sufliced for the
community, so long the simple natural channels of absorp-
tion and diffusion were able to carry it away when made
dirty by use. Even after the inhabitants in towns became
closely packed together, the same methods eould be made to
answer by enlarging the vaults info cesspools. It is still
retained in many large places, but it requires great care in
management, and considerable expense to prevent nuisance.
- Speaking generally, it is found easiest and cheapest to use
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water as a vehicle for entire removal. Especially is this
accepted as almost inevitable when the use of water becomes
as lavish as it generally does in our towns when once a pub-
lic water supply is introduced. Systematic water supply
turns “* night soil ” into mere dirty water, which can hardly
be carried away in carts, or permitted to leach away through
the ground. It calls for a channel of discharge as swift and
capacious as its source of supply. Scwerage works are, so
to speak, the corollary of water works, and, in our opinion,
should immediately follow their adoption cverywhere. Tako
_ the city of Boston for ah example, on a large scale, of what
is donc in miniature in- half the larger towns in the State.
The Mystic and the Sudbury are turned through the city
at the rate of thirty million gallons a day. This enor-
mous flood is used, and turned to sewage in the using. It
must then be got rid of ; but how? To answer this question
in cach case is the science of sewerage. The simple and
obvious way is to let it run into the necarest water. This is
the practice of the earliest time, and it is still admitted to be
the best where it is entirely practicable. For, earnest as has
been the protest of many noted theorists against this apparent
waste, yeb a great preponderance of evidence has convineed
tho best modern authorities that the loss is not a real injury.
Not that any one denies that human excrement is a good
manure. Nor can we controvert the chemist awhen he offers
to prove that every ton of Boston sewage contains two cents’
worth of fertilizing matter. Admitting it all, the difficulty
of oxtracting it remains. Practically, no ono would take the
sewage of Bostor as a gift, although in theory it may be o mine
of weulth. Tho truth is, that the exereta and other valuable
ingredients are so mixed with heterogeneous and often injuri-
ous matters, so altered by chemical changes and so drowned
in water, that they are of little or no value. Tt costs more
to get them out than they are worth when saved. Taking
all the accessible evidence 'into account, the very able and
distinguished - royal commission which lately discussed the
whole question of sewage disposal in connection with the
great problem of the London sewage, came at last to tho
conclusion, that *“in some very favorable cases a profit may
be made without purification, and very froquently the puri-



xii ~ MASSACHUSETTS DRAINAGE COMMISSION.

" fication may be made without profit; but the two cannot
apparently be combined.’

Still, thourrh it may be truec that the simplest and casicst
may yet be the best way of getting rid of sewage, it is
not always suitable or safe. Tor, though diluted so
much as to be valueless, it is not diluted enough to he
harmlcss. It retains a facility for decay which males it an
offensive and a dangerous neiglibor, and thaf, too, whether
we cast it into the seca, or into estuaries or rivers or brooks.
The defilement is often such as to cause alarming mischicf
It may answer very well for New York to discharge hier sew-
ers dircctly into the Hndson and East River.on cither hand,
or for St. Louis to drain straight down into the Mississippi
at her feet, or for Chicago to lead her sewers into the lake
under her very nose; but Boston found that it would not do
to uge her harbor, spacious as it is, for a cesspool ; and Lon-
don, after-having spent twenty millions to empty her sewers
ten miles bclow her on the Thames, now finds even that
remote outlet so intolerably offensive, that it must cither
_ be pushed on to the open sea, or some means of purification
before discharge must be resorted to. Nevertheless, if it can
be donc effectually and finally, it is undoubtedly cheapest and
best to cast the foul water entirely away into a body of clean
water so large and so free that all trace of the contamination
speedily disappears.

But when the situation does not admit of this disposition,
" — und this condition may result from a lack of a good outleg
a3 well a8 from mere distance from the water itsolf, — wo are
" brought to the discussion of the other systems of disposul
of sewage which have obtained the greatest degree of aceept-
ance among professional experts and practical engincers.

¥irst among these are two plans for using c.nth ih much
the same way as we have above described water to be fre-
quently used. - One of these. schemes insists more upon.the
manurial value of sewage, the other looks only to its puri-
fication, The former is known as Broad Irrigation. By this
process, the sewage being conducted to l:md preparcd for
the purpose, is suffered to flow over it and be taken up in
" part by the crops raised upon it. To short it is an sttempt.
to extract the clement of value from the sewage by using it
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as a fertilizer in farming. The noxious and offensive ele-
ments are thus either beneficially appropriated by crops;
or are detained in the soil by mechanical filtration, or by
long and repeated exposure fo the air are decomposed,
oxidized and changed into harmless matters, so that the
water which runs off is comparatively pure. More than one
hundred towns in-England employ this system, and it proves
cminently satisfactory where conditions favor its adoption.
Its great drawback is the vast area of land required for its
successful operation on a large scale. It is stated for ox-
ample, in our engineer’s report, that Boston would require
a fari about as large as the entire township of Brookline, if
it wished to realize the whole farming value of its sewage.
The-best English authoritics estimato that one acre of land

‘must be set aside for each one hundred persons. When it

is remembered that this land must-all be tolerably level and
fairly dry, some appreciation is reached of the obstacle which

. this incident presents to the general adoption of this system.

There are subsidiary difficulties which will naturally occur to
all, Tt suggests alarming possibilities of farming on a large
scale, by maunicipal corporations. This prospect may well
damp the enthusiusm of many who would eagerly welcome
such a solution of the scwage problem, if sufficient private
farming enterprise were available upon tracts of land con- -
venicnt and adapted to the purpose. If only "the farmers
stood ready to take all that might come in every hour of the
year, the case were simple enough; but here lies the diffi-
cuity. This system proper does not contemplate running to
waste any part of the sewage. And this circumstance is
important because any eclasticity just at this point would
materially accelerate its welcome in New England. For
wecks and sometimes moaths of our summer droughts this
dirty water charged with stimulating substances might be
invaluable to men who had learned how to -use it to 'best
advantage. DBut that is not the proffer which we have to
make when we lay out an irrigation farm. Dry or wet,
night and day, summer and winter, th@ sume quantity muost
be taker, or if there be any variation it is likely to be most
when the crop needs it least. And it is this obligation which
we fancy would dismay our farmers. But in the absence of
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such a private demand, it is dificult to sec how the work can
be carried out without the direct intervention of the munici-
pality. Now there are manifest and weighty objections to
snperadding such delicato functions to the already onerous
daties imposed upon our town and city governinents. Fven
apart {rom the consideration that they scem already sufh-
ciently burdened, it is npot probuble that such management
could Lo made tolerably economical in the long run, to
say ‘nothing of any profit. But it may be said that such a

« farm ought to command a rent if there is really value in
sewage. Possibly this may turn out on trial to be the case.
The farm at Pullman is asserted to have more than’ paid
expenses at times. But we have no evidence as yet that
private eapital is convinced of the practicability of making a
profit from such a contract, and even if it were, tenants of
such farms would require vigilant watching lest they turn
away unwelcome sewage into the nearest water course.

In fine, we believe this system to be admirable, if only a
pumber of somewhat intractable conditions, some of which
wo have indicuted, can be countrolled.  Wheroe all things can
be made to work together in harmony, it offers a reasonable
probability of at least reducing the cxpense of getting rid of
sewage to a minimum. . Where an arrangement ean be made
to operate it in combination with filtration, so that private
agriculturists may tale the sewage in such quantities, and
at such times, as they may find best for their crops, and
when not desired can turn it upon filter-beds, we think
there would Dbe a fair prospect of aitaining the largest mens-
ure of utilization with the least p0551ble complication and
eXpensce.

The second of these plans is known as Intermittent Down-
ward Filtration through porous land. Intermittent filtra-
tion, pure and simple, is the converse of irrigation. The
latter is the tninimum quantity of sewage applied to the
maximum area of land, and permiis utilization as well as
purification to the greatest’ degree. The former is the ap-
plication of the maximum quantity of sewage upon the
minimum area ‘of land. It permits of only partial utiliza-
tion, but in our opinion of more perfect purification. It
frankly abandons all dreams of profit, and in so doing it
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‘gets rid of the two greatest diawbacks to the system of
irrigation. Having no crop to consider, much less land
will suffice, as it is found that the ground will filter ten
times as much sewage as any crop upon it ean profitably
absorb. IMaving no farming ventures at stake we are re-
lieved of all the machinery of trade and difficultics of man-
agement. Purification, not profit, is the paramount’ idea.
Not that it is impossible, in certain cases, to combine some
profitable use with this primary intention, but if so it is a
purely secondary consideration. This system is in effect
nothing but turning certain tracts of suitable land by skil-
ful preparation into monstrous filters. There is properly no
attempt to save any matters held in suspension or solution
in the sewage. The object is to get clear of them utterly,
whether they be good or bad, precious or worthless, and
restore the water -to its first estate, pure and undefiled as it
bubbled from the spring. And this wonderful transforma-
tion is confidently asserted to be brought about by a faithful
application of the filtration process. 1ts advocates maintain
that sewage passed through ten fect of prepared carth is good
cnongh for any purpose, and they claim it to be nature’s
process, and intimate that after all it is a-mere question of a
little more or less remoteness and every drop of water on
earth to-duy was sewage not long ago. However that.may
be, it is sufficient for the present purpose to say that if prop-
erly managed it does afford a practicable, economical and
efficient means of cleansing sewage. The objections to if,
arc fivefold. It is charged to be wasteful in that it feeds
no crop. There is a,dread lest so much sewuge on so
little land should cause offence, especially in midsummer.
Doubters are confident that the land must eventually clog.
And finally it is thought that the cost of the preparation of
the land will bo excessive, or that the carelessness to be
bargained for with ordinary management on a large scale
would reuder its success utterly problematicul. The final
arbiter of all such questionings is expcrience, and that in-
fallible test has decided that these fears are for the most
part groundless. The first cost of preparing the land is
doubtless likely to be considerable, but as so much less
land will answer the purpose, there is found to be a large
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' saving on this héadover broad irrigation. - If ‘thoroughly
prepared the filter will not elog, provided it be used inter-
mittently. And finally, as to management, it has becn found
possible to insure care enough to avoid-all offence in many
places in England for many years. To the impeachment
of waste it pleads guilty, wrging only in mitigation, firstly,
that it is ontirely susceptible of wodification, with a view
to partial utilization; and secondly, that it can easily and
advantageously be used in combination with farming enter-
prise, and is indeed an indispensable safety valve of that
system in almost all cases. Finally, we ought to notice the
prophecies of disaster which have-been widely disseminated
hereabouts founded upon the alleged utter incompatibility of
either of these systems with the violent extremes of the New
England climate. .

It is urged with great force, that Old England and New
England differ too diametrieally in their ¢limates to admit
of sufe comparison. The sceptics point out that England’s
atmosphere is moist and equable while our heats are tropical
and our cold arctic; that one-half the year our land is frozen
solid and the other half baked hard ; that in summer the sew-
nge will stink insufferably, while in winter it will freeze into
dirty icebergs; which spring will convert into torrents of
sludge and filth. Ounce more we fall back upon experience.
At Pullman, where it is colder than in most parts of Massa-
chusetts, the frost never ‘prevents the flow and absorption of
the sewage; and in the hottest days of July and Aungust
the primitive filter-field at Concord is never a nuisance, nor
the lawn at the Worcester Hos'pitul' an. annoyance. The
sewage is warm, and melts its own way into the earth when
the frost is hardest; and no matter how hot the air, the
curth has a wonderful power of deodorizing and destroying
the harmful clements in sewnge. This property has been so
abundantly manifested in a multitudé of instances, here and
clsewhere, that we feel that we take no undue risk in dis-
missing the climatic bugbear as a chimera. We have then
no hesitation in recommending the adoption of this system
where for any reasons broad irrigation is impracticablé or
undesirable and the ocean unattainable, and we think -it
likely to prove always a valuable auxiliary, in combination
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with irrigation, where the surroundings admit of its introduc-
tion.
!

PROCESSES. oF Derositiox or PrecieiTaTioN. °

There remain to be noticed a number of operations with
sewage which are all based upon some application of the
prineiples of deposition or precipitation. By allowing the
suspended matter to settle naturally, or by intercepting it
by artificial strainers, it is possible to extract a certain per-
centage of it. But neither of these processes has heon
vet proved to work well in practice with large quantities
of sewage. They are now usually supplemented by chem-
ical . treatment, The addition of lime is most gencrally
approved for this purpose, but a multiplicity of other sub-
stances has been tried with various success. As a business
vepture purely, we doubt whether any scheme has proved
lucrative. The resultant sludge, however manipulated, docs
not seem to make a highly-prized fertilizer. Bnt a complete
review of the attempts to extract the treasure from sewage-
would exceed our limits. QOur concern is merely to make
up our minds whether we ought to advise the trial of any
such deviec upon any part of our territory. Waiving all
‘claimg which may be made in favor of these processes, as
profitable or at least . incxpensive, let us inquire exactly
what can be expected: from them, and at what cost. And
here we can do no better than to condense and adopt the
conclusions of the royal commission upon this head, to whose
volominous and exhaustive report reference has been made
hefore. ~ They tell us that << a chemical precipitating process
does two things ; it effects improvement in the liquid flowing
away, and it.leaves behind a precipitated deposit which has
to be disposed of.” .

¢ The main object of & chemical process being to purify the
cfHuent tho first point of inquiry 1s to what extent does it
answer this end ?” : '

+No one denics that the suspended matters may be almost
ontircly removed, and therefore the clarification must effect
a great improvement.” It is also the general opinion that
chemical processes in their best form will have some effect
in removing noxious matter in solution, but all agree that a
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considerable amount must be left in the efuent. This;, how-
ever, may be safely discharged into a running stream, if its

. proportion to the supply of pure water does not excoed five .

per cent.  Bat we have still to deal with the precipitate, —
about fifty grains, we will say, to the gallon. Tt is very
offensive, and not valuable. By subjecting the sludge to
methods of pressure, however, most of the water has been
expressed without offence and its” weight reduced to abont

“one ton to one hundred and sixty-five thousand gallons of

sowage. It is possible that some market valne might attach
to this residuum in some loculities, but we dare not count
upon anything better than gratnitous removal.  Finally, the
cost of the operation in England is estimated to be just ahont
one shilling per head, or say, twenty-five cents here for each
person yearly. This does not include intercst on the eapital

" invested in the works, land, and so on. By itself, therefore,

it does not appear to be financially attractive.

The processes of precipitation can, like the other
methods of disposal which we have briefly discussed, be
combined to advantage with some one or more of those others
when the circumstunces favor or require it.  For instance,
precipitation may be supplemented to advantage by applica-
tion to lund.  The clarified but imperfectly purified water
can be nsed for irrigation, or passed through a ground filter,
which effectually and finally removes all trace of taint or
stain. DBy this means all desirable results can be accom-
plished. In case of towns on tidal rivers this plan may be
resorted to with advantage to clarify the sewage before
ultimate discharge. Tt was somewhat. considered in connec-
tion with a part of the Mystic system, but it was more ex-
pensive than the plan finally adopted, and we have not
thought it expedient, upon the whole, to try any of these
methods in any case with which we have been called to deal.
But it may very possibly prove of service in the hands of
the authorities of some towns, who may be searching for a
comhination which may permit the discharge of a compar-
atively small amount of partially clarificd sewage into
estuaries, crecks or small streams.

To sum up, we are of opinion, upon the whole —

1st. That when it can be done utobjectionably, it is best
to throw sewage into great quantities of free water.
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2d. That filtration on land, either alone or in combination
with one or more of the other processes, ranks next.

3d.  That when irrigation is especially favored by circum-
stances, it is better than cither of the preceding ; but that it
i3 s0 seldom that these circumstances can be controlled to ad-
vautage, that we assign to it a third place only in practical
usefulness. .

4th. That precipitation and chemical treatment may be
advisable in connection with either of the first; second or
third of these devices, but in our present state of knowledcre
ought not to be preferred to either of them.

Although we have preferred to treat of these fundamental
propositions of the science in connection with one branch
only of the subject, it is not to be inferred that we are inclined
to admit any inherent distinction between household sewage
" and the pollution of water by other instrumentalities, Chief
among these is the contamination caused by the use of water
in manufacturing processes, and the incidental damage to the
purity of water resulting from tho establishment of great
industrial activities upon streams and rivers, DBut while the
injury done is not essentially different, there are some pecu-
liar considerations bearing upon this part of our problem
which should not be overlooked.

MaxuracTURING.

Manofacturing industry has from the earliest days been
greatly favored by the law-makers of Massachusetts. To
foster and encourage it they long ago substantially dedicated
the unnavigable running waters of the land to its use.
Believing its prosperity essentnl to the common welfare,
the legislature has not hesitated to step to the very verge
of its constitutional power to stimulate and maintain’ it.
For more than half a century persons have been authorized
by law-to dam up streams, and flood lands of others, for
their own private manufacturing ends. This taking of one
man's property against his will for the individual benofit
of another has been justified as a proper exercise of the
prerogative of emlinent domain, on the ground of the advan-
tage inuring o the public from the improvement of water
power, and the importance of encouraging manufacturos.
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It has been supported, also, upon the principle which per-
mits the State to compel the several possessors of a com-
mon interest, which they cannot beneficially cnjoy in sev-
eralty, to submit to measures essential to securé a full and
profitable use of their property. C
As a general proposition of law it is laid down that the
owners of the bed and banks of a stream have the right to
use the running water in' common from “its source to its out-
let. Each one has an equal right to its reasonable use as it
flows by his“land. This right of each is limited by the
like right of every other. - But this special qualified prop-
erty of the individual'in the water does not seem to ex-
clude a gencral paramount interest which the public retains.
Consequently, while no one can justly diminish his neighbor's
enjoyment by greatly vitiating the water during his own
- short-lived .tenure of it, neither may he destroy or gravely
impair the public property in it. The factory or the mill
may temporarily monopolize the flow, but they do so under
an implied. agreement not to spoil the water for the ordinary
uses of the people in general. If they pollute the stream
unduly they violate thelr license, and may be compelled to
abate the nuisance they have made. But while it is easy to
lay down the principle, it is not easy to insist npon its rigid
" application, without danger of working injustice and of frus-
trating the immemorial policy of the Commonwealth. An
inflexible enforcement of a rule forbidding any defilement
whatever might ruin many mill-owners and stop half the water
wheels of the State. Some diminution of purity is inevitable,
and tolerable, while other contamination is unnecessary or
excessive. The difficulty lies in distingunishing the legitimato
from the destructive usage. A satisfactory definition is im-
practicable. Each case differs a little from the next. The
circumstances may be utterly unlike, . All will agree. that
some kinds of corruption may rc‘mon'xbly be shqrply dealt
with. No one, for example, pretends that he can rightfully
pour human excrement and household filth into the water
below his dam. Neither can he justify dumping into the river
waste and refuse and garbage. On'the other hand, the most
exacting purist might not care to complain of the sediment
washed from some bleachings or scourings, the slight taint
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of certain kinds of harmless chemicals, or the cvanescent
.stain of dyes which are not unwholesome. Tho task is to
discriminate the variety of shades of impurity which occur
between these. extremes.

Then there is a class of cases where it may be an open
question whether it is not for the public interest to abandon
a stream or shect of water to the customary pollution of
industry, so long as it does not imperil the public health.
Unless this be admitted, the alternative may be to drive
away thriving communities, and destroy the work of years
of patient labor and active enterprise, undertaken under a
presumed security of tenure. In such a dilemma, if the
water is not required for drinking purposes, a considerable
contamination may be suffered without inordinate inconven-
icnee. No doubt the State cannot entirely escape responsibil-
ity even by such a relinquishment as this. The public have a
rizht not to be poisoned by the air they breathe any-moro
than by the water they drink. There is a foulness which is
inndmissible even in a factory stream, which may embit-
ter the life and undermine the health of the dweller upon
its banks. Tn such cases the State is bound to intervene
peremptorily if the riparian owners remain . obstinately
deaf to the public protest. Generally, however, hefore this
stage is reached, the dirt of the earlier usage has so ilﬁpnircd
the vaiue of the water for some subscquent taker that- he
insists upon an abatement of the abuse abowe him. Com-

plaints frequently reached the commission that this mill or

‘that workshop so befouled a stream that fabries which
formerly could be washed white, now came out stained and
damaged. Time. was, tl}cy told us, when the river water
was pure enough to drink, and served perfectly well all the
manufacturer's purposes. Now, the sediment it carried
clogzed and corroded tubes, ruined boilers, caused constant
foaming in making steam, and was a perennial source of

annoyance and injury in their business. And upon_ inspec-

tion we would find that probably the next man below our
informants would echo the same complaints, attributing his
troubles perhaps to the very persons who had called us in.
And so on, sometimes for many miles down the stream, each
successive proprietor would bewail the wretched usage which
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it- had suffered before it reached his.dam, and then proceed
forthwith to give cause for more lamentation to” his neigh-
hor below. Still, they cannot entirely disregard’ such
remonstrances. Generally, the moral as well as the legal ob-
ligation of abstaining. from all avoidable vitiation of the
water was frankly admitted, and the practice was usually
deplored as inevitablo rather than defended as right in’ itself.
We are sanguine that a co-operation of water owners might
be brought about in most cases, by any board charged w1th‘
the duty of mitigating the po]lutlon of rivers, prov1dcd some
practicable plan be pmposed and ‘presented to them. And
we are inclined to look upon “this interaction and mutual
concession as likely to promise better results than a sharp- .
ening of the edge of the law. At all events, we should
like to sce the experiment tried before resorting to harsher
measures. We prefer to encourage the. individual to vol-
. untarily improve his own and his neighbor’s property, and -
thus subserve the public interest at the same time, before we
invoke the heavy hand of the General Court to coérce him.

We, think it will be cnough for the present to require that
water for dwellings must be protected from every avoidable
taint, while water for business must not be offensive or
dangerous. All wanton ill-usage, such as privies over the
stream or cesspools draining into it, may well be put a stop
to; and where the incidental injury characteristic of an in-
dustry is detrimental to the next user or to the publie, it
should be scrupulously restricted to absolutely.unavoidable
dimensions by the adoption of the most approved methods of
remedial treatment. :

But even if it should be thought expedient to impose
some such Testrictions as we have indicated, there is still
room for much difference of opinion as to the best method
of enforcing whatever regulation is adopted.

There aro several ways which naturally snggest themselves.
We may leave the land owners, the water owners and the
community at large to the ordinary courts and to the com-
mon law to define and protect their various interests, or we
may erect a special tribunal and prescribe by statute the
scope and method of its oversight and jurisdiction, or the
legislatnre may pass upon cach case as it arises. For
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reasons which we state in another place, we are inclined to
rccommend that the supervision of matters pertaining to
water supply,.sewerage, and the pollution of waters gen-
erally, be assigned to some bourd which shall be clothed with
powers analogous to those of the Railroad Commissioners
und Harbor Commissioners, to enable it to introduce system
and method in these important departinents of the common
welfure. A

As we-have extended our reasons for this provision some-
what ut length in a subséquent portion of this document, wo
do not deem it worth while to enlarge further upon it in this
place, except to point out that the function of such a board
should be supplementary and not subversive of the processes,
jurisdiction and rules of the common law, and the ordinary
courts of justice. ,

After so tedious a disquisition upon the more abstract
and theoretical side of the task assigned us, we recognize
the obligation to hasten to present some concrete results.
But before entering upon the practical application of the
gencral principles of sewerage seience which we have very in-
adequately sketched, it will tend to simplify the body of this
report if we can dispose of three preliminary matters at tho
outset. Naturally, during the long period that this question
of sewerage has heen impending, many projects of more-or
less value have heen propounded, and more or less debated
in the daily papers and clsewhere, There is only one of
thesc which we deem it advisable to try to dispose of here,
in order to clear the way for any really useful discussion of
measures of relief. It has been suggested that the State
should build a trunk sewer from Worcoster to the seca, at
Boston, and thus furnish the whole intervening territory
with complete fucilities at a blow, This scheme we con-
sider to be cutirely visionary and impracticable, for various
reasons. In the first place the engincering difficulties are
very great, aithough not absolutely insaperable. As the
heights of land between Worcester and Boston run forth and
south, separating the valléys of the Blackstone, Sudbury and
Charles, severul long and deep tunnels would be necessary,
but it is possible to bore them. Then, as a sewer once let
down cannot be got up again without pumping the sewage, it
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bécomes necessary, in covering so great a distance, to main-
tain a steady downward ‘grade of a very slight and regular
inclination for cach mile. This aggravates cxcessively the

difficulties of location and by consequence greatly stretches '

out the length of the route. It is not probable that a line
could be found-less than fifty miles in length. But even
this. does not put it beyond the bounds of possibility. ~ Then,
in consequence of its meandering course, which must be
governed by topographical considerations and could not be
modified to wncet requirements of population, it cannot be

carried from town to town like a railway, but must wind

from hillside to hillside., This might and probably would
compel towns not actually touched by the main sewer to
spend more money merely to reach it, than they would. have
to pay to treat their own sewage for themselves ncar at
hand.  Still it would he possible. All these objections are
serious Dut not absolutely conclusive. What we do con-
sider, however, ought 'to be entirely conclusive, is the enor-
mous cost of such a work. We do not believe that it could
be completed and put in operation for less than eight million
of dollars.  And when it was done we should have a picce
of machinery whieh could do no more and no better work
~ than can be obtained from simpler mechanism for one-cighth
of -the money. .

A sccond preliminary of an explanatory chavacter may be
excused in this connection.  We found, after many. trials, that
it wais impracticable to equalize tho accessibility of our trunk
scwer to the varions communities it was intended to serve.
For examplo, take Medford and Malden, in the Mystic sys-
tem, and compare or contrast their relations to the main
sewer, as respecta convenience of contact, with the position of
Stoncham or Woburn.  In the former, the main trunk rans
its whole length through the most crowded population, and
in streots where it actually supersedes the necessity of build-
ing town sewers, while in the latter, only one not very
convenient point of access is furnished, and that so placed as
to ruther increase than diminish the length of local drainage,
But inequitable as this may secm, it was manifest, upon a
full comprehension of all the surrounding: circumstanees,
that it was one of the inherent and essential infelicitics of

.
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our problem. And we were forced to come to a distinet
understanding that we could not undertake to do more in
any case than to furnish one suitable mouth or sink in each
. town, where it could empty its town sewers into the district
sewer.  One only could be granted as of right, more must
be attributed to fortune of situation.

A third obvious but prudent warning may also find a
place here.  In none of our sewer plans has any provision
been made for storm water.  We do not provide for surface
drainage, Situated as we were, it was found to involve a
scule of cost which seemed to us entirely inadmissible. It
may answer very well when sewnge flows freely away into
large bodies of water, but if it requires pumping, treating or
handling in any form, the accession of rainfall swells the
discharge at times to utterly unmanageable proportions and
in any aspect is very costly and cumbrons. We think that
the figures which we have to present will bo su{EclcntIy im-
posing without one dollar of needless expenditare. In our
view the treatment of street -scour as sewage is a Tuzury
rather than a necessity of mumupal life, .md it scems to us
that most of our towns and cities find that their necessities
will_probably absorb all the funds which they are quite
ready to spare.

Without further prefice we pass now to the particular
territory to which we are directed to apply the general con-
clisions which we have attempted to deduce from the
_experience of the world up to this time, and we come to.
the valley of the Mystiec.

Tae Mrysric VaLLEY.

The first in order of the specific duties prescribed by the
resolve under which the commission is acting is the prepara-
tion of a plan of drainage for the relief of the Mystic Valley.
The streams which combine to form the Mystic Ponds in
Medford rise among the hills of Winchester, Woburn and
Stoncham, abont six miles only above the dam of the Boston
Water Works at the foot of the upper of theé ponds. From
the outlet of the lower pond to the mouth of the river be-
tween Charlestown and East Boston, about six miles more, it

-is u tidal stream. TIts valley may therefore be considered to
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include parts.or the whole of the towns of Stoncham, Win-
chester, Woburn, Medford, Beimont, Arlingion, Cambridge,
Somerville, Melrose, Malden, Iverett, Chelsea, Revere and
East Boston. Charlestown might-properly be included in
this list hut may be more. convemently classed with the
Charles River towns. The area of the valley is about sov-
enty squure miles, of which twenty-seven counstitute the
drainage area tributary to Mystic Pond. The number of
people who will be served by the sewers which it is pro-
posed to Luild may bLe stated at one hundred and thirty
thousand. The population of the valley has increased very
rupidly, end may not improbably double in number in the
next quarter of a century. Careful investigation has con-
vinced us that considerable edntamination from the lurge and
industrious communities living upon the tributarics of the
Mystic Pond affects the water which is drawn thence for the
use of Somerville, Chelsea, Everett and Charlestown. To
reduce, as far as possible, this evil, Boston has built a sewer
from Wobarn to Mystic Pond, where the refuse from ten of
the largest tanneries is treated, and the partinlly cleaned
water is then allowed to flow into the lower pond helow the
dam of the water works. There it is charged with causing 2
nanseating stench at titmes quite offensive. The whole fucts
in ‘full detail need not be repeated here, as they may be
found in the engineer’s report. And it is- perhaps proper
to add that we feel less called upon te dwell upon this
“aspect of the case for the gencral reason which is alluded
to in another part of this report.  This whole matter has
been very ably and earefully examined heretofore by public
servants, and their information submitted to tho -Legisla-
ture. We consider that our charge is rather to find a
remedy than te prove a nced of one. That, the General
Court seems to have assumed to exist, and it would uppear
to be enough for us merely to add that our investiga-
tions entircly confirm that assumption. Nor would the
utter abandontent of ‘Mystic Ponds as a souree of water
supply obviate the necessity, in ‘our opinion, of providing
betimes some other outlet for the sewage of the valley.
On the contrary, it might not lmprohahly precipitate the
crisis.  No onc doubts thut sooner or later the ponds, if



COMMISSIONERS' REPORT. T xxvii

left to themselves, will become offensive if not danger-
ous neighbors. All the towns thereabout recognize the peril,
and arc anxious to prepare an adequate safegnard. Their
own need of town sewers is pressing, and the convenience
and economy of a common channel of discharge is ad-
mitted. Spot Pond in Stoneham furnishes water to Malden,
Melrose and Medford, but there is no cvidence that any
measures for its protection are cailed for at present. Woburn
draws its water from a gallery about sixty feet removed from
the shore of Horn Pond, but we are not prepared to declare -
that it is jeopardized by the dirty drainage which dircetly
and indirectly finds its way into that sheot.

There are various methods of dealing with the Mystic
problem which suggested themselves to the commission or
were {urnished by the labors of former boards. That recom-
mended by the commission of 1881 attracted our especial at-
tention and was subjected to minute analysis. Its prominent
feature was a main sewer running the whole length of the
valley, passing through Chelsea across to Winthrop, under
Shirley Gut, and thence to a discharge in the deep-water
tide current at the southeastern extremity of Deer Island.
This solution is thorough and probably the best of which
the case admits. But it seemed to us, on subjecting it to
searching serutiny, to be likely to be extremely expensive,
It is probable that the site which would be required for
storage reservoirs may be needed by the Federal Govern-
ment for works of harbor defence. But apart from that, to
reach a satisfactory point of discharge the mouth of the
sewer must be built out nearly half a mile from the shore,
For nearly all the distance it would be at limes exposed to
the almost unbroken sweep of the Atlantic swell, which
nothing short of the most massive and securely fastened
masonry could be relied upon to withstand. This would cost
a very large sum in itself, and, combined with other consid-
erations, constrained us to search for some more accessible’
outlet if it might be discoverable. For a time we hoped
that we had found it at Point Shirley. But a series of ex-
periments with floats and a careful study of the currents at
that point compelled us to abandon that hope. Our inves-
tigations satisfied us that to throw such a large quantity of
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-crude sewago into the sea thereabout would only be shifting
not abating the present evil. The currents and eddies wonld
soon strand much of the suspended filth upon the neighbor-
ing shores. Sooner or later the mouth would have to be .
-qarried to Deer Islund or moved elsewhere. Tt was somewhat
debated whether it would be tolerable to adopt the simple
and cheap but obviously temporary expedient of prolonging
the sewer already built from Woburn to Medford. to a point
just below the bridge at Somerville. Such a device would
leave the lower towns and citics to drain inte Boston Harbor
as they do now. But the reasons against seriously pro- -
pounding such a mere palliative for a remedy were so mani-
fost und weighty that it was only not overlooked: To be-
sure, it is entirely practicable to clarify the sewage chemi-
cally at that point before it is let into the river, but it was
estimated to cost more to clean it there than it would to
carry it further away and filter it. It was also doubted
whether it might not be preferable to treat the sewage of
cach town sepurately on land, or to combine one or more in
such a plan upon tracts as near as might be to the population
which was to use them. DBut practical knowledge of the
ground and the lovels settled the question in the negative.
It wus found that it would be more troublesome, less satis-

_ {actory, and not 80 ceonomical as the plan which it was
finally decided to advise. This plan contemplates adopting
the present sewer of the city. of Boston from Woburn
to Mystic Pond and carrying it, increasing in size as it re-
ceives the contributions of the various places requiring
relief, throngh Medford, Malden and Revere to Saugus. In
the southeastern part of Saugus there is a wide tract of
sandy plain, remote from any considerable number of
dwelliugs, which borings prove to be well adapted for the
purposes of filbration. The plans and other description
requisite to a complete knowledge of the chosen site may be

_ found in the engincer’s report. It is sufficient for this com-
mission to heartily commend this disposition of the sewage.
It is settled by ample experience that it is entirely feasi-
'Dle, upon ground like this, to treat the whole sewage of the
district tributary to the proposed main sewer for the next
{ifty years withoat caunsing any serious annoyance. It any
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person finds it difficult to accept this statement, it is only
necessary to look into the material which we have collected
to be convineed of its reliability. Not only can the water
be delivered from the bottom of the filter practically pure
and sweet so that its mixture with the sea water cun
never “be detected, but not even any seriously annoying
eflluvia need be apprehended from the surface of the gronnd -
‘upon which the dirty stream is poured. Sewage farms
and filter-beds ave common in England close by thickly-
peopled towns, and excellent houses are built and inhabited
quite near to them, as may be seen by the photographs.
printed in the engineer’s report, but no evil consequences
are observed to follow from the proximity. It almost
*seems a8 if earth by a touch took every balefal element
out of sewage., We wish to emphasize this immunity from
2ll essential pollution to air ot water in the neighborhood
of such lands, because it is probable that such an appre-
hension may be aroused at the outset, and it is possible
that such baseless fears may be instrumental in prejudic-
ing a feature of the scheme which scems to us to offer a
. smrrul.).rly fortunate escape from a very perple\nnnr dilemma.
-For between Deer Island and Nahant one may look in
vain for any point where it would be safe to dischargs
snch a volume of crude sewage as that we have to deal
with here. DBut even were we compellcd to admit that
the proposition was objectionable, we might still urge with
unanswerable force that it was the least objectionable plan
possible ; if some' one must be inconvenienced, that at least
this way disturbed the fewest and disturbed them the least.
In this connection some value may be attributed to the
facility which this situation will afford, if ever desired, for
" trying the value of sewage for raising grass or other crops,
and for furnishing a field for experiments lovking to a profit-
able development in this direction in future.

These rcasons, among others, were satisfactory to us
apart from a final consideration which has been declared to
have been ever present at our deliberations and to huve
greatly influenced our determinations. That consideration
is the very important one of cost. The most careful
estimates satisfy us that this system can be put in oporation
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for but little over a million of dollars. The Deer Island
plan would certainly cost more than twice as much, and
-~ might run up to three or four times that amount "before it
could be entirely completed. The yearly burden for pump-
ing, care, management, and running expenses generally, will
not at first exceed about twenty thousand dollars,

It will be ohserved, however, that the proposed line of
sewer makes no provision for some of the communities
which scem to fall within the bounds of this system. For
engineering and cconomical reasons, Cha_rlestown and Som-
ervitle, excepting a small portion of the latter, are recom- °
mended to discharge with the Charles River system, which
is .described hcre.tf'ter, while a small part of Cambridge,
which mainly belongs to the Charles, is for like reasons’
included in the M_ystlc system. Chelsea and Revere will
bo obliged by the lay of tho.land to build & sepurate sewer
of theip own when it is required, which will, however, dis-
charge into the common receptacle at Saugus.  One city alone
we think it desirable to detach entirely from its natural con-
nccmon and to treat in a radically different manner. East
Boston, from certain peculiarvities' of position, presented
such a tempting opportunity for simple and cffective treat- .
ment, at a small cost, that it scemed like wilful extrava-
gance to ask it to pump its sewage across an arm of the
gea into cither tho Boston or the Mystic sewer. Wo think it
may be dispoesed of quite sately with much less outlay and
machinery. The quantity is small and can never be much
greater, and it ean readily be ponved into a large body of
constantly changing salt water.

We deem it entirely unobjectionable to turn it into the
strong tidal current in Boston harbor at a point in the channel
on thc southerly side of Bird Island lats. We are. confi-
* dent that no serious inconvenience is hkoly to result to any
one if this mecthod is adopted. The commission recom-
mends the city of Boston to make, therefore, such an
arrangement whenever the present discharge ‘of sewers in
the docks shull require to be discontinued,

+ :
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. Tar CHARLES River VALLEY.

The second matter with which the commission was charged
"by the terms of the Rosolve is to report a gencral system of
_sewerage for the relief .of tho valley of the Charles. This
river rises.in the extreme southwestern part of Norfolk
County, and its watershed includes. the whole, or a part, of
the towns of Bellingham, Franklin, Medway, Norfolk, Med-
field, Sherborn, Natick, Dover, Needham, Dedham, Newton,
Weston, Milford,. Wrentham, Iolliston, Lincoln, Lexington
and Waltham. It .empties into Boston harbor, and, as a
tidal stream, ebbs and flows between Watertown, Cambridge
and Charlestown on the one hand, and Brighton, Brookline .
and Boston on the other. At the upper part of its course
there are many mills upon its banks, and from South Natick
to the tide there is a succession of dams which, as the river
has no very considerable fali, causes the water to set back
for some distance. After it becomes 2 tidal stream, it
receives a large amount of sewage from the cities on its
bunlks. .

From the extreme southwestern crest of its watershed
to Charlestown bridges is ahout twenty-seven miles as the
crow flies, or fifty or more if you follow the windings of the
stream. The census of the present year finds three hun-
dred and scventy thousand people dwelling upon the arvea it
drains, and it may not be extravagant to anticipate that the
enumerntors‘of 1910 will reckon up seven hundred thousand
souls within the same Tlimits, The population that would
naturally sewer into the river or its branches may be
roughly divided by a line at Waltham into a country and
a city comwunity. The former district may number some
forty thousand souls; the latter, not counting the portion
whose drainuge has been carried elsewhere, may reach to
about one hundred and sixty thowsand. Twelve of its
towns have public water supplies. It boasts of several hun-
dred manufacturing establishments. It is not surprising that
the stream has lost its pristine purity. The veport of Mr. -
Clarke corroborates the evidence herctofore accumulated by
the Board of Health and other investigators, and fully justi-
fies the judgment of the Legislature that the time had come
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to apply some measure of relief. It is the duty of this
commission to suggest that which they deem the best under
all the circumstances of the case.

In order to secure the most satisfactory results, it is de-
sirable to divide the district into two unequal parts which
require very different treatment. The section below Wal-
tham, which we have ventured to distinguish as’the metro-
politan portion, can be disposed of without serions compli-
cations. Disposition on land, whether for farming or filtra-
tion, is unadvisable on account of the absence of suitable and
sufficient tracts below Waltham where it might be carried by - '
gravity., To pump it back fur cnongh to reach a fitting site
for such works would be very expensive, and might be ob-
jected to on the score of danger from the returning efluent
to the water supplics of \Vulthnm and Watertown. = This
expedient is of course p,os.‘,lhl(, were there no alternative ; but,
fortunately, it can be avoided. An outlet to the ocean is
not only possible, but it has been already provided. . By a
wise foresight the whole main drainage Works of Boston
wero designed with special reference to tlkmg the sewage of
this very territory. Nothing, thercfore, remains to be done
but to conncet a main sewer to be built down the valley from
Waltham with the upper scction of tho Boston main sewer
at Huntington Avenuo. This plan, therefore, contemplates
a trunk line of sewer, starting at Waltham, following down
the szouthern bank of the Charles to Brookline, and thence’
striking southeasterly across the park to Camden Street at
"Huntington Avenue. The sewage of most of Cambridge, a
great part of Somerville, and the whole of Charlestown, is to
be brought by braoch lines of conduit to a pumping station
to be placed not.far from the northerly end of the Brookline
_bridge in Cambridge. There it will be raised sufficiently to
flow through a siphon under the river to the main sewer on
the opposite bank in Brookline, From Waltham to the junc-
tion at Huntington Avenuo the proposed main lino is cight
miles long, and is estimated to cost to-day eight hundred
and fifty-seven thousand dollars, The East Cambridge and
Charlestown branch will add less than three. miles more of
sewer and three hundred and twenty-four thousand dollars
to the cost. The East Somerville branch will require eighty-
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nine thousand dollars to build to its junction with the Inst
named line, and the south side of Cambridge branch will
cost one hundred and forty thousand dollars more. Add

‘to these sums the amount which the pumps and pumping

station are estimated to cost, which is not less than one
hundred and fifty thousand dollars, and we reach a grﬁmd
total of a little more than a million and a half for this por-
tion of the plan. This is; undoubtedly, a large outlay, hut
“"e‘do‘not gee how the same work can be done in any other
way for nearly so little.  And, indeed, although the price is
large, the service rendered is not.small.  This money will fur-
nish an outlet to the sewerage of forty-six square miles of ter-
ritory and to one hundred and eighty thousiand people.  On
the other hand the impost can he cquitably shared among
one hundred and eighty-three millions of taxable property.
Assuming that the required amount may now he borrewed
‘at a rate of interest not exceeding three and onehalf per
cent., that would require an annual charge of ﬁfty—two thou-
sand five hundred dollars, to which .ndd say forty-two thou-

sand dollars, which should cover compcnSfltlon for the usc of
the city sewer and plant, as well as pumping and cost of
maintenance of those seclions which are recommended to be
built. ‘We thus have a total yearly tax of ninety-four thou-
sand five hundred dollars for this accommodation.

If this provision should be held to be adequate, it will
furnish an outlet for by far the. greater part of the
population of the valley by a combined effort of all the
municipalities which will be benefited by the undertaking.
The more distinctively rural district, which embraces the
upper part of the valley and the head waters of its main
stream, contains several places which call for separate atten-
tion and individual treatment in each case.

Vzlfmd —Among the most pressing cases of this gronp
of towns is Ml]ford It is situated upon oune of the higher
affluents of the Charles. It has a public water supply of

-about, three hundred thousand gallons daily, which for the

.

most part goes into vaults and cesspools. There are two
main draing in the two principal thoroughfares, which to-
gether measure about four thousand feet. One of these
pours its contents directly into the stream. It is proposed
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to sewer the whole town directly into the ‘river; but we
regard such a disposition as threatening the towns below,
_and quite inadmissible. All things considered, and having
due regard to cconomy, we recommend that the sewage
be carried by gravitation to a ficld about three-quarters of a
" mile south of the village and east of Vernon Grove Ceinctery,
where it might be treated by intermittent downward filtra-
tion, the purified efluent leaching away towards the Charles.
We helieve this disposition would prove entirely cffectual
and satisfactory. TFull detailed deseriptions and plans may
be consulted in the engineer’s réport. The total cost would
reach ahout $40,000. ' '

Frankilin. — Franklin has ‘o water supply, but its con-
sumption is comparatively trifling as yet. We are not pre-
pared to say that it should be required to put in a complcte
system of sewerage at once, but it is evidently expedient to
lay down the lines now, upon which it can be eventually and.
gradually built. Some part of the sewers, hewever, ought to
be set ahout soon. The focul point of collection might be
near the corner of Union and Cottage streefs.  The present
town sewer and the drain from the Dean Academy should be
brought there, along - the railroad location, Thence, as it
cannot be carvied out of the basin of the Charles, it must be
purified before it reaches the river, which is used for domes-
tic supply below. "We should look forward to possibly two
hundred thousand gallons a day in the near futurc. This
amount can be thoroughly filtered on five or ten acres of
porous land by the downward intermittent process,  The
most available grounds for this 1)\irposc are to be found on the
Beet Sugar Company’s grounds, southwest of the village and
north of the railroad.  The necessary outlay for entiro lines
of main sewer, land and grading, we should not put at much
less than $25,000. ‘

Wellesley. — We hardly consider Wellesley to full within
our cognizance, so remote is its probable necessity,  Still it
has a water supply, and -upon a principle which wé have
stated, we consider that fact to portend sewerage in the not
distant future. The land falls to the southwest and north-
eust, towards different parts of the Charles. ~There is a
brook which nearly cuts in two the denser part of the village,
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and any main sewer would naturally follow its direction.’
From the corner of Walnut and Washington streets, down to

‘near the river, may be three miles or thereabout: A million

and a half gallons daily could flow there, through a fifteen-

inch pipe. There'it must be purified.” And again, in this

emergency, we propose to rely upon intermittent filtration.
It may be possible to find suitable Iand near the lower end

of the sewer, upon which it can deliver without forcing ; but

if not, the scwage must be pumped up to a good filter-bed, -
whence its purified effluent may percolate harmlessly into the

river. -

- Tee SupeurY AND CocHITUATE BASING.

* In addition to the relicf of the valleys of the Mystic and
Charles, the commission was directed to report a system of
drainage for the protection of the public water supplies of
tho cities and towns situated within the basins of those rivers.
Boston derives most of its water supply from the basins of
the Sudbury River and Cochituate Lake, and it therefore he-
comes necessary to extend our examination over those regions
also. : ;

The city of Boston has sceured the right to tuke water

~from” a tract of country nearly one hundred square miles

in cxtent and divided amongst the towns of Marlbor-

* ough, Southborough, Westborongh, Hopkinton, Ashland,

Framingham, Sherborn, Wayland and Natick, in different
proportions, This large area is far from thickly peopled,
but yet some twenty-three thousand people have their
homes there. Many thriving industries and some, large,
and closely built towns are withii its borders. With
some of these it is not necessary to interfere at all. Dut
in respect to Natick and South Framingham, the present
need of scwerage relief is erying, while Marlborough and
Westborough ought by rights to be supplied with suitable
facilities without any great delay. 'We prepose to deal with
these towns in once general way. The distance precludes
access to salt water, for economical reasons which we have
explained elsewhere; and the law, no less than sound policy,
forbids a discharge into any fresh water which could be
reached. Nothing remains, then, but the land.- Of good
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land for our purpose admirable specimens have been found.,
It was desirable that any sewage field which might be fixed
upon should not even filter in the direction of streams which
supply water_for drinking. This is certainly reasonable, if
only on sentimental grounds. Imagination is altogether too
potent a factor in the conduct of mankind to be neglected,
even if it be somectimes unreasonable, which, in this case;
it is by no means safe to assume. For reasons which we
have endeavored to vindicite in another part of this report, we
are not prepared to urge upon towns at present to undertake
sewage farming. It is doubtful whether it would be well to
add to our mummpal functions the business of running a milk
farm, if it can be avoided. Consequently we prcfm decid-
. edly the plan of intermittent downward filtration through
porous land for these towns. The relative position of South
Framingham and Natick is such that a sower connecting
their more thickly built portions would carry their drainage
nearly in a straight line to a point about half way between
. the two, where a low lift and a short line of pipe would
deliver it upon a tract of land very well adapted for
the end in view. This ground slopes away from the Co-.
" -chituate basin and drains towards the Sudbury below the
intake of city water. The situation has the additional at-
traction that it affords an opportunity of trying irrigation by
crude sewage in our climate in the way which seems to
us at present the ‘most promising. The pipes ‘here can
readily bo so arranged as to provide for farnishing such a
flow as may be from time to time desired to the crops upon a
considerable stretch of fair farming land, the superfluity
only reaching the prepared beds. Here we can make actual
trial of the probable money return which may be obtained .
from this agent as a fertilizer under our ordinary climatic
conditions. Our plan provides further for taking the
discharge from the sewer of the Women's Prison, which
is not now deemed uncbjectionable, and for a connection
with Ashland if required. The entire cost of this scheme
would be about one hundred and thirty-five thousand dollars.
There yet remain two considerable places in this group
which are unprovided for. And for Westborough and Marl-
‘borough we design that each shall have a system of its own.
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Mmlbmo:cgh — There is-a lot of land about two miles
from the centre of the village of Marlborough, containing
forty acres, which is well a.d‘ipted for a filtration field. It
can be reached by gravitation, and its effluent cannot mingle
with any existing water supply. It will cost, however,
about twenty-two thousand dollars more to rexch this ground
than it would to reach another equally acceptable, were it
not for the fuct that the efluént from the nearer of the two
_might affect the Boston water supply. This circomstance,.
as it concerns both this town and that which we bave next to
consider, will call for some remark when we have to deal
with the whole questiop of the distribution of the cost of the
works which are recommended in this report. It is enough
here to merely -state that the cost of the plan which we
recommend js caleulated to be about sixty-two thousand
dollars. _

Westborough — For reasons alreudy abundantly detailed,
we urgo afresh that in Westborough, as in Marlborough,
some additional expense should be faced, rather than to run
the 'risk of mixing the results of a possibly imperfect filtra-
tion with the drinking water of any community. . The excess
of cost is small, while the sense of added security is great.
We propose a sewer from the centre of the most thickly set-
tled part of the town to a tract of gravelly land situated
within the meadow bordering Assabet River. Here a filter-
bed from ten to fifteen acres in extent can be prepared, which
will probably suffice for all future needs of .the town in this
regard. We think that the cntire outlay for this scheme,
including the land, need nol exceed forty-ﬁve thousand
dollars, .

Lopkinton. — Hopkinton may succeed in avertmg the
adoption of a sewerage system for ten years or more, but
when the time comes, we should advise an outlet sewer from
the junction of Main and Cedar streets, following near the
brook to the west of Cedar Street to the bottom of the hill.
There we find a tract of Jand remarkably well adapted for
" broad irrigation. If twenty-five or thirty acres-are taken,
very. little sewage need be applied per aere, and good crops
might be raised on the land. It is ‘one of the best oppor-
tunities that is presented to save the entire worth of sewage,
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and we should anticipate interesting and instructive results
from a sewage farm at this point. The crops, might be sold
standing or the land let yearly by auction. In spite of the
genei‘al objections to which such operations are obnoxious,
which we have adverted to elsewhere, we should regard a
trial of this nature for the public interest. The amount ad- -
ventured would not be oppressive. Its first cost would not
exceed $10,000, and returns might be realized: from the
crops. - - , :

THE BLACKSTONE. ' ,

The condition of the Blackstone River has been the subject
of such minute and exhaustive investigation that we do not -
feel justified in retracing in this report ground which has
been so often and so thoroughly explored. Although we"
have not felt at liberty to rely upon material already pro-
vided without very careful verification, yet we have been
unable to detect any error which seems to us material in the
work of an earlier commission or to suggest any important
amendment to its conclusions. The main facts are familiar
and may be briefly reviewed in this place. The evidence may
be found in detail in Report of the Board of Health for the
year 1882, and in the printed volume of Hearings before the
Joint Standing Committec on Public Health of the Legislature, *
held in February and March of the same year, as well as in the
report of the engirieer of this commission, . Briefly, then, wé
may say that the Blackstone River begins at the city of Worces-
ter, it being near there that several brooks converge to swell
its upper waters to the dignity of a river.” For some distance

. below Worcester it is not a large stream, and in ordinary
summer droudht it is quite small. Growing larger as it goes,
from the influx of strong brooks, it runs on:about south-

casterly, pdséinrr into - Rhode Island at Blackstone, and
emptying at last into the head of Narragansett Bay. Natur-
ally a rapid stream, its fall has been mken advantage of
for manufacturmﬂj and a succession of dams has formed a
chain of -slack-water - pools thoughout its.entire course.
Upon the main ‘stream and its tributaries combined, there
are nearly one hundred mills of various kinds, making use
of the water in some faghion. Around these centres of indus-

1
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try. clusters of population have gathered, rising in some'
instances to the proportions of large villages and busy towns.
The whole valiey in this Commonwealth comprises about two
hundred and fifty square miles of drainage area and its popu-
lation numbers about one hundred thousand. Near seventy
thousand of these live in Worcester. The increase in popu-
lationsin twenty years has been about forty per cent., all in
Worcester itself.  As a whole, the rest of the territory has
decreased in numbers. Neither the river nor its afuents
are used for public water supply, nor have any of its towns,
save Worcester, any systematic sewerage. A wator com-
pany at Uxbridge {'ﬁrnishes about seventy-five families with
excellent water from springs on the hill behind the village.
The Oldll]dly receptacles for domestic sewnge are ptovu]ed
of about the usual character. Many houses upon the river
bauk and most of the factorics nse the river as a sewer.
One of the tributiries of the Blackstone is a brook known as
Mill Brook, which rans directly through the city of Worces-
ter. Pretty much all “the land upon which the city has
grown up naturally drains into this brook. Of course a
great and steadily greater quantity of dirty drainnge must
have inevitably drifted into such a stream from time to time
as a_large uty grew steadily closer and closer along its
t,drres At last thc Legislature authorized the city of W'cu-
cester to turn the brook outright into a sewer. At the
present time, therefore, it receives a large part of the sew-
age’ of sixty-eizht thousand people. Thls contribution, of
course, adds very largely to the pollutmn of the river itself,
and for several miles below the mouth of the sewer its

agency is unmistakably evident. Bat, as has been intima-

ted above, it is not necessary for us to reproduce at length
the scientific and other data which have becn: accumulated
upon the subject of the actual composition’ of the waters of

the Blackstone at various points. To the casual observer it

seems very dirty, as has been said, at Millbury, and, appac-
ently working itself clear as it runs, it presents at Uxbridge
and Blackstone very much the- -aspect of ordinary manufic-
turing streams. The problem, in this river basin, therefore, |

~ presents but two features of interest ; namely, the pollution
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caused by the sewage of Worcester, and that caused by the

manufactorics wnthm the different towns.

_ As to the first part, assuming, as we do, that the General
Court looks to this Commission for a remedy of a state of
things which is adwitted to call for some relief, we are con-
strained to admit that our best efforts have failed to discover
any material improvement to suggest to the plan very ably
and elaborately described and defended in a report of Messrs.
Folsom, Davis and Walcott, as experts, to- the ' Board of
Health, dated Nov. 17, 1881,

For the convenicnce of persons who may not be able to
refer readily to that document, we will adopt and embody
tho recommendations of that- Board, which may be briefly
epitomized as follows: —

To intereept the sewage of Mill BlOOk Valley before it i3
discharged into the bmok, asz the natural flow of the brook
is too large to be handied. To conduct the sewage proper,
thus kept ont of the brook, to a tract of land about a mile
below: Cambridge Stroot, and dispose of it theve by inter-
mittent dnwnw.ud filtration through so large an ares of land
as to admit raising some crops. Pxov:snon to be made to
afford farmers in the vicinity a chance to try the sewage for
irrigation. It will be necessary to pump a part of the sew-
age to reach this land, and the total cost, including tho
pumping station, was then estimated to be $408,000. The
pumping will impose a further yearly burden of $3,500.

This disposition of the city sewage seems to us to be
entirely feasible, and we Ulelieve that it will effectually
remedy the great and growing nuisance which results from
the existing method of dlSLl]J,l ge. It is further- recom-
mended to us by the hope wlm,h the surroundings permit

"us to indulge, that some convenicnt methods may be devised
in connection with it for trying to make a profitable use of a
considerable part of the sewage at certain seasons, at least,
in irrigation for raising fodder crops or for market gdrdeu-'
ing. The first cost is large it is true, but it does nof scem
to be excessive considering the present condition and future
prospects of Worcester, and the certainty that its rapid
growih must soon make some change absolutely imperative
unless the Blackstone River is to be per mftncntly condemned
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- for a common sewer. Be the cost great or small, however,
we have been unable to find any alternative which promises
better results at an equal or less expense. We therefore
recommend that the city of Worcester be enjoined to supple-
ment its present sewerage system by some method of purifi-
cation, before the efffucnt finds its way into the Blackstone.
As to the matter of the factory pollution of the Blackstone,
we propose to deal with that question in connection w1Lb the
subject of manufacturing pollution in general.

ThHE NEPONSET VALLEY.

In addition to the districts particularized by the Legisla-
ture, our attention was uwently cilled to the LOI]dlthl‘l of
the Neponset river and valley by the Committee on Drainage
of the Legislature of 1834. ' The brooks which unite to
form the Neponset spring from the hilly country embraced
in the townships of Sharon, Wulpole and Canton.  The river
itself, flowing northeasterly for some fifteen miles, meets the
tide at Milton, and thénce, as an estuary, broadens down fo
its mouth in Dorchester Bay, ['m;r miles below.  TIts upper
waters are rapid and are thriftily busbanded for mechanical
uses, but further down it meanders without check “through -
the great plain at the foot of the Blue-Hill in Dedham. '
fllCIL it drags sluggishly along for six miles, through nearly
level meadows, with a bdlc]y pereeptible current. A little
above Iyde Park it regains enough vitality to be put fo work
again, and thence to salt water it is but a string of mill ponds,
the flow of the dam below backing up to the foot of the race-
way of the mill above. The Neponset meadows effectually
divide the valley for our purposes into districts of radieally
differcut sewerage characteristics,  From ITyde Park down-
wards the population can, and eventually must, drain into the
occan at or ncar the present outlet of the Boston sewer.
From the head of the meadows upward it is impracticable
to reach the sea, and we maust, . therefore, use the land.
Eventually we believe that the intercepting sewer of Bos-
ton through the Dorchester district to Mattapan will be
available to connect with a sewer for Dedbam and Hyde
Park. - Meanwhile, these places cannot be permitted to turn
their crude sewage into the river above the dams without
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gross injustice to the people living upon the banks and to
the manufacturers, who alrecady complain bitterly of the in-
creasing foulness of the water. Possibly the people of Mil-
ton and Dorchester, Neponset and Quincy, might tolerate,:
for a.time, ab outlet somewhere about Granite Bridge ; but,
we think, having regard to the wide-spreading flats border-
ing the narrow channel on both sides, that it would not be a
safo’ or proper experiment to peérmit. The only alternative
left us is either to call to our aid the land once more, or to
effcet a temporary junetion with some part of the Boston sys-
tem of sewers until such time as the main Neponset branch
sewer be exténded within reach of Hyde Park. But below
Hyde Park we cannot find any lands to our liking. "Above
there were aitractive gravel plains to be had, but only at the
price of pumping. Tn fine, when all possible expedients had
been sifted and tried by the final test of cowparative ccon-
omy and aptness, we agreed that the following plan was much
the most promising. Bearing always in mind that we have
established it as a general rule to regard our duty as done if
we afford to each commuunity which scems to us likely to need
it, one, and only one, convenient.opportunity of actess to the
trunk lines of sewer which we propose, we will begin with
the town of Dedham. Here we should wish to fix this point -
of contact near the low spot where Wigwam Brook crosses
High Street. Thence the. line of sewershould follow High
Street eastward, as far as a way which lies next cast of Har- .
vird Street, along which it might run for a short distance,
passing theuee into the meadow and running along a little
north of High Street to Mother Brook, near'the upper mill of
the Merchants’ Woollen Company. Irom this place it may
follow the south side of the brook as a general line to Hyde
" Park, where it could unite with the sewer of that town, and
the combined sewerage be brought to Arlington Street.
" That would be a proper place to set the pumps necessary to
force the séwage over a ridge and nearly three miles to the
Boston sewer in Washington Street at Roslindale.  On eco-
- nowmical grounds solely, we are inclined to commend this
course to Dedham, in ‘preference to going to the tempting lot
of gravel land between the Dedham branch of the Boston &
Providence Railroad and the New York & NewEngland.
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~Railroad, which is fully described in Mr. Clarke’s report..
No better filter-bed could be desired, but it could not be got
at without pumping, and the mile of sewer, which would be
the only compensating saving, would have to be built at some

_future day, as a necessary link in the main river system.
The above described scheme when completed would cost ‘the
two towns, as we reckon, about $136,000. As Dedham,
with the exception of its county jail, seems not to feel
greatly in need of a sewer system at présent, it may be
doemed wisest for Hyde Park, which feels an exigency now,
to proceed at once and alone to build its part of the works
we have indicated, leaving Dedham to come in later, upon
such terms as might then be thought equitable.

Tue UrreEr NEPONSET.

When we . turn to cousider . the towns lying above the
meadows, we find it difficult to single out any one of them
as now suffering materially from lack of systematic sewerage.
Still, in view of our general declaration that a pablic water
supply almost invariably entails a speedy demand for sewers,
e felt bound to indieate, at least to such of them as hive
already put in water works, how they can best get rid of
their sewage when vaults and cesspools have to be super-
" seded. There are three towns falling within this category,—
Sharon, Stoughton and Norwood,— and one isolated caso of
an exigency irrespective of water supply, which we have de-
" cided to consider in connection with them. Canton, how-
ever, is not -unlikely to join ‘the class itself 4t any time,
inasmuch as a movement in favor of introducing a public
water supply has been defeated in town meetmtr more than
once by very narrow majorities. :
. Sharon. —The main village of Sharon, roundabout the
junction of Main and Lake streets, seems to be the only
‘section of that town which can be at all - suspected to call for
- present relief, .or he likely to need any sewerage for. a long
time to come. This region can bo accommodated by a pipe,
starting from the schoo]houge in Main Strect and running
down that street to the Unitarian meeting-house. Thence,
by Lake Street, it goes to Tolman Street, and follows that to
the brook which feeds the Knife Works pond. Turning.
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* southerly along theé brook side, it may be filtered upon land.
now owned by I L. Sheppard, north of Ames Street and
east of Lake Strect. Fiveor ten acres here would be ample,
and unless managed with gross carclessness it will not ocea-
sion annoyance. We. should certainly prefer'to discharge
near the market gardens at Sharon Heights, if they could -
Le reached without pumping, as a good part of the sew-
age might be beneficially used upon them, but the addi-
tionul expense would more than countervail that advantage.
‘W should estimate the cost of such a system at about eighty-
five hundred dollars.

Stoughton. — The only sewage which need be considered
at Stoughton could, by means of two intercepting scwers,
one for cach side of the town, be concentrated at the covner of
Bchool and Water streets. Thence, it must follow the slope
of the land westward, and must be purified on fields lower
than the point at which it is collected. Our engincer repoits
that he has been able to find but one suitable tract which can
be reached by gravitation. Of the land selected, only about
six acres ean be arranged convenieutly for filtration. Although
this arca, if suitably prepared, will be large enough for some
time to come, yet, to allow for future growth of the town,
we would have preferred a more extensive filtration area,
Plenty of land could bo selected on the other side of the
brook ; unfortunately, it is so high that the sewage would
have to be forced to it by pumpmw which would double the
cost of the system. In the interest of present economy, and,
bearing in mind that the alternative schemo can.at any time
be adopted if necessary, we recommend that the small area
selected by our engineer be sccured at first, and the sewage
disposed of upon it. The cost of the system we recommend,
which includes a large portion of the more expensive town .
sCWeIs, I8 s'ognewh:tt under twenty thousand dollars.

Norwood. — Like its sister towns, Norwood can practicully .
drain nowhere exeept ‘into the Neponset or its tributaries.
Certainly this commission could not justify turning crude
houschold sewage into the rivulets and ponds which form a
notwork among the hills at the sources of the Neponset.
Parification is, in our judgment, an indigpensable pre-requis-
ite to ndmitting any sewage into waters like' these. More

:
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fortunate than Stoughton, an ample filtering field lies very
conveniently qccessﬂ»le by gravitation from cvery part of the
village proper. It may be found marked upon the engineer’s
p]sin', which accompanies his report, between Dean'and Pleas-
ant streets, south of the brook. But as it is very uncertain
that any earnest call for such a convenience will be heard for
years to come, and as ‘a more thorough search may suggest
some amendments in the detail of- thls plan, we do not pre-
~ sent it as a finality. It is enough to declare it entirely prac-
ticable, and though costly not excessively so, if it can be
effected, as we believe, for twenty thousand dollars.

Canton. — In order to bring the drainage of Canton village -
to the low point where the Neponset flows under Washington
Street, we think the preferable course would prove to he a
line along the low land near the brook, to serve the southerly
part of Washington Street, which would probably be the
region calling for the carliest attention. This sewer could
take all the foul drainage from the factories on the broolk, and
intercept, as they mmht require to be bailt, branches in sev-
eral strects on the cast as well as the west sides of the brook.
That part of Washington and its connected streets north of
the'river could be brought in by a sewer along Washington
Street. The region-of Pequid Brook must be rcached by a
sewer along the north bank of the brook. As we have re-
peatedly explained, we have no alternative but purification
on land to propose for the accumulation which we have thus
made necar the intersection of the river with Washington
Street. We incline to think that the best location for thlS

-purpose can be reached most casily by a main sewer upon
the north side of the river down to the railway viaduct.
Thence, through private land, to an area of coarse sand -and
gravel about half a mile beyond. Tt is pareel of the farms of
Daniel Fuller and S. M. White, and is well suited to the
purpose, though requiring a good deal of grading.  Of course
we cannot predict exactly the quantity of sewage to be pro-
vided for, but we consider that we allow an ample margin
for error if we prepare ten acres at the outset. As grading
forms in this instance one of the main elements of cost, any
diminution in this arca would tell ]arvely in reducing our
estimate of the total cost. But even though we may
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hope for some abatement in that dirvection,. we are concerned
to find that it can in any event hardly be brought much
below forty thousand dollars. -
Before closing this part of.our report, we w1sh to add one
other remark 1espectm0‘ the estimates of eost which we have
felt bound to submit in détail for each undertaking. They
must be understood to be predicated, so far as labor and mate-
rial are concerned, upon prices as they run to-day. They
may be entirely changed, it is almost ncedless to say, in a
year or even less.  And again it is only fair to point out an
inherent flaw in the reliability of our estimates which we
- have deplored without being able to exclude. We refer to
tho head of land damage. Here we were confronted with a
veritable Scylla and Charyb'dis If wo tried to escape the reef
on one hand we struck upon' the ledge on the other. If we
appraised the lands at what wethought thcm actually worth, we
were in peril of condemnation if it should turn out, when the
public came to take them for municipal uses, that-they had sud-
denly acquired a valiao three or four times greater than we
could possd)]y have imagined them to possess. If, on’ the
coutl.n_y,- in order to shun the fault of under- estimation, we
fixed ‘o value which disinierested judges would consider an
outside price, wo were pretty sure to cstablish that rate as
the going rate when the land must be had. In this dilemma,
wo have, to the best of our ability, endeavored to steer a
midway course, but we do not pretend that our valuations
are always reliable. Indeed, we ought to say frankly, that
as a general thing we have felt that thc way of safety for a
bomd like ours was to resist the temptation to arouse flatter-
ing anticipations which sober experiénce might rudely dissi-
pate. - We suspect, therofore, that our land damages are for _
the most part liberal, perhaps sometimes excessive. :

MaxuracruriNg POLLUTION oF THE'NEPONSET.

Excepting the case of Hyde Park, it is probable that the
relations of the owners of the various mill privileges upon
both the upper and lower waters of the Neponset, in respect
to river pollution, require more immediate attention than do
the towns, The long streteh of meadows acts as a scttlmd
basin for the higher section of the stream as it ramifies up-
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wards into numerous afluents, and at Panl’s Bridge in Ded-
ham the water was found fuirly clean. The condition of
. things, however, among the mill owners upon the head
waters was eminently unsatisfactory, and it scemed hardly
better below Hyde Park and the mouth of Mother Brook.
Down there the water-was very foul and was declared to be
rapidly growing intolerable. Amid such a variety of uses,
which almost without exception contributé something of
contamination to the water, it would be invidious to denounce
individuals, but is is worth while to pick out one or two in-
stances, as examples of offence which seemed to stir up a
good deal of mutual irritation. ~Wool scouring, ‘as usually
pursued, requires a great deal of water and relcases a vast
proportion of sand, dung and grease from the dirty fleece.
If the water flows from such an establishment direct to &
paper mill, the consequences are likely to be highly distaste-
ful to its proprictor. And conversely, if the paper maker
discharges great volumes of lime-impregnated waste water
from his rag washings upon the wool scourer who happens
to hold the pond below, the recipient finds his business sorely
. dlstulbed and deranged. * Of course, th¢ moral of a single
" observation of this’ Lmd is applicable fo mfnost all the othcl
streams of the Commonwealth, and with some variation or
‘other may be brought home to half the manufacturers in the
State. 'We held a conference with such of these Neponset
gentlemen as werd willing to meet us, and we visited and in-
spected their places of business, to realize moro vividly, upon
the ground, the exact state of things. The upshot of our
action in both ingtances was to confirm an opinion which
"wo had already entertained, that much of the poliution was
readily remediable by due care, that more could be eliminated
< by improved methqgds of using the water, while probably -
almost all conld cventually be kept from the river by well
considered scientific precautions. The tendency of opinion
among these manufacturers themselves seemed to be in this
direction and to incline towards the tentative policy which
wehave decided to advise the General Court to adopt in re-
gard to this deseription of water pollution.

It is unnecessary for us to dilate upon this point in this
connection, as we have fully developed our views upon the

+
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whole subject of rivers pollution by industrial and other
similar agencies, together with our conception of the most
available machinery for alleviating the mischief, in ‘the con-
cluding pages of this report. l

. APPORTIONMENT.

It will be readily. :1pp1'cci;1ted that fixing the rate of appor-
tionment proved to be an exceedingly perplexing job. In
approaching the task, we naturally sought for some guiding
principle to direct us amid the multifarious, and conflicting
clements of the problem. The analogies of highways and
bridges, the ratio of valuations, the relative convenience, the
proportion of nuimbers or areas, the probable amount of con-
tribution, the comparative’ difliculty of access, the length of
line used and some other considerations, all requucd to be
 weighed and measured. No one of these various constitu-

ents seecmed by itself to furnish the required. standard. .In
cach there scemed something lacking to the accurate adjust-
. ment of the competing claims. In fact we failed to find any
absolutely sure and unecrring criterion upon which to base a
judgment in these cases. There must necessarily be a cer-.
tuin something of arbitrariness, a sceming absence of exact
principle and lack of scientific precision about such apportion-
ments. 1t is difficult to defend them by purely logical argu-
ments.  They partake of the nature of compromises, whlch
must seck for justification upon grounds of an all things con-
sidered fairness and honesty Fecling thus, and dcsp.nrmo'
of dlscoveung a perfect test, we were forced to accept as a
measure of linbility which, if not perfect, secmed to us to e
the best attainable, a careful estimate of the approximate worth
of the service rendered. No better gange of this value re-
ceived occurred to us, upon the whole,.than the numher of
people served. Taking this, then, for our basis of compu-
tation, we have oencrlllly followed pretty steadily where it
led us. In somé cases where there seemed to be manifest
equity in deviating from our usual course, we have not hesi-
tated to do so. The most noticeable instance of this kind,
perhaps, is the apportionment of the sum of three hundred
thousand dollars of the cost of the Mystic sewer to the city
of Boston. Boston is not directly served by this scwer.
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~ No part of its population drains into it. And yet the com-
- mission’ thought it reasonable that Boston should contribute
something to build it. They justify this anomaly partly on
the ground of benefit derived, if not as a sewer, at least as a
safeguard to water supply. Partly upon the fact that the
city has derived and is receiving to-day lurge returns from
the sale of Mystic water. And in part they were influenced
by the apparent admission by the city of some sort of moral,
if not legal obligation, to assist the upper valley towns to do
their duty in keeping foul matters out of the tributaries to
the Mystic.. Some such sensibility may fairly be presumed
to have influenced the policy which built a conduit from
Woburn to Medford, at a cost of more than one hundred
thousand dollars, to divert the tanunery scwage, and erected
and maintained pumping and cleansing works at the Mystic
dam to clarify the refuse which that sewer brings. TFor this
work the city is now paying.not less than six thousand dol-
lars a.year. These operations, however, are not satisfac-
tory, -and already occasion much annoyance to the people of
Medford and give rise to much complaint. IProbably they
must soon be removed at a considerable further outlay, Re-
gard being had- to all these considerations, we thought it -
reasonable that Boston should be asked to pay for a superior
service to that which she now furnishes an equivalent to her
present outlay. Wo propose to take the existing sewer,
allowing a credit for it of onec hundred thousand dollars.
The two hundred thousund dollars in addition represent the
present yearly outlay of six thousand dollars at Medford,
capitalized at three per cent. If within a fow years the
Mystic Lake should be entirely abandoned as a water supply,
it will be for the Legislature to consider what modifications
of this apportionment should be made.

Similar departurés from our guiding line will be ‘obscrved -
in the apportionments scttled between South Frawingham,
Natick, the State and the city, in the case of the joint sewer
between the two towns.  There the share of the "Common-
wealth eould not fairly be rated by population served, and
we were compelled to fix it at a lump sum, which seetned to
us to be fuir and reasonable, all things considered. The city
_ here agnin is called upon to assist, upon the ground of-a
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" dircet benefit received at the price of increased cost to the
towns- paying for the sower, Land fairly well suited for
their filtration area could be had, which was nearer than that
selected, and could be reached at less expense. DBut it was
within the Cochituate watershed, and albeit we think it
excecdingly probable that the result of perfect filtration may
be delivered harmlessly at any spot somewhat detached from
an actual water intake, yet we are ready to defer to delicate
susceptibilitics, or even to pure prejudice in such a matter.
And particularly in view of the chance of carelessness and
the risk of accident it is no mere squeamishness which insists
on muking assurance doubly sure by paying a premium for
a consciousness of complete security. Woeo think, then, that
the city should defray the extra cost of lifting the sewage
across the crest of the Cochituate hasin so that it may per-
colate slowly away from the water which the city drinks. '
Wo have appraised this accommodation at twenty thousand
dollars. . _

Somewhat similar considerations influenced the action of
the commission in dividing the cost of the Marlborough
sewer. The town will be put to a considerable expense if
it carries its outlet and filtration works beyond the limits of
the basin which contributes to the supply of water for the
city of Boston. It can doubtless secure a sufliciently unob-
jectionable site within the Cochituate watershed for much
less money. We have adjudged it fair, therefore, that in
the event of the town exhibiting such deference to the rights ~
or apprehensions of the city, that the latter’ onght to bear a
proportion of the cost bearing some relation to the extra
expense, which we fix at twenty thousand dollars.

There remains yet one more case of special features call-
ing for particular notice in this connection. Westborough
resembles Marlborough in all essential conditions. Like her,
ghe can carry the purified effluent of her filters away over
a ridge of land which will effectually preclude all possi-
bility of its ever in any form mingling with the city water;
but this perfect precaution will cost the town more than it
might otherwise secure an outlet for. For this, extra insur-
ance from all possible harm we think the city may be fairly
called upon to pay the sum of fifteen thousand dollars,
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Subject to these exceptions, we apportion the cost of
building and maintaining the main sewers, which we recom-
mend, according to the following schedules, based upon
population : —

Mystic Valley system.-—The engineer’s estimate of the

cost of this system (p. 154) is in round numbers one mil-

lion five hundred and twenty thousand dollars. To this
we add one hundred thousand dollars to represent the value
of the Boston sewer already built for the Mystic Water
Works. We then deduct four hundred and one thousand
five hundred and twenty-seven dollars, which is the esti-
mated cost of the branch to Chelsea and Revere, assum-
ing that that city and town can hardly afford to incur such
an expenditure at present; nor is the immediate nced for
this branch so urgent as that for the others. For some-

. what similar reasons, we deduct the sixteen thousand two

hondred and ninety-onc dollars, and twenty-two thousand
four hundred and eighty-four dollars which represent,
respectively, the cost of the Belmont and Arlington

~ branches. Possibly these towns may prefer to join the
.system at once, in which case the apportionment can be

modified to meef that contingency. We have made pro-
visions in the draft of an ‘Act herewith submitted, by which
they can join the system later, by building their own
branches and paying an equitable share' of the cost of the
main system. The deductions indicated above reduce the
estimate to one million one hundred and e¢ighty thousand
dollars. Of course, should the work be constructed, the
tota]l expenditure may be greater or less than the estimate.
Be it more or less, we apportion it in the following ratios : —

Boston, . . . . . . . $300,000

with $100,000 of this allowed for the sewer ﬁl_ready built,
and of the remainder, — -

Stoneham, .. . . <. . 8.0 per cent.
Woburn, . . . . . .- . 17.5 "o
Winchester, . . . . . . . 65
Medford, . . . . . . . 140 ¢

Cambridge, . ., . 106 «
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Somerville, . . e e e . LD per cent.
Melrose, . . o . . .90 0
Malden, = . v . . . 250 ¢
Everett, C R . . . . 80 o

100.0 per cent,

Charles Itiver system. -—— The engineer’s estimate for
this system is about one million five hundred and sixty-one
thousand dollars. Be the finil cost more or less, we appor-
tion it in the following ratios: :

Waltham, . . . oo . .+ 80 per cent.
Newton, . . . . . . P S )
Watertown, . ; . . . 85 =
Brookline, . . . . . . . 50 %
Cambridge, . . . . . . . 290 L
Somerville,. . . . .. .. < 160 -
Brighton, . b. ‘
Charlestown,  21. EBoston, . . . 2756 ¢ .
Boston proper, 1.5

100.0 per cent.

»

Natick and Framingham system. —The cngineer’s esti-

mate for this system is about one hundred and thirty-five
thousand dollars. Be the cost more or less, we apportion
it in the following ratios : —

Boston, . . . . . . $20,000
The Commonwealth N T T 15,000

and for the remainder, —

Natick, . . . . . P &0 per cent.
Framingham, . . .. . . 50w

100 per cent.

Marlborough. — The estimate of cost for Marlborough is
about sixty-two thousand doliars. Be the actual cost more
or less, we apportion it thus : —

+

Boston, . .- .« .o« . $20000

Marlborough, ‘ e ‘ _« . theremainder,

:
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- Westborough. — The estimate of cost for Westborough is
about forty-five thousand dollars. Be the cost more or less,
we apportion it thus ; —

Boston, o . . . . . . . $15,000
Westborough, .. .7 . . . . the remainder.

In all other cases the cities or towns building any of the
systems recommended will pay the’cost of said systems.

We append here a brief summary of the expenditures of
the commission for the most considerable amounts. Most
of these expenditures have been already incurred; a small
part is based on estimates. ‘

Salary of chief engineer, . . . . . 85000
Other salaries and wages, . . . . 17,000
Transportation and subsistence of ﬁo]d parties, . 2,500
Bupplies and repairs, . . . . . . 2000
Office reat, . . . 800
Consulting engineers and ot.her experts, . . 1,750
Printing and other expenses, final report, . . 3,000
Miscellaneous, . . . . . . . 500

§32,660

No part of the above expenditures was received by the
commissioners themselves. They have drawn no compen-
sation whatever. '

Having finished the work assigned to them up to this.
“point, the commissioners were in some doubt as to their
further conduct in the premises. A striet comstruction
of the resolve under which they were acting absolved them
from further résponsibility for the fate of their recommen-
dations. They were clearly ordered to report systems of
drainage;, but it is not clear that they were also expected
to furnish models of machinery to build and operate them.
They were undoubtedly directed to supply plans of land,
but no mention is made of forms of law. They are to esti-
mate and apportion the cost of the schemes- which mect
their approval, but they do not appear to be required to.
suggest a financial programme, And although empowered -
in geneml terms to consider the needs of any portion of the
Commonwealth in regard to its sewerage and water supply,
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it is questidnal;le if they were designed to report a statute
.providing for. the protection of all water supplies and the
conservation of all waters, But, upon mature deliberation,
we have deemed it better to take a comprehensive view of
our obligations; and to err on the side of liberality rather than
narrowness in interpreting the legislative intent. Even if it
should be considered officious it can do no.harm, and it may
prove useful to the Legislature to have before it some forms
to serve at least as frames for more acceptable construction..
It is evident that the recommendations upon which we have
agreed will require executive agencies of different characters.
Thero are two great main lines of sewer to be built and some
minor systems to be built or superinténded on the one part,
and on the other there is the establishment of a protective
supervision over the lakes and rivers of the entire State. As
_ respects the. first class of operations we are well aware that
it has been the policy of this Commonwealth to leave to the
different municipalities the inception and completion of all ©
that pertains to sewerage, water supply abd like matters of
local interest ; and in the wisdom of that policy we heartily
concur. Nor in urging a different procedure in the present
_instance are we advising ap infraction of that general rule. -
The Mystic sewer and the Charles River sewer are neither of
them of a loeal or municipal character, Théy partake, on the
contrary, pre-eminently of the nature of great arterial channels
for the benefit of wide metropolitan-districts. They- must,
be establisbed and managed, if at all, by some central agency
and authority, which can for this special purpose override
town boundaries and disregard local susceptibilities. It would
be futile, in our judgment, to leave the difficult and perplex-
ing questions which are necessarily involved in building and
operating such works to the chances of securing practical
unanimity in a council composed of representatives of ten or
fifteen independent corporate bodies. There would be much
debate but we fancy not much action. We, and others before
us, disinterested and impartial, have found so much difficulty
in settling upon any satisfactory principle of adjusting the
burden of such imposts, that we should despair of an agree-
ment between adverse and hostile interests, There is, in
act, as wo have declared, no absclutely unassailable prin-
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ciple to follow in this regard, and a certain arbitrary element
will of necessity enter into any scheme of apportionment.
It must be accepted as a compromise, and as the least illogical

- of a number of possible contrivances, or it must be aban-

doned. Tt is possible to dispute forever upon the delicate.
degrees of inequity or tho fine shades of inequality which can
easily be detected in any conceivable contrivanee for fixing
precisely the exact share which each community should in
pure and abstract justice be called upon to pay. If anything
is to be done, and done seasonably; we think that the State
itself must take the matter in hand. Unless the work of
this commission is to go for nothing, it is a vigorous execu-
tive mainly which is now needed. For this purpose we sug-
gest the establishment of aBoard, of one or Imore persons, who
shall be empowered to proceed to contract for the immediate
construction of the Mystic Valley sewer and the Charles River
sewer, in substantial accordance with the gencral plans sub-
mitled herewith, and the detailed drawings and other en-
gineering material which we have prepared, and which
should be transferred to the custody of the Board., The
Natick and South Framingham sewer should be assigned to
the same Board, if those towns neglect or decline to proceed
with it themnselves within a reasonable time.

Our first impression was to favor a plan which contem-
plated asking the Commonwealth to advance to this Board,
from any funds in the treasury, the necessury payments from

. time to time as the work went on. They in turn to assess’

them upon the various municipal corporations concerned, in
the ratio recommended by us. We thought of offering to
these municipalities the option of paying these levies in
ensh, or in town and city obligations of such denomination,
period of payment and rate of interest, as the Legislature
might determine. These promissory notes were to be taken
into the sinking funds of the State. ‘But some legal difficul-
ties being apprehended, we finally determined to draft forms
of acts establishing districts and empowering these special
corporations to issue obligations of their own in like manner as
towns and cities may do, the principal and interest of which to
be paid by a levy upon each constituent municipality in pro-
portion to the apportionment fixed by this act. As it will be
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remembered that all of these sewers involve an anmual outlay
for running expenses and maintenance, it will devolve upon
the same anthority to fix and assess, from time to time, the fair
proportion of these which each participant should pay, and
“attend to all incidental business of a like nature. In case
the Legislature approves and adopts such ‘a scheme, we should
think that the works might be expected to be expeditiously -
and economicully constructed and operated. Where the
works proposed, however, are purely local, as in the cases of
Westhorough and Marlborough and some others, we see no
* objection whatever to leaving the execution of some such plans
as ours to the towns themselves. At the same time, we think
it very desirable that there should he some expert authority
to consult with towns and cities looking for pure and adequate
water supplics, or secarching for unobjectionable methods of
sewerage. : ’
The d:ﬂlcultles in these directions are bccommo' «rre.ltcr
cach ycor and the resultant confusion and complu,atlon more
cmbarrassing. In the two years eighty-threc and eighty-
four alone, some fifty or sixty towns cawme up to the State
House for leave to take or increase o water supply, and more
than two score of private companies obtained similar privi-
feges, and the indications ‘are that these applications will
show little diminution for many years to come. Tach one
of these towns, and many others .in like caso will, in no
long time, find that water supply and scwerage are for
the most part inseparable companions. Then, instead of a
curefully pre-arranged plan of sewers, a piecemcal, hand to
mouth sort of a makeshift device is likely to be improvised
from day to day, entailing unneceés:u'y expense and danger,
and finally total loss.  And-again the scramble for the hest
and most accessible waters is responsible for a good deal
of avoidable contention and lmperfu,tl) matured lcmslatlon
There is water enough for all if it be cqmt'lb]y sh'ucd But.
the Legislature is rmmmlly besieged by importunate suitors
who are bound to disregard all claims but the needs of their
own constituents. It \vould be far better, in our opinion, if
there were some competent board where all these jostling
demands could be calmly considered and systematically ad-
justed. We have accordingly inserted a section in one of the
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subjoined forms of statute conferring such discretion npon a
board as we think will tend to promote scientific sewerage
and a fair and judicious distribution of pure water. Once
more disclaiming any design on our part to atirvibute any
-especial propricty to the forms of legislation which we sub-
mit and which we wish to be re(r.n"dcd ag auxiliary sugges-
tions rather than settled concluﬂons, we approach the end of
these ohservations.

~ Coming to the final division of our report, we have again
preferred to cnlarge rather than restrict the scope of the
jurisdiction which can Dbe strictly derived from the bare text
of the resolve. We ¢“may consider and report upon the
necds of any other portion of the Commonwealth as to the
disposal of sewage and the protection of the public water
supplies therein.” We have determined to regard the whole
remaining body of the State, and not any particular division,
as the ¢ other portion” as to which we are at liberty to sub-
mit our views upon the propricty of throwing further safe-
guards about its supplies of drinking water and attempting
greater system in the disposal of its sewage. This inter-
pretation brings within the purview of our commission the

whole subject of water pollution and its restriction or pre-

vention within the State. -

We take it that no one will controvert the general proposi- .
tion of law that every holder of property, however absolute
and unqualified be his title, holds it under the implied liability
that his use of it may be so regulated that it shall not be in-
jurious to the rights of the community.

In the exercise of its undoubted prerogative to watch over
the general welfare and to guard the public rights by the
ample police powers with whichitisarmed, the Legislature may
make exactly such rules respecting the pollution of streams
and ponds or other inland waters as it may judge requisite
and neeessary for the public welfare. It may absolutely
prohibit, under suitable penalty, any contamination of any
water within the borders of the Commonwealth, if it so
please. It is a question always of expediency what degree
of interference with individual liberty is required by the cir--
cumstances. Thus far the Legislature has been content to
forbid any pollution of waters used "directly or indirectly for
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a water supply by any city or town within lwenty miles above
the point of taking, provided this prohibition be not held to
impair rights granted by statute before July 1, 1878, or pre-
scriptive rights of drainage, ‘to the cxtent to which they law-
fully existed on that date. The Merrimack and Connecticut .
rivers and so much of the Concord as lies within the city
of Lowell are also exempt from this rule. Nor can any per-
son save those employed in getting ice or hauling lumber
drive a horse on any pound used as u water supply for do-
mestic purposes by a city or town. Neither is bathing per- -
mitted in any such pond. The Legislature seems to have
drawn the line at drinking water. Water dedicated to house-
hold uses is protected, within certain limits and to a certain
degree, by a speedy, peremptory and cffectual process. Mu-
nicipial authoritics may obtain an. injunction at any time,
from any justice of the supreme or superior court, to restrain
any person from violating tho 80th chapter-of the General
Statutes, which we have recited above. But all otber waters
are left to the ordinary rules of the common law. We think
that a comprchensive knowledge of all the facts will satisfy
any unbiased inquirer that under this kind of customary
guardianship of no one in particular, the general condition of
our waters has suffered a steady degradation, or, to borrow
the language of the State Board as Jong ago as 1876, ¢ any
" defence against the impuritics which so conveniently flow
-into our waters from the settlements and works on their
banks has thus fur been merely nominal ; that is, the law can
be used to prevent a nuisance from .continuing to be poured
into the river, but it is not used, because the process is too
slow, cumbersome and expensive.” The lapse of nine yours
has only served to point and emphasize this commentary.
The growth of population, the spread of modern refinements
of living, the increase in industrial establishments, and
all the indefinite multiplication of incidents appertaining to a
prosperous and progressive community, must naturally and
perhaps inevitably tend to vitiate the water of its rivers and
lakes. But even if a certain degree of taint be uvavoidable,
there is a vast amount which is wanton and preventable. A
cursory glance at the report of Mr. Clarke will convince any
one that there is no necessity whatevor for a large part.of the .
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abuse to which our water courses are subjected. Tt is a ques-

tion of time only, and that not » ']ong time either, when, if we
hold to the path we are travelling, we shall find ourselves
face to face with a state of things as intolerable as that of Eng-
land twenty-five years ago, when the Sewage of Towns Com-
mission denounced it as an ¢¢ evil of national urgency requiring
the earliest and most serious attention.” The condition of
many of its important and frequented streams bhad become so
filthy and disgusting, that a universal protest arose, and large
" sums of money had to be expended in haste to mitigate the
extremity of the offence. Meanwhile untold misery and mis-
chief had been inflicted. Now preventive measures are far
less costly and much more cffective than remedial expedi-
ents. ~ We think it is high time that some steps should be
taken here to arrest the progress of rivers pollution at the
point. it has reached to-day in Massachusetts, and gradually
to retrieve some portion, at least, of the ground we have
carelessly yielded. Impressed with this conviction, we yet
consider it impracticable to ask for o summary enforcement
of the extreme right of the community in its waters now for
the first time. Apart from technical points of law, and tak-
ing it upon broad, equitable grounds, it would be felt to be
unfair for the community suddenly to insist upon a rigid ex-
action of its abstract right to clean waters after so many years
of license and neglect. Even if it be law that no one can
‘preseribe for a public nuisance, it does not necessarily follow
‘that it is policy to abate all nuisances forthwith. And sup-
posing such a project of law to have been enacted, we do not
believe that the statute could or would be enforced. Cer-
tainly the existing law is not, then why should one so much
‘more severe? We therefore cast about a good deal to hit
upon some principle of classification, some scheme of dis-

crimination, or even a inere frame of fixed regulations to

guide the steps of a guardian of public waters. It was
suggested that schedules might be made of streams which
could Dbe allowed a certain kind and amount of pollution, to
he carefully defined, either in general or for each individual
case. Certain others might be set apart and reserved for the
standard purity expected for -drinking water. While pos-
sibly a few might be left to take care of themselves, at least

N
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for the present. It was held to be reasonable to forbid cer-
tain more dangerous or offensive trades from seating them-
selves in future at or near the fountain heads of rivers or
brooks. It was urged that there would be no hardship in
compelling 2 new comer, whose labors must grievously dete-
riorate the quality of the water, to go below the industries
which already depended upon the water as they were get-
ting it, and could not endure without suffering any additional
impairment of its purity. These expedients and many like
them werc canvassed and weighed in turn, but to all there
secmed to be grave ohjections. After much consideration it
" was decided to propound a plan of action which seemed to
fit the exigency as well or Detter than any which occurred
to us. It had besides tho strong recommendation of shap-
ing itself in exact conformity with precedents which have
stood the test of time and have proved themselves to be
valuable working agencies. In the year 1879 the Legisla- -
ture intrusted the caro of ‘¢ the lands, flats, shores and rights
in tide-waters belonging to the Commonwealth,” and the.su-
pervision of ¢¢all its tide-waters and all the flats and lands
flowed thereby,” to a Board whom it empowered ¢¢ to prevent
-and remove unauthorized encroachments” or whatever ¢“in
any way injures their channels.” Every work done within
tide-water, not sanctioned by them or authorized by the Gen-
eral Court, where a license is required, is declared to be a
nuisance, and the Board may order suits on behalf of the
Commonwealth to prevent it or stop the removal of mate-
rial from any bar or breakwater of any harbor. This
legislation is.strictly in line with that we offer. It is,
indeed, almost identical with it. Alter its wording but a little
and it would suit our purpose exactly. Precisely the same
principle which enjoins a witehful care over the exterior
waters of the Stite would seem to call for 2t least an equal
solicitude concerning the abuse of its interior waters. But '
mindful of the tenderncss with which Massachusetts has
always treated her industrial classes, we think it would be
wise to embrace in the enactment one peculiarly. character-
istic feature borrowed from the act establishing a Railroad
Commission, and which has proved strong enough to enforce
amply all the rights of the public in that class of highways
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called railroads. This distinctive trait is the use of advi-
sory as distinguished from mandatory power. We think
it would be well, then; for the Legislature to designate some
one or more persons to look after the public intevests in this
dircction.  Let these -guardians of inland waters be charged
to ncquaint themselves with the actual condition of all waters
within the State as respects their pollution or purity, and
to inform themsclves particularly as to the relation which
that condition bears to the health and well-being of any
part of the people of the Commonwealth. Let them do away,
as far as possible, with all remediable pollution, and use
every means in their power to prevent further vitiation.
Let them make it their business.to advise and assist cities
or towns desiring a supply of water or a system of sewerage.
They shall put themselves at the disposal of manufactories
and others using rivers, streams or ponds, or in ‘any way
misusing them, to suggest the best means of minimizing the
amount of dirt in their effuent, and to experiment upon
mcthods of reducing or avoiding pollution. They shall warn
the persistent v10L1tm of all reasonable regulation in the
management of water, of the consequences of his acts. Ina
- word, it shall bo their especial function to guard the public
interest and the public health in its relation with water,
whether pure or defiled, with the ultimate hope, which must
never be abandoned, that sooner or luter ways may be found
to redeemn and preserve all the waters of the State. We
propose to clothe the Board with no other power than the
power to_examine, advise and roport, .except in cases of vio-
lation of the statutes. Such cases, if persisted in after
notice, are to he referred to the Attornoy-General for
action. Other than this, its decisions must look for their
sanction to their own intrinsic sense and soundness. Tts
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 disposi-
tion of such offenders. If such a Board be able to com-
mend itself by its conduct to the approval of the great court
of public opinion, it" will have no difficulty, we think, in
materially reducing the disorders and abuses which are
threatening to give great trouble in future if not speedily
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checked. If, however, we err in this expectation, and more
drastic measures prove indispensable, the mandate of the
State can always be invoked to.re-enforce its advice.

In conclusion, it may be well to explain, in order to avoid
misconception, that we'do not regard the form which we
snggest as very material. We' wish it understood that
(thlmuﬂ'h we propose a fresh commission to huild the Mystic
or tho Charles River sewer, we do not deny that they can
very possibly be ns well done by the Governor and- Council,
by the city of Boston, or some other agency, if the chisla-
ture prefer, and when we recommend that the prevention of
rivers pollution he assigned to a Board, we do not intend to
prejudge the question whether that Board shall he an existing
Board or a fresh creation. It seems to us comparatively im-
malerial by what instruments our ends are wrought, provided
only the work be done economic: 1l]y and speedll y, and above
all, be done well.

JOHN Q. ADAMS. -

SOLOMON BB3. STEBBINS.

EDMUND W, CONVERSE.

EDWARD D. HAYDEN.

-LEVERETT S. TUCKERMAN,
DEecEMEER 24, 1885, -



DRAFT OF AN ACT ESTABLISHING
CERTAIN HEALTH DISTRICTS.

Seorrox 1. For the .purpose of protecting the health of the
people resident and being within -the limits of the territories
hereinafter described, and especially to carry out such purpose
- by the acquisition, construction and ‘miintenance of three or
more systems of main sewers, the tetritory comprehended within
tho limits of the towns of Stoneham, Woburn, Winchester, Med-
ford, Melrose and Everétt, the city of Malden, that part of the -
city of Cambridge lying northwestwardly from the following
- described line : — Beginning at Town Bound No. 15, on the line
between the cities of Cambridge and Somerrville, thence running in
a straight line to the intersection of the centre lines of Appleton
and Brattle strects, thence following the centre lines of Brattle,
Mount Auburn and Belmont streets to the boundary line between
the city-of Cambridge and the town of Belmont, and that part
of the city of Somerville lying northwestwardly from the follow-
ing described line : —Beginning al & point on the boundary line
belween the eity of Somerville and the town of Medford, at the
intersection therewith of the centre line of Cedar Street in said
Somerville, produced, thence following the cenire line of Cedar
Street to its intersection with the centre line of Clyde Street, thence
running in a straight line to the intersection of the centre lines of
Holland and Newhury streets, thenee following the centre line of
Newbury Street to the Boundary line between the cities of Cam-
bridge and Somerville, is hereby incorporated as the Mystic River
Ilealth District; and the territory comprehended within the limits
of the towns of Watertown and Brookline and the cities of Wal-
tham, Newton, the city of Cambridge, except such part of said city
as is above incorporated in the Mystic River Health District, the
city of S8omcrviile, except such part of said city as is above inecor-
porated in the Mystic River Health District, and those parts of
the city of Boston which furmerly constituted the town of Brighton
and the city of Charlestown, is herehy incorporated as the Charles

‘ [1xti]
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River {Tealth-Distriet; and the territory comprehended within the
limits of the towns of Natick and Framingham is hereby incor-
porated as the Natick and Framingham Ifealth District. - Each of
gaid districts, respectively, for the parpose of carrying out the
provisions of this act, shall ‘have full power to suc and be sued,
to purchase, take and hold real and personal estate, and to make
necessary contracts and do necessaq acts in rdahlon to 1ts prop-
erty and concerns. _ : : : :

Sect.’2.  The management, direction and control of the property
affairs and concerns of said districts shall be vested in a Board of

The governor, with the advice and consent of the council, shall,
before the first doy of July next, appoint ©° competent .
persons, who shall constitute said board of '

, andl who shall hold their offices from the dates of

their respective appointments, and for the terms of
" years, respectively, from the first day of July next., The gov-
crnor shall in like manner, before the first day of July in each year
thereafter, appoint a member of said board, to continue in offico
for the term of years from said day; and in case
of any vacancy occurring in the board by resignation or otherwise, -
lie shall in like manner appoint & member for the residue of the
term, and may in like manner remove any member of said boarl.
And the compensation of cach of sail members shall be
: B ! ‘ Suid
board shall annually elect a clerk and treasurer for cach of said
distriets, who may be the same person, and may appoint such
agents, officers and servants as it may find necessary to carry
out the purposes of this act, and may determine their duties and
compensation. Said board shall be fornished with an office in some
suitable place, in which the maps, plans and documents relating-
© to its business and to the sewers, land and other property in
its charge, and records of all its doings shall be kept. The
salaries of the mewmbers of said board and such genera.l expenscs
as shall not be ineurred for the’ separate account of either of said
districts, shall be equitably apportioned among and paid by said
disiricts from time to time, as the board may determine, having
regard to the services rendered to each and to the amounts expended
for ench. Ixcept as hereinafter provided, no contracts or other acts
which invelve the payment of money from the treasury of the
Commonwealth shall be made or done without an appropriation
expressly made therefor by the general court. Said board shall
annually, on or hefore the tenth day of January, report to the
general court its doings in the preceding year, and shall recom-
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mend such legislation as it may deem necessary for the preservation,
extension and improvement of the systems of main sewers here-
inafter provided for and for the promotinon of the interests connected -
therewith, It shall bring instances of neglect or of omission fo
comply with the provisions of this act to the knowledge of -the
- attorney-general, for the enforcement thereof. :

SEcr. 3. As soon as may be practicable after the passage of
this act, said board shall proceed to construct systems of sew-
age disposal for said districts, the main -features of which shall
be in substantial necordancé with the plans reported and recom-
mended to this legislature by the commission appointed under
chapter sixty-three of the resolves of the ycar eighteen hundred
and eighty-four, and for that purpose may make all contracts
necessary for the construction of the sewers and works aforesaid,
or may where decmed advisable carry on snch construction by
days’ labor. ’

Srcr. 4. Said board, acting on behalf of said districts respect-
ively, may take by purchase or otherwise any lands, water-courses,
rights of way, or easements, or any existing sewers or parts of sew-
crs, necessary for thie carrying out of the provisions of this aect.
When any lands, water-courses, rights of way, or easements, or
any sewers or parts of sewers are so taken in any manner other
than by purchase, said board shall, within thirty days after said
taking, file in the registry of deeds for the county or district in
which said lands, water-courses, rights of way, or easements, or
sewers or parts of sewers lie, and cause to be recorded a deserip-
tion of the same, as certain as is required in a common conveyance
of land, with a statement of the purpose and the district for which
it is taken; which description and statement shall be signed by
said board, or a majority thereof, and the fee of the lands, water-
courses, rights of way, or easements, or sewers or parts of sewers
so taken or purchased shall vest in such district. Such district
shall pay in the manner hereinafter described all damages that
shall be sustained by any person by reason of such taking as afore-
sald. Suoch damages to be ascertained and determined in the
- tagnner provided for ascertaining and determining damages in the
case of laying out, altering, or discontinuing ways.

Srer. 5. Saxd board may, for the purposes aforesaid, carry and
eonduct any sewer by it to be made and constructed under or over
any water-course or any street, turnpike-road, railroad, highway,
or other way, in such manner as not unnccessarily to obstruct or
impede travel thereon ; and may enter upon and dig up any such
road, street, or way for the purpose of laying down sewers beneath
the surface thereof, and for maintaining and repairing the same ;
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and, in general, may do any other acts and things neecssary or
convenient and proper for the purposes of this act. In entering
upon and digging up any snch road, street, or way of .public
travel, it shall be subject to such reasonable regulations as may be
made by fhe mayor and aldermen or selectmen of the cities and
towns respectively wherein such works shall be performed.

Secr. 6. Whenever said board shall dig up any road, street; or
way, as aforesaid, it shall so far as practlcable restore the game
to as good order and condition as the snme was in when such dig-
ging commenced. And the district, in behalf of which such work
was prosecuted, shall at all times indemnify and save harmless the
several citics and towns within which such roads, streets, or wags
may be, against all damages -which may be recovered against
them respectively, and shall reimburse to them all expenses which
they shall incur by reason of any defect or want of repair in any
road, street, or way, caused by the construction of any of said
gewers, or by the maintaining or repairing the same: provided,
that said board shall have due and reasunable notice of all claims
for such damages or injury and Upportumt_y to m'tke a legal defence
thereto. :

Secr. 7. Said board may alse, with the consent of the respect-
ive county commissioners, alter and chaunge the conrse or direction
of any water-course, or may alter and change the location or grade
of any highway, and may, with the consent of the mayor and
aldermen or sclectmen of the respective cities and towns, alter or
change the location or grade of any townway, public street, _61' way
of travel, crossed by any sewers constructed under the provisions
of thid act, or in which such sewers may be located, subject to such
reagonable regulations as may be made by the county commis-
sioners, mayor and aldermen, or selectmen respectively.

Skcr. 8. Whenever the system of sewers fo be constructed
under the provisions of this act for the Charles River Health Dis-
trict shall be so far completed as to conduct sewage from the whole
or any part of said district to a connection with the main drain
age works of the city of Boston, the city of Boston shall allow
the same to be connected with said main drainage works, and.
such gewage to flow into and through the same, and shall
dispose thereof in the same manner as it disposes of the sewage
from its own sewers; and for such service it shall receive from
said district such annual compensation as may be agreed on by
it and said board, based on the value and cost of maintenance of
that part of' said main drainage works which may be used in such
serviee, the amount of sewage discharged from said Charles River
-Sb stem, and its proportlon to the whole amount discharged through
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said main drainage works. In case aaid city and said board fail
to agree on the amonat of such compensation, the same shall be
determined by three commissioners, or a majority thereof, to be
appointed by the sepreme judicial court on application of cither
party and notice to the other, whose award, when a'ccepted by
gaid eourt, shall be binding on the parties for the term of

yeas. . ) .
Secr. 9. For the purpose of meeting the expenditures author-
ized and required by this act, except as otherwise provided herein,
the board shall, from time to time, subject to the ditection and
approval of the governor and couneil, issue scrip or certificates of
indebtedness of each of said districts respectively, for such times,
in such amounts, and at such rates of intercst, as t.he governor and
council shall approve.

The sinking funds of any loans of the Commonwealth, or of any
city or town in the Commonwealth, or funds of any savings banks
or other corporations whose investments are regulated by statute,
may be invested in said serip or certificates.

Sger. 10. For the amounts so raised, and for the interest
thereon, and for the annval cost of maintenance and repairs of the
systems of sewcrs, for which provision is herein made, and for the
other expenditures in relation thereto, authorized by this act, the
corporations hereby created shall be severally liable in the same
manner as towns and coanties are liable for debts lawfully created.
The amounts required to meet said indebtedness and all other
.charges, shall, from time to time, be apportioned and assessed by
gaid board in the amounts and proportions bhereinafter provided,
and shall be certified to and paid over to the respective district
treasurers by the several cities and towns, in the same manner and
nunder the same provisions of law as are applicable Lo the assess-
ment and collection of county taxes, for the time being, and shall
be added to and collected with the ¢ity and town taxes.

Spcr. 11.  All sums 80 to be raised for said Mystic River
Health Distriet shall be assessed as follows: To the city of Bos-
ton, the sum of two hundred thousand dollars, and also, in addition.
thereto, whatever may be the value of the sewer already bailt and
now owned by said city within the towns of Woburn, Winchester
and Medford, if the same shall ba purchased or taken by said
board for the use of said district, provided, that not more than

thousand dollars of said two hundred thousang dollars shall
be assessed to said city in any one year; and the remainder in the
following proportions: To the town of Stoncham, eight and one-
half per cent.; to the town of Woburn, seventeen and one-half
per cent. ; to the town of Winchester, six and one-half per cent.;
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to the town of Medford, fourteen per cent.; to the city of Cam-
bridge, ten and one-half per cent.; to the city of Somerville, one
per cent.; to the town of Melrose, nine per cent.; to the city of
Malden, twenty-five per cent.; to the town of Everett, eight per
cent. . .

Seor. 12, All sums so to be raised for said Charles River
Health District shall be assessed as follows: To the city of
Waltham, eight per cent. ; tothe city of Newton, eleven per cent. ;
to the town of Watertown, three and one-half per cent.; to the
town.of Brookline, five per cent.; to the city of Somerville, six-
tecn per cent. ; to the city of Cambridge, twenty-nine per cent.;
to the city of Boston, twenty-seven and one-half per cent.

Secr, 13. All sums so to be raised for said Natick and
Framingham Health District shall be assessed as follows: To the
city of Boston, the sum of twenty thousand dollars, ;provided,'that
not more than thousand dollars of said sum shall be assessed
to said city in any one year; to the Commonwealth, the sum of
fifteen thousand dollars, and also the annual sum of

dollars after the completion of said works, so long
as the sewage of the reformatory prison for women at Sherborn
sball be disposed of thereby; and the remainder in the following’
proportions: - To the lown of Natick, fifty per cent.; to the town
of Framinghawm, (ifty per cent. Such sums as shall be assessed to
the Commonwealth under the provisions of this section shall be
paid out of the treasury of the Commonwealih Lo the treasurer of
said district. :

Secr. 14. At any time after years from the passage of
this act, the apportionments provided in the preceding three see-
tions, so far as they apply to the annual expense of maintaining
and operating said systems of sewers, may be changed or altered

by the General Court, in such manner as to provide for assessing
such annual expense on the several citics and towns in proportion
to the respective amounts of sewage contributed by each.

Sect. 15, Said board shall at all times keep full, accurate and
separate accounts of the receipts, expenditures, disbursements,
assels and liabilities of cach of sail héalth districts, and shall
include an abstract of the same in its annual report to the general
court.

Secr. 16. From and after the completion of the systems of
main sewers, under the provisions of this act, the managerment,
control and power to make repairs thercof shall remain vested in
8aid Board of hereinbefore ereated,
and said board may make any reasonable regulations in regard to
the use of the same.
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. 8Ecr. 17. Said board may, from time to time, contract with
any city or town not included in either of the distriets hereby incor- -
porated, for the extension thereto of either of said systems of
sewage disposal, and for the reception of sewage therefrom: pro-
vided, that the indebtedness of the district shall not be increased
thercby, and that such compensation shall be made by such city or
town as said board shall deem reasonable.

Sect. 18. Any city or town, within whose limits any main’
sewer shall have been eonstructed, under the provisions of this act,
shall connect its local sewers with such main sewer, subject to the
direction and control of said board. And any person, firm or cor-
poration may, subject to the direction and contrel of said board,
and subject to such regulations as each city or town may prescribe, -
conncct private drains with said main sewer.

Secr. 19.  Any person or persons who shall wantonly or mali-
ciously destroy or injure any sewer, or other property held, owned,
or used by said board, or by either of said districts, by the authority

. and for the purposes of this act, shall forfeit and pay to said board

or district three times the amount of the damages that shall be
ssgessed therefor to be recovered by any proper action. And every
guch person or persons may, morcover, on indictment and convie-
tion of either of the wanton or malicious acts aforesaid, be pun-
ished by fine not exceeding one thousand dollars and imprisonment
not exceeding one year. : . .

Secr. 20, The supreme judicial court and the superior court
shall have full powers in egnity to enforce the provisions of this
act. : ‘ )

Sgcr. 21. The commissioners appointed under chapter sixty-
ihree of the resolves of the year.one thousand eight hundred and
eighty-four shall, on the organization of the board created by this
act, transfer and deliver over to said board all books, plans, maps,
engineers’ reports, instruments, and other property, acquired dur-
ing the surveys and investigations for which said commission was
appointed. ’
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DRAFT OF ACTS FOR MARLBOROUGH
AND FOR WESTBOROUGH.

Sectron 1. The town of is authorized to construct
a system of sewage disposal for said town, the main features of
which shall be in substantial aceordance with the plans submitted
to this legislature by the commission appointed under chapter sixty-
three of the resolves of the year eighteen hundred and ecighty-four.

SecT. 2. Said town may take, by purchase or otherwise, any
lands, rights of way or easements necessary for the carrying out of
the purposes of this act. When any lands, rights of way or case-
ments are so taken, in any maaner other thau by purchase, said
town shall, within thirty days after such taking, file in the registry
of deeds for the district in which said lands, rights of way or
caseruents lie, and cause to be recorded, a description of the same
g certain as ig required in a4 common conveyance of land, with a
statement of the purpose for which the same is taken, and- the fee
of the lands, rights of way or easements, so taken or purchased,
shall vest in gaid town. Said town shall pay all damages that shall
be sustained by any person by reason of such taking, the same to
be ascertained and determined in the manner provided for ascer-’
taining and determining damages in the case of laying out, altering
or discontinuing highways.

Secr. 3. Whenever within- - years said town shall have
completed said system of sewage disposal, in such manner that the
final effluent therefrom, or from any irrigation fleld or filtration
arca connected therewith, shall flow outside of that part of
any watershed which contributes to the water supply of the city
of. Boston, and shall adopt and enforce proper means and regula-
tions for dispesing thereby of such sewage of the town as would
otherwise enter said watershed, said city of Boston shall payto
said town the sum of

Secr. 4. Said town is hereby authorized to raise and appro-
priate, in such manner a9 it shall determine, such sums of money
as shall be required by it to carry out the provisions of this act,
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DRAFT OF AN ACT FOR WORCESTER.

Secron 1. The city of Worcester is hereby directed, within
years after the passage of this act, to purify from all
offensive, noxious and polluting propertics the waters or sub-
stances that may thereafter be discharged from its sewers into
Blackstone -River, or any of its tributaries, so that said wafers and
substances shall not of themselves, or in connection with other
matters, create a naisance or endanger the public health ; and said
city thereafter shall cease to empty from its sewers into Black-
stone River, or any of its fributaries, any waters or substances
-containing said properties until the same shall have been firat so
purified. ) )

Secr. 2. Said city may take, by purchase or otherwise, any
lands, rights of way or eascments neceessary for the carrying out of
the purposes of this act. When any lunds, rights of way or case-
menis are go taken, in any manner other than by purchase, said
city shall, within thirty days after such taking, file in the registry
of deeds for the distriet in which said lands, rights of way or case-
ments lie, and cause to be recorded, a description of the same as
certain as is required in a common conveyance of land, with a
statement of the purpose for which the same is taken, and the lee
of the lands, rights of way or easemcats, so taken or purchased,
shall vest in gaid ecity. Said city shall pay all damages that shall
Le sustained by any person by reason of such taking, the same to
be ascertained and determined in the manner provided for ascer-
taining and determining damages in the case of laying out, altericg
or discontinuing highways.

Sger. 3. Sald dity is hereby anthorized to raise and appropriate,
in sach manner as its city government shall determine, such sumg
of money as shall be required by said eity to carry out the provi-
sions of this act.

Secr. 4. The supreme judicial court, or any justice thereof, in
term time or vacation, sitting in equity for either of the counties
of Suffolk or Worcester, shall have jurisdiction in equity to enforce
the provisions of this act, by injunction or by any other appropri-
ate equitable remedy, on complaint of the selectmen of any town
in the county of Worcester situate on the Blackstone River.:
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DRAFT OF AN ACT TO PROTECT THE
PURITY OF INLAND WATERS.

Secrion 1. For the purpose of providing for the care of the
inland waters of the Commonwealth, and preserving the purity
thereof, the governor, with the advice and consent of the council,
shall, before the first day of July next, appoint - compe-
tent persons, who shall constitute a Board of Gnardians of Inland
Waters, and who shall hold their offices from the dates of their
respective appointments, and for the terms of
: years, respectively, from the first day of July next. The
governor shall in like manner, before the first day of July in each
year thereafter, appoint a member of said board, to continue in
office for the term of years from said duy; and, in case
of any vacancy occurring in tho board by resignation or otherwise,
he shall in like manner appoint a member for the residue of the
term, and may in like manner remove any member of said board.
- And the compensation of each of said members shall be

) , which together
with the other expenses of said board shall be paid out of the
treasury of the Commonwealth. _

Sect. 2. Said board shall be furnished with an office in
some puitable place, in which the maps, plans and documents
relating to matters in its charge, and records of all its doings
shall be kept. It may employ such engineers and clerks and
other assistants as it may deem nccessary; provided that no
contracts or other acts which involve the payment of money from
the treasury of the Commonweslth shall be made or done without
an appropriation expressly made therefor by the_general court.
It shall annually, on or before the tenth day of January, report
to the general court its doings in the _preceding year, and at the
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" same time submit estimates of the sums required to meet the ex-
penses of said board during the ensning year, and it shall also
recommend legislation and suitable plans for such systems of main
sewers as it may deem necessary for the preservation of the
public health and for the purification and prevention of pollution of
the ponds, streams and inland waters of the Commonwealth.

Secr. 8. Said board shall have the general oversight and care
of all inland waters with reference to the purity thercof, and shall
from time to time, as it may deem expedicns, cause examina-
tions of the said waters to be made for the purpose of ascertaining
whether the same are adapted for use as sources of domestic
water supplies, or are in a condition likely to impair the interests
of the public or persons lawfully using the same, or imperil the
public health., It shall recommend measures for prevention of the
pollution of such waters and for removal of substances and causes

. of every kind which may be liable to cause pollution thereof, in
order to protect and develop the rights and property of the Com-
monwealth therein and to protect the public health. It shall have
authority to conduct experiments to determine the best practicable
methods of purification of drainage or disposal of refuse arising
from manufacturing and other industrisl establishments. For the
purposes aforesaid it may employ such expert assistance as may be
necessary. -

Skct. 4. It shall from time to time consult with and advise
the authoritics of cities and towns, ovr with corporations, firms or
individuals either already having or intending to introduce systems
of water supply or sewerage, as to the most appropriate source of
supply, the best practicable method of assaring the purity thereof
or of disposing of their sewage, having regard to the present and
prospective needs and interests of other cities, towns, corporations,
firms or individuals which may be affected therchy. It shall also
from time to time consult with and advise persons or corporations
engaged or intending to engage in any manufacturing or other
business, drainage or refuse from which may tend to cause the pol-
lution of any inland water, 88 to the best practicable method of
preventing snch pollution by the interception, disposal or parifica-
tion of such drainage or refuse: provided, that no person shall
be compelled to bear the expense of such consultation or advice,
or of experiments made for the purposes of this act.

All such authorities, corporations, firms and individuals are.
hereby required to give notice to said board of their intentions in
the premises, and to submit for its advice outlines of their pro-
posed plans or schemes in relation to water supply and disposal of
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drainage and refuse. Said board shall bring to tbe notice of the
attorney-general all instances which may come to its knowledge,
of omission to comply with existing laws respecting the pollution
of water aupplics and inland waters, and shall annually report to
the legislature any specific cases not covered by the provisions of
- existing laws, which in its opinion call for further legislation.

P
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To the Mussachusells Drainage Commission, Hon. JomN Q. Apaxus,
Chairman.

GENTLEMEN :—In compliance with the instructions received
from you in a letter as follows —
Bosron, Oct. 14; 1885.
Jos. P. Davis, Esq., and Ruporen HERING, Esq.
Drar Sies: — The Massachusetts Drainage Commission hereby

" requests you to act as consulting engineers in regard to the various .

schemes for the collection and disposal of sewage designed by its
engineer, Mr. Clarke. You are requested to confer with Mr.
Clarke, to make yoursclves familiar with the plang proposed by
him, and to inspect, so far as yon may think necessary, the places
atfected by said plans. You will please report to the commission
your opinion as to the merits of the gencral statements and the
gpecific recommendations contained in Mr. Clarke’s report, giving
any suggestions which may be useful to the commission in its
considerations of the matters referred to it by the State Legisiature.

Yours respectfully,
J. Q. ADAMS,
Chairman,
— we respectfully present the following report ;.

On October 15th, we met at the office of your engineer,
Mr. E. C. Clarke, and after acquainting ourselves with the
general features of the work in question, proceeded with
him to the localities which it was most important for us to
inspect. On the same day we-visited the towns and cities
of the lower Charles River hasin as far up as Waltham, ex-
amining the line of the sewer proposed to connect those
places with the Mrin Drainage System of Boston. The |
next day we devoted to the Mystic Valley Scheme, for the

{1xxv] -
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purpose of inspecting both the suggested sewer lines and
filtyation areas. During the following week South Framing-
ham, Natick, \ersthoroucrh_ Marlborough, Dedham and Hyde
Park were visited for the same purpose. A trip was made
to the pumping station and outfall of the Boston Main Drain-
age Works and also through the intercepting sewer from
Falmouth Strect to Albany Street. Finally a day was spent
in Worcester and Millbury, to inspect the proposed line for
the outfall sewer and the filtration area, also the condition
of the Blackstone River and the efﬂucnt water from numerous
miils draining into it.

We did not visit the upper Clmrles River and upper
Neponset basins, partly because the engineering questions
involved were simple and the solution independent of the
requircments of other scctions, but mainly because the
general features they presented were the samo as those of
some of the towns which we did visit.

The problem which is Dbefore you is one of magnitude
because of the great diversity of conditions which obtain,
and which preclude its being solved either in a simple or in
a uniform manner. -Thesc conditions vary not only with
the general location of cach town, with its proximity to the
drainage system of Boston, with the available neighboring
grounds for purifying sewage, but also with the character of
. the water-courses into which the sewage, purified or not,
would finally make its way, and with the uses to which they
may thereafter he .put, whether serving for domestic water
supplies or for manufacturing purposes only

The completencss “with whlch Mr. Clarke has collected
and compiled the data relating to this complex question is
to be highly commended, permitting no doubt as to the
precise conditions which it presents, and leaving nothing for
us to add in that direction. He states in a clear manner the
problem in its general and detailed featurcs, and what it
was proper and necessary for him to investigate for intelli-
gent discussion of the same. He gives an account of all the '
clements .which contribute to the stream pollution in each
town, the manner and present expense of dealing with a’
part or all of the objectionable matters, and also refers to
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what actions have been taken, or what opinions have been
held by the local autharities on the subject.

The second part of the report presents the general con-
clusions arrived at in England and elsewhere, as to the best
methods of sewage dlsposal under conditions similar to thoso
of eastern Massfu.husetts A third part applies them 'to
each particular locality, and the last one refers to certain
general considerations having a bearing upon the question. '

The particular manner in which sewage should be treated
after leaving the sewers, depends upon the use to be made
of the brooks, rivers or other, bodies of water into which it
will ultimately find its way cither by dircct discharge; flow-
. ing over the surface, or by percolating through the soil.

If they are to furnish water for general domestic purposes,
a high standard of purity is required ; the sewage must be
very thoroughly treated before entering them, to guard |
against the transmission of disense, liable to be produced by -
. specific poisons or infectious germs. It is not possible to
set up an absolute standard for this purpose. - Although the
water may be clear and chemical analysis may show it to be
of a good quality, it can still hold a virulent poison froma -
previous sewage pollution. Mr. R. Pumpelly has shown by
experiments on the fiitering capacity of soils, that otherwise
pure water readily carries bacterial infection slong with it
when percolating through sand and other common materials
of the ground. . -

While there is some evidence which tends to show that
guch germs may retain their dangerous qualities for a con-
-siderable length of -time, yet our cxperience with water
supplies proves that sewage which has been made clear by a

thorough land filtration, before it is discharged into a rela-
tively large body of water, is rendered comparatively harm-
‘less, "p:u'ticulafly after a subsequent flow of several miles.
This may be accounted forin part by the acration of the
water and the thorough dilution and dispersion of the sewage.

Notwithstanding this fact, it will be more prudeni to
exclude sewage entirely, cven after filtering through land,
from a water course that is used for a domestic supply, and
especially so when this can be done as readily as in the cuse
of South Framingham, Marlborough and 'Westborough.
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Whenever a stream will not be required to furnish potable
water but will serve only manufactories, a high sanitary
standard may be neglected and only a chemical one substi- =~
tuted, thereby in many cases rendering. the purification less
cxpensive. -

Finally, when sowage is to be discharged into streams
“which furnish water nclther for domestic nor for industrial .
consumption, or when it is to be discharged into a bay or the
sea, the standard of purity may be safely still further lowered,
because the ouly requirement remaining is that it shall not
become offensive cither to sight or smell.  Uunder the above
conditions, a direct discharge of the crude sewage into a largo
body of flowing water or into a strong tidal current will
usually be all that is required.

Different standards then should be adopted for different
conditions, and advantage be takon of the fact, pretty
gencerally frue, that the less sewage requires to be purified:
the less will be the necessary expenditure of moncy.

We will now briefly consider the different modes by which
puuﬁcdtmn may be cffected : '

The highost standard can be obtained by apphcatlon on
cultw.xtcr]ﬂmd_ Dr. Alfred Carpenter of Croydon, England,
atternpted to arrive at perfection in the sewage .farms with
which ho was connceted, by altogether avoiding filtration
through the soil and using only as much sewage on the
ground as could be evaporated and absorbed by the vegeta-
tion. It is obvious that this principle must fail in accom-
plishing its purpose in winter, even if it were always possi-
ble to acquire the large areu of land that hecomes necessary.

The filtering property of soils will therefore have to be
made use of, at least to some extent, and it is evident that
the greater the amount of land, per million gallons of sewage,
the greater will be the purity of the efluent. Its parity will
be governed also by the character of the soil; a sandy loam
giving the best result. _

To obtain effective filtration it is quito essential that the
sewage should be applied intermittently, that the pores of -
the soil may, from time to time, fill with air, and thus venti-
late the groand, oxidize the filth and prevent clogging. To
insure thls aeration the ground-water level should be kept
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at least six feet below the surface, which usually requires
artificial underdrainage.

When favorable conditions can be secured, therefore, theve
is no practical difficulty in satisfactorily purifying the sew-
age, and a long experience abroad shows that when the land
has been cavefully prepared and the work attending the
distribution of the sewage intelligently managed, no concomi-
-tant evils willappear. Mr. Clarke has collected photographs
showing how closely dwellings have been built to some of
the English sewage farms.  Ag far us we know no authenti-
cated case exists tracing discase to any effects from well
conducted works. In fact, in the midst of the fields irri-
gated by the waste waters of Paris, the village of Genunevil-
hers has grown up from a few isolated buildings, and its
death-raté doeb not differ from that of villages in r1ppaler|1:ly
- more favorable locations.

From our personal examination of many well managed
works, we can also state that not even a nuisance need be.
" caused: The odors from high manuring, as carried on in
ordinary farming, as well as those common about fqrmhouses
and barns, are often more offensive.

The natural fear that frost might seriously interfere with
the ﬁ!tering action of the soil, is likewise dispelled by the re-
sults of experience. The extensive sewage farms at Berlinand
Dantzig, which were vigited by us during the winter months,
-and which are both under a more severe climate than that of
Massachusetts, do not have their efficiency much impaired,
and Mr. Clarke states that at Pullman, Il., when the ther-
mometer was below zero, be found the same to be tree. The
inherent warmth of sewage is sufficient to prevent freezing
of the gi-ound upon which it flows. ’

Mr. Bailey Denton of London,-who has done more to
devélop the sewage disposal by ¢ intermittent filtration”
than any one else, says: ¢ No instance of failure can be
pointed out where careful underdrainage and ecareful prepa-
ration of surface, with proper periods of rest (regulated by
the character of the soil), have been adopted.”

Where land of proper quality and sufficient extent cannot
be had, sewage is frequently treated by what is known as.
chemical precipitation. To obtain by it a purity equal to
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that produced by irrigation is, however, not practicable. If
the cffluent sewage is to be discharged into a stream used
for drinking, filtration through at least a comparatively
small amount of land- should be curried on in connection
with it. '

Where a moderate degree of clarification is required, suf-
ficient only to prevent a nuisance along the shores of a water-
course or the sea, precipitation might,z in some instances,
accomplish the resuit with less expense than land treatment,
but where the effluent enters a water supply, the required
standard of purification necessitates a very large expenditure
by this method. In the territory covered by this investiga-
tion, comparatively incxpensive and suitable lands for filtra-
tion can be found,-and in view of this fact.the much greater
cost of the chemical method precludes it from consideration
where a watelxs{cupply is concerned.

As the expense of purifying scwwe is proportionate to its
quantity, it is cvident that this sfucm]d be reduced to a mini-
mum. It becomes a matter of- economy, then, to adopt
measures of preventing undue waste in the use of watcr, and
to so plan and baild -the sewers that neither rain nor sub-
soil water can enter them.

Mr. Clarke has divided the. territory into sewerage dis-
tricts and we are of opinion that the dividing lines huve been
judiciously located. ;

MrxsTic VaLLey DISTRICT.

Feasible schemes for disposing of the sewage of this dis-
trict by either of the aforementioned methods may- be de-
" vised. -

The only points where the crude sewage can be safely
turned into water ave Shirley Gut and the southeast end
of Deer Island, and here it must be emptied on the ebb tide
only. The objections to utilizing the latter point are clearly
stated by Mr. Clarke; the necessary expense throws it out .
of consideration. A discharge at Shirley Gut would cost
much less, but on account of the rapid spreading of the cur-
rent after leaving the Gut, and on account of its feebleness,
deposits would unquestionably occur along the beach to the
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north of it, and to a certain extent alsv along the northeastclly
shore of Deer Island.

The precipitation method of disposal requires a large an-
nual expenditure for labor and chemicals. To bring the
cost of the works needed for it within a reasonable limit,
will require the sewage to be treated near the lower reaches
of the Mystic River, in the vicinity of a large and growing
population. | The sewage sludge, which is produced in lurge
quantities by this process, wounld either accumulate at the
works or must be gotten rid, of at a lurge expense by carry-
ing it well out into the sen m scows. Whenever the sewage
flom the entire surrounding country should he delivered to
the works for treatment, even if the operation of ¢larification
is carcfully couducted, a nuisance to persons living within
short distances would undoubtedly be created. We are
therefore of the, opinion that the r1d01’)t10n of this method is
not advisable in this case. ' .

We concur with Mr. Clarke in the .recommendation that
the piroper disposal of the sewage from the Mystic Valley is
by means of filtration. The land in the vicinity of Pines
River seleeted by him is not in all respects as favorable for
the purpose as could be desired. It lies rather low with
reference to tide level, and a portion of it is covered with a
layer of peat from three to four feet thick. ITowever, it can
all be made available by diking out the tide and by proper
preparation of the peat surface. A large portion of it, much
more than will be needed for some years to come, is directly
avuilable and consists of sand varying from coarse to fine,
overlaid by a thin layer of loam or peat. We kunow of no
instance where land situated as this is has been adopted for
sewage irrigation or filtyation, but we feel confident that if
the methods of sub-drainnge, diking and pumping of the
cfluent, suggested by Mr. Clarke, are followed, the result
will prove satisfactory.

While the waste liguids from the Mystic Valley can thus
be carried away through a separate system of.sewers and
properly disposed of, the surface drainage from roads and
lands would still run into the river, and owing to the large
and growing population and the probable increase of manu-
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factories ' in this district, the water therefrom will, no
doubt, eventually become too impure for domestic use.

We fully agree with Mr. Clarke; that the comparatively
gmall amount of gewagoe which can be collected from East
Boston will not cause any ill effects, if discharged continu-
ously into the current at the point Whlch he has desncmted

-~LOWER Cuarres RiveEr SysTEM.

In this valley, we may consider that there are two feasible
schemes. Filtration on land .is out of the question, there
being -no suitable territory available for the purpose. The
mcthod of precipitation at a point below Watertown counld
be made sufficiently effective, as the river is not further used
for a water supply. But the possibility of discharging the
gewage from this district into the Boston Main Drainage
System, and thus finally disposing of it at a very much
smaller cost, leaves no doubt of the superiority of the latter
scheme. '

At first sight the carrying of the sewage from Charlestown
. and Somerville up-stream, might appear injudicious, but a
. more careful study shows that it is the least costly route by
which any suitable point of the Boston Main Drainage Sys-
tem can be reached. _

As the main sewer along the Charles River, for the greater
portion of its length, will be placed below the water-table
of the country throurrh which it passes, it should be built
with every precaution to exclude the subsoil water. On ac-
count of the expense of pumping and handling the sewage,
any unnecessary addition to, it shonld be avoided; and,
therefore, it may prove advisable to adopt some method of
assessment for paying the cost of operation and maintenance,
based upon the actual amount of sewage furnished by each
town or city, thereby giving an incentive to a careful con-
struction of their sewerage systems, and the adoption of
some method of keeping the amount of sewage at the lowest
practicable limit. O

/
1
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Naricx, Sourn Framineaam, MARLBOROUGH AND
WESTBOROUGH.

The principle recommended ' by Mr. Clarke for these
towns, of delivering the sewage upon lands situated at points
outside of the Sudbury and Cochituate watersheds, is one
which we fully endorse. The lands selected by him for the
disposal of the sewage of Natick, South Framingham, the
State Prison at Sherborn, and Ashland, also of Marlborough,
are of a character well suited for the purpose. The tract of
~land selected for the disposal of the sewage of Westborough,
is the only one which is both outside the Sudbury River
watershed and npon which the sewage can be delivered with-
out pumping. While of good character for filtration, its
surface requires considerable grading to prepare it for use,
the ‘cost of which, however, will not be Jarge.

The details of the system of works proposed by Mr.
Clarke for those towns are simple, and require no comment
from us further than that they meet with our approval.

DepuaaM AND Hypre PArk.

Undoubtedly, at some future day, an intercepting sewer
connected with the Boston system will be built along the
Neponset River, into which the sewage of Dedham and Hyde
Park will be emptied. The comparatively small population
to he provided for at present, will hardly warrant the ex-
~ penditure, at this time, of so large a sum of money as this
gewer would cost. Therefore, Mr. Clarke has, we think
wisely, recommended a temporary method of disposal
through a line of sewer alteady built in West Roxbury, by
pumping it over a divide into another valley. He has also
considered a scheme for disposing of the sewage of Dedham
by pumping it upon land which is very suitable for filtration.
He gives reasons, however, for not recommending it, and
also for not recommending any system of precipitation for
either Dedham or Hyde Park, which reasons we consider
decisive,
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: . 'WORCESTER.

Although a report on the dlsposql of the sewaore of W'or-
cester was made to the State Board of Health in 1831 by a
Commission of ]b)spfﬂts, we have carefully reconsidered the
entire subject, but are unable to snggest any better system
than that'recommended by the above-mentioned commission.
" The scheme proposed is one of land filtration, and the soil is
well adapted for the purpose. . With careful management
the result cannot be other than satisfactory.

[t Las heen suggested that the sewage of Worcester might
be carried to tho const and emptied into the sea, at the same
time utilizing the sewer for the receptlon of the sewage fxom
towns lying almw its course.

The great dlst'mce of the city from the seaboard and the
necessarily high cost of the sewer per mile renders this
scheme, in our opinion, utterly impracticable.

In conclusion we wish to.say that the general location of
the lines: of the sewers, proposed by Mr. Clarke for collect:
ing the sewage from the various towns under consideration,
have been well chosen with reference to economy, and, from
our cursory examination, seem to be the proper ones, requir-
ing only unimportant modifications, if any, when built. Their
cupacity scems to be well proportioned for the work they
bave to do, and their gradients arc as favorable as the
tepography will admit. In some eases, flushing will be re-
quired at first, when the amount of sewage will be too small
to producoe the currents necessary for self—de.mm(1F

We have not had the data by which to revise the estimates
of cost presented by Mr. Clarke, but we have testéd with
some care, the cost of the units of work used by liim in the
same, and find them as a rule large rather than small,

Respectfully subm-ittéd.

- JOS. P, DAVIS.
. N ~RUDOLPH HERING.
Decemser 12, 1885, . , ) - s
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LETTER OF TRANSMITTAL.

ITon. JOHKR Q. Apams, ‘
Chairman Massachusetis Drainage Commission.

Stk : — I was appointed engineer to your Commission, and
assumed that position Sept. 1, 1884. T was instructed to
consider, investigate and report upon the matters referred
to you by the following resolve of the State Legislature of
1384 : —

Resolved, That the governor, with the advice and consent of
the council, be anthorized to appoint o Commission of five persons,
no two of whom shall be residents of one municipality, for the pue-
. pose of considering and reporting a general system of drainage for
the relief of the wvalleys of the Mpystie, Blackstone and Charles
rivers, and for the protection of the -public water supplies of the.
cities and towns situated within the basins of said rivers. Said
commission shall have power to employ such engineering and other
assistance as may be necessary for carrying out the objects of this
resolve. The Commission shall consider the various methods of
disposal of sewage, and the application of such inethods to any
portion of the territory herein mentioned, and shall report its con-
clusions, in print, to the legislature of the -year eighteen hundred
and eighty-six, or to that of the year cighteen hundred and eighty-

five, if practicable, for a portion or the whole of said territory ; and
" may consider and report upon the nteds of any other portion of the
Commonwealth as to the disposal of sewage and the protection of
the public water supplies thercin. Said Commission shall include
in its report suitable maps and plans of the territory to be drained,
an estimate of the cost of the worlk, and a recommendation as to
the methods of apportioning said cost. They shall receive such
compeusation for their services as the governor and council may
determine, provided that the whole amount expended shall not

9}
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exceed twenty thousand dollars; and the term of offica of said

commissioners shall not extend beyond the thirty-first day of -

January in the year elrrhteen hundred and eighty-six. [Approved
May 28 18684. ’

The Commlttge on Drainage of the Legis]ﬂtu‘re of 1885
having requested that your Commission should also consider
the Neponsct River busin, I was instructed to investigate and
report upen that district as well as those spe(.mlly mcntloned
in the resolve.
Soon after assuming my position ag your engincer I was
vbliged to report to you that the money then ‘IV.lll.ll)le for
the investigation was insufficient to carry it on with the
thm'oughness that the problems involved demanded and which
seemed to be required by the terms of the resolve.” An
additional sum of $13,000 was asked for, and was granted
April 14, 1885. - Until that time it was uncertain what the
total appropriation would be, and with what degree of ful-
- ness and exactness the surveys and other investigations conld

be made. Consequently, little beyond certain preliminary
‘ general examinations and the collection of plans and statis-
tics was attempted until May, 1885.

Since that date, a force including five assistant enginecrs
and from 20 to 80 other assistants, comprising - transitmen,
levellers, rodmen, chainmen, idb(ncrs, ete., has been con-
stantly employed. The towns covered by the lcsnlve, 83
in all, have been visited, and their needs in respect to sow-
age disposal or relief from nuisances have been examined.
Surveys have been made over about 56 miles, on lines
wheré it wis supposed that it might prove advisable to
recommend the construction of sewers.  Most of these sur-
veys have been plotted on a scale of 40 feet to an inch. A
large number of other plans have been made, including those
embodicd in the report herewith submitted. TFrom two to
three parties, consisting of 2 foreman and five laborers each,
have been engaged in making light rod borings, to develop
the nature of the ground on the lines of proposed work, In
all 1,263 such borings and test pits have been made, aggre-
gating 16,693 feet in all, at a total cost of $5, 265.7(_3
Nearly all of the above investigations, surveys and other
" work, have been made and done within the past seven months.
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A longer time would have been desirable, and wounld have
ensured greater thoroughuness ; but the facts’ and statements
contained in the report are belidved to be as full as are
required, and to represent accurately the conditions existing
at the time 1he examinations were made.

The investigations and surveys in the Mystic and Sudbury
basins were made by Mr. W, M. Brown Jr.; those in the
lower. Charles River basin by Mr. Sldncy Smlth those in
the upper Charles and Neponset: basins by Mr. C. W, Fol-
som, and those in the Blackstone ‘basin by Mr., S. C. Heald
of Warcester. I desive to expréss my appreciation of the
conscicntious and intelligent services of these gentlemen and
their assistants. _ ' . ‘

As direeted by your Commission, T visited England to
investizate methods of sewage disposal in practice there. I
conve:sed with the leading rmthm itics on sewerage in that
country, and examined characteristic methods of disposal as
practised at 27 cities and towns. During the past winter X
visited the Pullman sewage farm, to observe the effect of
severc and prolonged freezing weather upon land irrigation.

I request instructions, from your Commission as to the
disposal of the office furniture, instruments, plans, profiles,
ield hooks, cte., collected during the present survey. The.
furniture and instruments if sold would realize from $100 to
. $200, or about haif their cost valuc. The plans and books
probubly only could be sold by the pound at the market'rates
for waste paper. The information contained by them would
be of great value in case of future construction, and could
not be reproduced for less than $10,000.

Up to Dec. 1, 1885, the expenses incurred have amounted
to $26,894.74, which may be roughly divided as follows : —

" ENGINEERING 3
Salary of Chief Engineer, . . . . . $4,333 33

Other salaries and wages, . . 10,084 80
Transportation and subsistence of ﬁeld partles, . 1,908 35

Supplies and repairs, . . . . . 171 71
Miscellaneous, . . .. . . v 55 87

BORINGS:

Salaries and wages, . . . . . . . 3,748 11
Transportation and subsistence, e e 5§56 85
Supplics and repairs, ee e e e 832 92

Miscellaneous, . . P . . . . 80 88
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OrFICE EXPENSES: :
Salaries, . . . . G . . . $1,646 75

Rent, . . . . . . . . . 435 42
Supplies and repairs, . . . . . . . 561 04
Maps and plans, B 84 57
Miscellaneous, . . . . . . . 28 15
ExPENSES OF COMMISSIONERS, . . . . . 185 65
PRINTING, . . . . . . . . . 283 04

CONSULTING ENGINEERS, . . . . . . 1,500 00 .
OTHER EXPERTS, . . . . . A . 255 00
MISCELLANKEODS, .. . . . . . . . 92 80
826,804 T4

Further payments from the appropriation to the amount of
about $3,000 will be munde on account of salaries, office
expenses, finishing of plans, preparing and indexiug plans,
ete., for filing, and about $3,000 for printing and distributing
two thousand copies of your report. ’
 As the result of the above described surveys and investi-
gations, the following report is respectfully submitted.

ELIOT C. CLARKE,

Engineer.
November, 1885,
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DEFINITION OF TERMS USED. -

Sewerage. — The removal of certain kinds of filth by water carriage.

Sewer. — A conduit through which filth is removed by flowing water.

Main sewer. — The largest sewer of a connected system for draining a:
limited district.

1 .

Lateral sewer. — Also called branch, or sub-main sewer; one which re«
ceives the flow from pipe sewers, and itsclf empties into a main. -

Pipe sewer. — One made of clay or cement pipe. Lo

Intercepting sewer. — A large sewer which conveys to a remote outlet the
sewage from several main sewers. ,

Sewage. — The combined water and waste matters found in sewers.

Crude sewage. — Scwage as it comes from houses, unchanged by any

treatment.

Clarified sewage. — Sewage from which all the solid particles have been

eliminated.

Efftuent. — The sewage water which flows away after any mode of

treatment.

Sewer guas. — The atmosphere of sewers, principally pure air, with a
varying admixture of gases and vapors, some well known and some
obscure, the products of deenmposition. The presence of vegetable
germs and spores is suspected. - '

Studge. — Solid organie and inorganic matters deposited by sewn.g'e, ex-
" isting in the form of black, putrescent mud. .

Flushing. — Passing a large volome of water through a sewer, in order

to wash away deposits.
[e]
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Man-hole.— A structure connecting a sewer with the surface of the
ground, throngh which It can be entered.

Catch basin. — A réceptacle through which water'ﬂows to o sewer, and
by which sand and other golids are lotercepted.

Tide gates. — Gates or valves at the ontlets of sewers, which close as
the tide rises, and cxclude it.

Watershed. — An area of land from all parts of which water naturally
flows into the same stream. When furnishing a water supply it i3 some-
times called the catchment area of that supply.

Divide. — The ridge between two contiguous watersheds.

Intake. —The channel through which a water supply is taken from a
stream. '

Datum plane. — An nssumed horizontal plane under a district, to which
all elevations are referred.

Plam.'—l-The tools and apparatus 'by which a business or work is car-
ried on.



PART I.— THE PROBLEM.

Secrton 1. Advantage of defining the problem. — What
are the evils from which relief is nceded in the districts re-
ferred to? To what dangers are the water supplies sub-
jected, from which they must be protected? ‘

At the outset of the inquiry it is necessary to ascertain
these facts-clearly. Having decided what we have to accom-
plish the solution of the problem will be easier. '

Secr. 2. The problem in general lerms. — A necessary
concomitant of human existence is the production of matters
noxious to that existence. In ordinary domestic operations
and in many of the common branches of industry there are
produced waste matters either at first noxious or liable to
become so. To preserve health or even life, it is necessary
to remove such matters from the vicinity of hahitations-to
places where they can decompose and putrefy without caus-
ing harm. . Solids can be collected and: removed with com-
parative ease, although the difficulty of doing so increases
with the density of population. Human excrement, from its
nature and consistency, is more difficult to handle, and it
has been found that the easiest method of getting rid of it
expeditiously, before it begins to decompose (that is within
24 hours), is to wash it away to a distance through pipes by
the aid of flowing water. Most of it dissolves or disinte-
grates in the water during this process. The same method
" has been found convenient for removing other kinds of
household refuse, and is almost universal in the'case of
fine residences everywhere, and dwellings of every class in
thickly settled communities where there is 2 public water
supply. By this method, called sewerage, it is easy to

move the water and its contained filth away from the houses
in]
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where it originates. It is not at all easy, however, to find
places to put it where it cun do no harm. It always goes,
and must go, into some neighboring body of water — stream,
river, lake or sea.  This will be so as long as the attrae-
tion ofvu-ravitntion causes water to run down hill, Sewage
may he raiscd tempomu[y by pumplno, a limited amount
of it may Do stored for a time in reservoirs; it may be
made to filter’ through land in its downward course, or
chemicals may be added to "it as” it flows. The solid
particles may be precipitated or arrested ; in summer i
portion of the liquid may be taken up by growing plants,
and another portion may evaporate; but sooner or later
the greater part of the waste water from any town or city
must find its way into a neighboring water course or body
of water. 1t is almost 1mposelblc to find places where
¢rude sewage can be continuously emptied -without doing
harm. Tts mere proximity may be injurious, and in water
used for domestic purposes it is a source of the greatest
danger.” The contamination of drinking water by the dejec-
tions from a sick person may, under mndltmns favorable to
it, cause widespread fatality. All this has been dhundantly
proven and is generally recognized.

If the danger from an improper disposal of filth affected -

only the person or community making such disposition of it,
and it were always possible safely to dispose of it within thc
territory where it originates, the instinet of self-preservation
might perhaps be tmsted to prevent serious evils; but on
account of the temptation to get rid of sewage by putting
it where it only affects other persons or communities, the
regulation of such matters hecomes a legitimate subject for
legislation. ’

The problem is, therefore, How can the sewage and other
filth now or hereafter produced in the districts under consid-
cration be’disposed of without doing harm ?

Secr. 8. Investigations necessary fur a discussion of the
problem ‘in the specific cases under. consideration. — In
order to discuss understandingly the problem in the specific
cases under consideration, it is necessary to examine the sev-
¢ral districts, note their extent and physical characteristics,
the populations living in them, the industries- carried on

~
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there, the present and prospective sources of filth pollution,
its kind and extent, and the evils :ﬂreﬁdv QngendPrLd or
likely to arise in the future..

Such investigations have been made, and the information
derived from them is given in Part I of this report:  As the
time which was available for this branch of the inquiry was
very limited, it is probable that & good many facts bearing
upon the subject have liecn overlooked. Statements made
concerning industries and special cases of pollution represent
tho conditions existing at the time the places were visited.
Even if it is not entirely complete and accurate, this part of
the report should give a fair idea of the problem in the
several river valleys, as regards nuisances and the pollution
of streams. Following in natural sequence, and as required
by the Resolve, Part II considers the various methods of
disposing of sewage which have been put in practice. Part
IIT endeavors to show which of these methods will prove
most efficacious and inexpensive in every cnse, and also gives
estimates of the cost of applying said remedies, Part IV
contains certain géneral lnformntlon ‘and suggestions.

Tur Mystic Basin.

Secr. 4. The basin as a whole. —Mystic River with
its tributaries drains an area of about 70 square miles.
The population of this arca at present is about 130,000,
The rate of increase in population for the last twenty
years has been about 80 per cent., and assuming that the-
same rate will be maintained in the futnre, the popula-
tion in 1905 will be about 234,000, and in 1925 about 421,-
~.000. The arca embraces the whole or considerable portions
of sixtecn cities and towns. Fourteen of these have public
water supplies. The daily aggregate of such supply is about

5,000,000 gallons. There are also many private water sup-
plICb, derived from brooks, springs and artesian wells.

Ouly three, cities, in the lower part of the basin, have
sewerage systems. Just above Mystic Lake, water for
domestic purposes is taken from the river, and conse-
qucnt}y the towns lying within the basin above that point,
comprising an arca of 27.25 square miles, are prohibited
by the General Statutes (chap. 80, sect. 96) from turning
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water-closet sewage directly into the river or its tributaries.

Tor an ah darona 1 n ed water 1
AL SBUIVLL LU LIS LIUI.LL l-hu

emptying it into holes in the ground; i. e., cesspools. The
liquid contents of these cesspools mixes with the adjacent
ground water and flows underground to the river or its
branches. Where cesspools are remote from any stream,
and, to reach one, the waler passes tlnou“h much ground,
it is clarified and more or less purified by the journey.

Within the basin are a large number of manufacturing

establishments. These include tanneries, currying shops,
shoe shops, India-rubbeyr works, chemical works, dye houses,
steam laundries, etc., etc.

The drainage from lhese establishments, with few excep-
tions, passes dnectl y into the nearcst water course.

Many of these manufactories are situated on streams which
furnish a sapply to the Mystic water works. To lessen the
pollution of this supply the city of Boston has built a sewer
which intercepts the foul drainage from ten of the largest
tanneries and conveys it to the Lower Mystic Lake, below
the intake of the water works. A portion of the suspended
solid impurities in this intercepted druinage are removed in.

a pammnanly !‘IEI'\{\BOR nf har
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-, settling tanks, but all of the filth in solution and a consider-

able part of that in suspension remain in the effluent, which
causes a continual nuisance in the lower lake and the river
below, especially in the winter months.

Up to and including the lower lake, the river and its
bauks are somewhat foul and offensive., Alewife Brook, one
of the tributaries, receives filth from three Cambridge scw-
~ers, and at times stinks badly. Malden River, another
- tributary, is polluted in places. Abajona River is d:rty at -
points where it receives refuse from factories.

After this Lrief consideration of the drainago area as a
whole, it remains to examine: midct.ul the condltlon and
neceds of cach town within the basin, beginning with those
nearost its head waters. -

Secr. 5. Reading. — Not more than a guarter part of
Reading is situated within the Mystic basin. The land is
high and rocky, and sparsely settled, there being but a few
dozen farms in this part of the town. . Reading contemplates
obtaining a public water supply from driven wells, to be
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located near the town line, and within the Mystic basin.
This source of supply will be exposed to little or no danger
of pollution, The town presents no special subjects. for
congideration in connection with the present inguiry.

Secr. 6. Burlington and Lexington, — Parts of .these
towns also are included within the Mystic basiu, but it is
not known that any conditions exist in such portions which
would call for investigation or comment.

Secr. 7. Stoneham. — Nearly the whole of this town

lies within the Mystic basin. About half its area drains
through Melrose into Malden River, and the other half into
Abajona River, through Woburn and Winchester. The last-
named half contains nearly all the thickly settled portion of
" the town, and about nine-tenths of the total population, or
about 5,000 souls. Stoncham has a publie water supply,
amounting -at preseat to 250,000 gallous daily. This sup-
ply comes from Crystal Lake, in Wakeficld, which is subject

to the inovitable slight contamination cansed by its being fed -

by surface and ground water coming from an inbabited dis-
triet where ecsspools are commonly, used.  One brook feed-
ing the lake runs through the more thickly settled portion
of the villago of Wakefield, and in the natare of things can-
not be kept perfectly clean. No noticeable pollution exists,
however, ‘and no apprehensions on this account are expressed
by those in charge of the water supply or by the citizens
generally. Stoneham also contains Spot Pond, which fur-
nishes water for Malden, Melrose and Medford. Part of the
reservoir which supplics water to Winchester is also within
the limits of Stoneham. It stands in & very thinly settled
part of the town, and is not liable to pollution. The drain-
- age area of Spot Pond contains very few inhabitants, and
the pollution caused by them, if any, musi be extremely
slight, At times the quality of the water in this pond seems
to be much vitiated by deeaying vegetable matter. This
evil can be remedied by the towns interested, and its consid-
cration does not come within the scope of the present
enquiry. . )

After its use, the contaminated waler supply of Stoncham
is disposed of by running it into loose cesspools, whence the
water soaks away, and much of it probably finds its way

:

.
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eventually into the Abajona River. Privy vaults are also
common. Thers are supposed to be about 1,000 of these,
and about 800 cesspools in the town. The solids from these
are cleaned out about once a year, at an estimated cost of
abong $5 each, making a total expenditure of $8,000 or
$9,000 a year, which is the interest on about $200,000, or
more than enough to provide the thickly settled portion of
the town' with sewers. :

The principal manufactaring establishments in Stonehdm
are thirty boot and shoe fu,torles, two currying shops, and
one tannery. These all drain into cesspools. For about
200 feet around the cesspool at the tannery the ground
,seems to be saturated with foul drainage, and in warm
weather smells badly.

The town Board of IIcalth, in its repont. dated Feb. 29,
1884, speaks thus of the needs of the town in respect to
sewerago : —

“ Owing to the introduction and greatly increased use of water,
the question of drainage is brought to your attention with redoubled
force. A system of drainage for the thickly settled portions of
the town will goon be a necessity. The sanitary condition of some
localities is such as to excite apprehension, if not alarm, and
although we have escaped any serious amount of disease proceed-
ing from these causes, we cannot expect f'mlhm cxemption unless
these causes are removed.”

No matter how much Stoncham may need a sewerage sys-
- tem, it will be difficalt for the town to build one by itself.
The natural and necessary direction of drainage is into Aba-
jona River, which is itself a source of domestic water sup-
ply, so that the disposal of sewage there is prohibited by
Public Statutes. To convey tho scwage to any point so
remote that it would not be a source of nuisance and subject
the town to.injunctions would he so expenswe as to make it
impracticable.

Seor. 8, Woburn. — The town of Woburn-is almost
wholly within the Mystic River basin.  About 100 deres in
its northwest corner drain throngh Burlington to the Shaw-
sheen River. Al the rest of the town drains into various
brooks which furnish water to the Mystic water supply.
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- Woburn has a population of about 12,000, grouped at four

nrinainal anntras s naomely Wahnen (lantvra ahaost @ OO0 .
PrInCIpA: Cenui'es i nameiry, Yyoodurn Lenire, aoout o&,Wwv;

East Woburn, about 1,000; North Woburn, about 1,500;
Cummingsville, about 500 ; and an outlying scattered popu-
lation of about 1,000. The town has a public water supply

* from a filter gallery about 80 fect long, situated in a stratum
of gravel on the south side of Horn Pond, 60 feet from the
edge of the pond. The water-works officials think that this
gallery is not fed from Horn Pond, but by ground water
moving towards the pond. The water in the gallery is
sometimes high when that in the pond is low, and vice versd.
Analyses of the two waters vary considerably. There is,
however, a direct connection between the pond and the gal-
lery, to bo used in case of necessity. Horn Pond has a
somewhat large catchment area, and parts of it are quite
thickly settled and abound in cesspools, from which foul
waters are continually leaching into the ground. Town
Meadow Brook, which feeds the pond, is the natural outlet
for drainage from about half of Woburn Centre. Another
brook drains the village of Cummingsville and carries to the
pond the refuse from two large currying and tanning estab-
lishments. This brook looks very dirty.

The daily public water supply of the town is estitnated at

700,000 gallons. After use, this water with its contained
filth is put into privy vauits and cesspools, or-upon the sur-
“face of the land. The character of the ground being grav-
elly and porous, and .the vaults and cesspools constructed
with loose walls, their liquid contents leach away frecly into
the ground water. It is estimated that there are about 1,200
such structures, which are cleaned out about once a year, at
an average cost of about $5 each. This makes in the aggre-
gate an annual tax of $6,000.

Besidos household drainage, a large number of factories
contribute more or less refuse to foul the streams and ground
water. The principal of these arc referred to below. There

‘are eight large tannerics (one of them, White & Co.’s,
being vacant), near the ‘Woburn Branch of the Boston &
Lowell Railroad. Drainage from these tanneries, amount-
,ing to 400,000 gullons per day, is intercepted by the
Mystic Valley sewer, built by the Boston Water Board, and

¢
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is discharged into Lower Mystic Lake, where it causes  con-
siderable nuisance. The tanncries turn into the sewer not
only their waste liquids, but a large amount of spent tan
bark, hair and scrapings from hides, and other solid refuse,
which will not flow, but clogs the sewer nnd has to be
flushed and scraped to man-holes, whence it is removed by
hand. . ‘
Russell’'s Brook has its source in about the middie of
Woburn Centre, and flows through the thickly settled por-
tion of the town into Wedge Pond, and thence into Abajona
River "and Upper Mystic Lake, to which it contributes a
portion of the Mystic water supply. A portion of this
- brook looks very foul and stinks. The principal sources
" which could be found-of the pollution of this brook are as
follows: —

N. J. Simons’ shoe-stock factory on Main Street, next the
depot; 140 hands; 4 water closets ; uses about 1,000 gallons
of town water per day; drainage goes info cesspool which
overflows into a ditch a]ong the rmlroad thence to the
brook. -

Steam Laundry on Main Street; 30 hands; 3 water
closets ; uses abhout 900 gallons of town water daily; drains
into an open ditch, thence to the brook, .

Seven ostates, one of them s stable, on Main Street, be-
low the laundry ; prlwes overflow inlo a ditch, thence to the
brook.

Boston & Lowell Railroad roundhouse droins into the
brook.

Cummings & Symonds’ shoe-stock factory uses about 600
gallons of water per day for washing leather; this goes
direct to the brook. Privies of this establishment are 100
feet from the brook. :

Two cottages on Prospect Street turn sink water into an
open ditch, thence into the brook.

Skinner & Co.’s tannery turns a large quantity of very
black drainage directly into the brook.

The \Voburn Gas Company turns ammonia water and
some tar directly into the brook. '

Two estates near Conn Street have privies which overflow
into a ditch, and thence into the brook.
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Within Woburn Centre, but not in the immediate vicinity
of the Lrook, are four currying establishments and two shoo
shops, employing in the aggregate about 270 hands and
using about 3,000 gallons of town water per day. The
drainage from these establishments is disposed of in privy

- vaults and cesspools and upon the surface of the ground.

Town Meadow Brook which runs from Woburn Centre
into Horn Pond is covered over until reaching Centre Street,
so that that part of it could not be examined. From Centre
to Winn Street, it runs through back yards and under
houses, is much choked with rubbish of all kinds and looks

- very badly. This part of it receives the overflow from four
privies and the sewage from four sink drains. After run-
ning some distance’ farther the water becomes clarified,
~ although the bottom looks discolored. '

Stephen Dow’s tannery, near this hrook, employs 10¢
hands and has dry privies; uses 15,000- gallons of town
water per day, and 3,000 cords of bark per year; handles
1,200 sides of leather per week. Foul water is now pumped
about one-eighth of a mile to four scttling basins on a
gravel hill near the brook. The brook water below the
tannery is clear,

The brook which runs through Cummingsville into Horn
Pond and thence into Mystic Lake i8 pollutcd by the follow-
ing establishments : —

Curnmmgs tannery and currying shop; employs 150
hands ; handles 1,200 hides a week; uses 30,000 gallons
of brook water per day and 5,000 cords of bark per year;
privies over an open ditch five or six feet from the brook;
refuse tan and lime water passes into two settling basins
elose to the brook, thence by a 10-inch iron pipe to a mea-
dow, corner of Willow and Locust strects; the brook be-
low this establishment is very foul. i

Bishop’s tunnery and currying shop ; employs 130 hands;
uses 50 to 60 barrels of extract and handles 2,500 to 3,000
calfskins per weck; drainage goes to two settling basins,
whence it soaks into the brook; privies 30 feet from the
brook.

In North Woburn are three currying shops, employing
about 130 hands in all. The drainage from two of these
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goes dueetly into Willow Brook, and thence into Mystw
Lake. " The Merrimac Chemical W orks, situated on =
tributary of Willow Brook, employ 50 men, and use about
1,000 gallons of water per day, which goes back into the
brook. There are two privies, one of which is directly over
the brook. ,

In East Woburn, on Willow Brook, or Abajona River,
are three manufactories. Baeder, Adams & Co.’s glne works
"employ 80 hands ; use about 50,000 gallons of brook ﬁraltel
per day ; refuse drainage is pumped at considerable expeuse
into settling hasins, wbence it soaks away ; the basins cause
a very bad smell, which is complained of in Stoneham.
Whitten’s currying shop; 45 men ; privies on edge of the
brook ; handles six tons of splits a weel ; uses 400 gallons
of water per day, which goes over smhw of the ground
back to the brook. :

The selectmen of this town, m their report issued in 1884,
speak thus of the needs of Woburn in respect to a system of
sewerage : — :

‘ Without repeating what has been previously said by other
hoards, the matter of a system of drainage will ere long be a mat-
ter which the town must look in the face, with this end in view;
and as the best and most proper solution of a guestion which has
been barassing the suburban towns and citics within a radiusg of
twenty miles from Boston, after mature eonsideration in the hear-
ings before the committce on drainage and public health, we have
conceded that for our town o metropolitan system of drainage, for
the conveyance of scwage and other polluting clements through

and heyond other neighboring towns to the sea, is the proper
plan. . . .. ”

Sect. 9.  Winchester, — This town is wholly within the
watershed which feeds the Mystic water supply. Of the
total population of about 4,400, 2,400 live in the thickly
settled part of the town, in the immecdiate neighborhood of
Wedge Pond and Abajona River. It has a water supply
amounting to about 250,000 gallons per day, derived from a
reservoir situated partly in Winchester and partly in Stone-
ham, and which is apparvently not subject to pollution.
After use, this water, with its contained filth, is dlsposed of
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in cesspools. Within the town are three large tanneries. -

The drainage from two of these is intercepted by the Mystic
Valley sewer, built by the city of Boston to protect tho
Mystic water supply, and is discharged into the Lower
Mystic Lake, where it causes considerable nuisance. From
these tanneries much solid refuse matter goes into the
sewer, which tends to clog it, and is only kept from doing
so by continual labor and expense.” The third tannery is

situated immediately on the banks of Abajona River, into -

which it drains through settling basins and a coarse filter,
which arrest a portion of the filth. This establishment em-
ploys about 125 men, handles about 200 hides a day, and
discharges from 15,000 to 20,000 gallons of foul water into
the river daily. The village of Winchester contains about
400 houses, an equal number of privies and about 300 cess-
_pools.  The soil is gravelly, the ground water low, and the
liquid leaches away freely from the cesspools. The solids
are cleaned from the cesspools and privy vaults about once
. a year, at an estimated cost of $4 each, or a total cost of
about $2,800 yearly. N
The town Board of Health, in its report for 1885, says :

“1In view of the certainty that at no very distant day our town
must provide for the disposal of its sewage, the Board suggest the
advisability of setling some competent person, or persons, to in-
quire into the possibility of safely disposing of such sewage
within our own territory.”

It may be possible that areas of land within the town
ean be found where sewage can be satisfactorily disposed of,
- although I have failed to find any such area which seemed
suitable to the purpose. Should such a filtration area be

adopted, the effluent from it must of mecessity go into the’

Mystic water supply, and should the purification at any time
prove'incomplete, the works might be subjected to injunction,
and the money expended on them prove to be wasted. Any
scheme by which the sewage of the town should be conveyed
to a point where it could be discharged in a crude state
without -doing harm, would be too expensive for the town to
carry out by itself.

Skor, 10.  Medford.— The population of Medford is about
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9,000, grouped at two principal centres, Medford Céntre-
and West Medford, both in the immediate vieinity of Mystic
River. The average daily water supply of the town is 210,-
-000 gallons, coming from Spot Pond in Stoncham, whose
liability to poliutwn is referred to in scetion-7.. Most of the
water supply after use is digposed of in Lesspools, although
a considerable portion is turned directly into the river. It is
estimated ihat there are about 1,600 privy vaults and 800
cesspools within the town. These are cleaned out abou;t
once a year by a licensed contractor, at an expense of from
$4 to $5 each, or an aggregate of upwards of §10,000 a year,
which would be the interest on nearly $300,000.

Medford contains several manufactories. - The Mystic
Printing and Carpet Weaving Company, situated. on the
marsh west of Wellington, employs 250 hands, and' dis-
charges about 30,000 gallons of waste water per day. This
goes thmufrh an open ditch about half a mile long to the
river. P:mes for 135 employés are over this ditch. The
water is very dirty on leaving this factory, but loses muc,h
of its color before cntering the river,

The DBrunswick Aﬂtl[llOI]y Company, also situated on the
marsh, when in operation discharges 20,000 gallons of waste
water through a ditch to the river. Its privies, used by
about 10 employés, are over the ditch.,

. Near the corner of Main Street and Mystic Avenue are
several small manufactori ies, employing - abont 70 hands.
The drainage from these goes directly into the river. The
water closets in the -West Medford station drain to the
river, as also do five estates on High Street, and the Law-
rence distillery on Riverside Street, near the square.

The principal source of unisance in Medford is the Mystic
Vulley sewer, constructed by the Boston Water Board, which
discharges sewage from tanneries in Winchester and Woburn
into the Lower Mystic Luke. This lake and the river
below are made very foul, and stink badly at all seasons of
the year, but especially in winter. “The gases arising from
the river discolor houses in its vicinity and at times are per-
ceived over a large part of the town. The town Board of
Health for 1884 speak thus of one source of complaint : —
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 Many of the smaller streams running through various parts of
the town have become more or less obstructed in their course, from
natural and other causes, whereby their velocity is diminished,
resulting at certain times and under certain circumstances in con-
ditions offensive both to the senses of sight and smell.”

Medford has long contemplated the building of a sewerage
system. As early as 1873 an cxcellent report on the subject
was made by the selectmen. This included one from Mr.
Clemens Herschel, civil engineer, who had been engaged to
design & system of sewers for the town. The system as de-
vised by Mr. Herschel provided for nearly all the settled
portions of the town, and the estimated cost of that part of
it north of the river was about $200,000. Two main outlets
were provided, one on cither bank of the river, near the
easterly limits of the town. It may be questioned whether
any considerable quantity of sewage could be continuously
discharged at these points without creating a serious nuisance,
or whether any point of the river could be found where such
discharge could be properly made. *

Secr. 11.  Belmont. — Four-fifths of this town is within
the Mystic River watershed. The remaining portion, which
draing into Clematis-Brook and so into Charles River, is com-
paratively unoccupied land. The population of Belmont is

~about 1,600, and is somewhat concentrated in the two vil-
lages of Waverly and Belmont, the principal increase in
population at present being at the latter point. The natural
direction of drainage of the town is into Wellington Brook,
a tributary of Alewife Brook, which in turn runs into Mystic
River. The town has no public water supply, but has con-
teinplated taking one from one of the adjoining towns,
Waltham, Watertown or Arlington. The present water
supply is derived from wells and natural springs. These
are liable to the usual sources of contamination in inhabited
districts, although no special cases of impurity have been
heard of.  After usec, the waste water is commonly disposed
of in cesspools or privy vaults, whence it filters into the sur-
rounding soil or overtiows into the brook. Wellington
Brook receives a considerable amount of impure water in
.this way. About {ifty such cases were observed, where foul
drainage passed directly or indivectly into the stream. In




-

24 - ENGINEER'S REPORT.

some of these the drainage came from handsome residences,
and in others from a very cheap class of dwellings: This
brook has been used by Cambridge as.a source of water
supply in the winter time, to supplement that devived from
Fresh Pond. To do away with the pollution from’ privies in
the immediate neighborhood of the brook, Cambridge at her
own expense replaced some of them with brick vaults. On
examining these structures last year, some of them were
found to be overflowing into the brook. Such pollution of
& water course is clearly illegal, but it will probably "be im-
possible to prevent it except by providing a sewer into
which the houses can drain. As Cambridge has taken a
new source of supply from Stony Brook, in Weston, Wel-
lington Brook, which is evidently unfit for the purpose, will
doubtless be ahandoned. Tt is estimated that there are in
Belmont about 285 dwellings, and about an equal number
of cesspools or privy vaults, The cost of cleaning these is
probably ‘about $1,000 -yearly. In the case of two fine
estates, waste water is disposed of by systems of sub-surface
irrigation. In one case the system is said to have cost
$2,000, a sum sufficient to build about a third of a mile
of town sewers. The McLean Insane Asylum contemplates
moving its establishment to Waverly. One obstacle in the
way of this is the difficulty which would be ‘experienced in
finding an outlet for its drainage, which would amount to
30,000 gallons per day.

It will be seen from the above that Belmont necds a sew-
erage system, although she does not feel ready to incur the
expense of building one. With any considerable increase in
population and in the use of water, sewers would doubtless
become a necessity for the centres of population. There
appears, however, to be no accessible place where the sew-
age could be put without doing harm.- The natural drainage
is into Wellington and Alewife brooks. The former is
much too small to serve as an outlet for sewage, and the
latter is already pollated in this way to an extent which
makes it offensive, .

Secr. 12,  Arlington.— This town lies entirely within the
Mystic watershed. It has a population of about 4,600,,
pretty well distributed, being most concentrated along
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Arlington Avenue, which traverses the town. It. has a
public water supply of about 300,000 gallons per day,
derived from Great Meadow Swamp in Lexington.. This sup-
ply is thought not to be subject to pollution, though occa-
sionally made offensive by the decay of veoetdhle matter.’
At times in the summer, 500,000 or more gallons a day, in
addition to the regular domestic supply, are taken from the
town pipes by market gardeners, for use in irrigating their -
crops. The charge made for this water is one and 'a half
cents per hundred gallons. The domestic supply is chiefly
disposed of in cesspools and privy vaults, of which it is
estimated there are 700 in the town. These are cleaned ocut
about once a year, at an average cost of $3.50, or an aggre-
gate of $2,450 yearly. Sucker Brook and its mill ponds
receive a certain amount of waste drainage, but not enough
to render the water noticeably polluted. There are six
small manufactories upon this brook, and some of them have
their privies over it. In the-case of the largest establish-
ment, employing 25 hands, the privies are over the manure
heap in the stable. '

The principal nuisance complained of in Arlington is the
foul odor from Alewife Brook on its eastern boundary. The -
smell comes from sewage emptied into the brook by Cam-
bridge, and formal complaints have been made to Cambrldge
-about the matter.

The town does not feel the need of a sewerage system nor
desire to build one. There seems to be no place within or
near the town where erude sewage could be emptied without
causing a nuisance, and no tract of land within the town
-especially suitable for sewage filtration.

Seor. 13. Cambridge. — A portion of Cambridge, em-
bracing 1,600 acres, is within the Mystic witershed, drain-
ing into Mystic River through Alewife Brook. Two-thirds

" of this area is sparsely settled ; on the remaining third live
about 7,000 persons, and this population is rapidly increas-
ing, especially in Wards 1 and 5.

The principal source of water supply for Cambridge at
present is Iresh Pond, having a catchment area of 569 acres,
and situated within the limits of the city and of the Mystic
watershed. The supply of this pond has heretofore been
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augmented at times by diverting to it the waters of Welling-
LUU Brook \Iéle‘l‘ieu to in section 11), which are mallllcbuy '
polluted and unfit-for the purpose. The city has decided to
abandon this brook and is constructing works to introduce
into Fresh Pond a supply from Stony -Brook in Weston A
sanitary survey of that brook, made at the joint expense ofr
Cambridge and this Commission, revealed no liability” to
. pollution which conld not be done away with.. .

Fresh Pond itself is somewhat liable to pollution. This
danger has been well stated by a commlttee on water supply
.J,ppomted by the city : —

“ Fresh Pond is cxposed to certain dangers to which all ponds in
_ the midst of rapidly growing centrcs of population are subject ;
and these dangers are to a great extent inevitable. That our pond
must at no very distant day fail to be an acceptable soarce of sup-
ply for this reason is, in our opinion, to be expeeted. This danger,
believed to be inseparable from the covering of the surface of the
ground with houses, will be even more menacing to the purity of
running streams: 7

* We cannot keep the underglound currents from going into the
pond. They must be kept pure from polluted matter in =~0‘1uib10n,
because once pollated it is beyond our power to prevent that pollu-
tion from reaching the pond. The protection therefore needed is
not only to the pond as seen to the eye, but to the underground
currents leading to the pond, wherever they may be.”

The most practicable way of preventing the pollution of
ground waters is to remove, by means of sewers, the filth
which canses the pollution. Sewers for the area about Fresh
Pond would naturally drain into-Alewife Brook. But this -
brook itself is already dangerously contaminated, and when
it overflows the meadows on either bank its waters may
return underground to the pond. Sewage from a part of
Cambridge is emptied into the Lrook at three main outlets,
and makes it a source of nnisance and danger not only to
Cambridge itself, but also to the adjoining towns of Arlmr'-
ton and Somervﬂle

This evil is continually alluded fo by the city Boa,rd of
~ Health in its annual reports, It said in 1881:—
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& The filthy condition of Alewife Brook-has greatly inercased in
the past year, so that it is now little else than an open sewer, the
rank odor of which is distinguishable for a long distance from its
banks.” -

s

And again in 1883 : —

* Complaints have been made by the town of Arlington, and
others, in relation to the naisance in Alewife Brook. The author-,
ities of Cambridge are as desirous as any one of abating it, but
have-been met by serfous opposition in their efforts to do so. There
is, also, 8o much uncertainty in the matter of the final disposition
of the sewage as to render the adoption of any plan of magnitude
exceedingly difficult as well as of doubtful propncty

Cumbridge is apparently ready and anxious to build
sewers to carry off’ the filth which threatens the purity of its
water supply and also causes serious nuisances. It realizes,
however, that this can only be done in combination with
other towns by a metropolitan system of sewerage estab-
lished by legislative action.

Sect. 14. Somerville. — About half of this city is within -
the Mystic watershed, naturally draining into Alewife Brook
or Mystic River. A portion of this arca is already sewered,
and the sewage is discharged at three outlets” into ditches
which run to the river. Considerable nuisances exist at
these points, and they are likely to increase with the growth
of population. In the unsewered portions of the city about
500 cesspools remain. The objection to these structures as
stated by the city Board of Health is worth quoting on ac-
count of its general applicability :

~ *The result of the use of cesspools in pofoﬁs soil was forcibly
illustrated last scason during the cxcavation for the sewer in Park
Street. The stench emitted from the carth as it was removed from
the trench proved conclusively that the filth from cesspools not
only saturates the soil in close proximity to them, but is liable to
render the whole neighborhood unfit for the Jocation of dwellings.”

The principal nuisances from which Somerville requires
relief are the pollution of Alewife Brook by sewage, re-
ferred to in the preceding section, and a similar pollution of
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Mystic River. The former of hesc evils is thus spoken of

by the city Board of He

1881 : —

Had de
B_huwu iii

“ This nuisance on the westerly border of our city has increased
during the year. It is caused by the contents of three main sewers
(which drain an area of 864 acres), and the sewers from Niles
Brothers' hog-slé.ug’htering cstablishment, Mauller's tannery and
currying shop, and two other currying shops, all in the eity of
Cambridge, flowing into this brook and its tributaries. -

« Several cascs of sickness have ocenrred in West Somerville,
which have beén caused, in the opinion of the attending physician,
by this nuisance. Its odor. even in Lhe coldest weather of the
present winter, has been very offensive.

The same Board said in 1882 ¢ —~—

¢ The nuisance oceasioned by the condition of this brook has
received the attention of the board ever since its organization.
We have. repeatedly called the attention of the Cambridge author
ities to the dangers to which (he residents of this city, living in
that vicinity, were exposed, and requested them to abate the
nnisance. There being no material change in the condition of the
Brook, we, on the 25th of Janoary, 1881, sent a communication to
the Senate and ouse of Representatives, in which, after referving )
to the filthy condition of the brook and its being a proballe cavse
of gickness in that vicinily, we prayed for such legislation ag would
compel Cambridge, within a rcasonable time,-to divert its house
drainage and sewage from business establishments from the brook
and its tributaries. As a result of that communication, & bLill was
passed on the 6th of May, 1881, which provided for the purification
of the brook. The bill met the approval of the board. It is true
that there were somc objectionable features in it; but when we
consider that it was only a temporary measure, and that pending
the formation of a metropolitan system of sewerage, which must
eventually come, oar people would be relieved from this nuisance,
and omr city would receive $1,000 annually from Cambridge for
the use of a portion of our sewers, we think a great mistake was
" made in not accepting the act, . . .

The act above referred to authorized Cambridge, by agrec-
ment with Somerville, to build an intercepting sewer along
the line of Alewife Brook and pump the sewage into the
Somerville system, paying for the privilege such sum as

"
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should be agreed upon. The two cities failed to agree as to
terms. ) :

The water supply of Somerville comes from Mystic Lake
and its tributaries. The pollution to which this water is
subjected has been referred to in the sections describing the
towns forming its watershed. The feeling of Somerville
in regard to this matter is thus expressed by its Board of
Health : —

i The selection, for o source of water supply, of a lake whose
watershed is in many parts thickly settled, and which {s occupied
by a large number of manufactories and other establishments
where objectionable classes of business are conducted, was unfor-

. tunate. ’ ’

“ We are of the opinion that the following measures. should. be
carried out in order to make Mystic Lake a proper source of water
supply : — ' .

“ Divert all sewage matter from the lake and its tribniaries;
provide o proper system of sewerage for the towns of Winchester,
Woburn ahd Stoneham. :

“ Remove the filth and decayed vegetable matter from the lake
and its tributaries.

¢t Improve the shores of the lakes and ponds, and take such
measures as may be necessary to prevent the growth of vegetable
matier.”

Secr. 15.  Melrose. — Melrose has a population of about
6,100, consisting largely of well-to-do persons occupying
good houses. Most of these houses arc grouped about the
Boston & Maine Railroad, near the centre of the town.
There is a public water supply, amounting to 180,000 gallons
daily, taken from Spot Pond, referred to in section 7 The
water is disposed of in cesspools, and, the soil being porous,
the liquid contents of the cesspools leach away freely into
the ground water, and probably finally flow away into Mal-
den River or its tributaries. It is estimated that there are
about 1,200 privies in the towh, and about 600 cesspools.
These are cleaned once a year, at an average cost of $3.50
cach, or a-total annual cost of $6,300. The upper portion
.of Malden River runs through the town, and the stream i
places is made a dumping-place for rubbish of various kinds.
The privies from eleven estates were ohserved to overflow
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‘into the stream: That at the Wyoming station is dircctly
over the river. The stream is therefore somowhat polluted
by sewage, but not sufficiently so to make it offensive.

The Rubber Works, near the Malden line, employ 1,000
operatives, and have a private water sapply from artesian
wells amounting to 200,000 gallons per day. The. waste
water from this establishineut, which is considerably discol-
ored but not particularly offensive, runs into a filter basin, and
thcnce,'but slightly clarified, enters the river. 1t seems to
cause no appreciable nuisauce, The water closets for the
operatives discharge into tight vaults, which are cleaned out
at regular intervals,

One small-tanunery on Grove Street, employing nine men,
"drains its manafactaring refuse and the sewage from its
privies directly into the river, which is discolored ['or gev-
eral hundred fect below this point.

A large shoe shop, on the corner of Waverly and Grove
streets, employs 80 hands, and drains into a cesspool on its
own estate. : '

So far as could be le.u'ued there is no disposition on the

part of the town to huild sewers. The increase in popula-
tion during the last five. yeavs was about 37 per cent. ; should
this rate be maintained in the future, there is litile- doubt
that the need of some disposition of domestic filth, other
than storing it-in the soil about® habitations, will be felt.
" The difficulty in the way of establishing n sewerage system
for Melrose is that the naturil line of drainage being through
Malden, there is no cusily accessible place where the sewage
could be put without cansing a nuisance.

Sgor. 16, Mulden. — The population of Malden is about
16,400. ~ The older and more thickly settled parts of the
city are situated on the slopes of steep hills, which incline
. towards the Malden River and its tributary brooks., The
city has had a public water supply since 1870. The water

comes from Spot Pond, referred to in section 7. The supply
“amounts at present to 700,000 gallons per day. The water
board state that ¢¢ there can be no doubt that the supply of
water from Spot Pond is totally inadequate to the needs of
Malden, Melrose and Medford.” An additional supply for
Malden is contemplated, to be derived from driven wells
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located on the low land near the centre of the city just svuth
of Eastern Avenue. At this point the gravel, which is over-
“laid by clay, forms a natural veservoir into which drains soil
water from the upper portions of the city. Chemical analysis
does not reveal any impurity in this sapply, but it doubtless
contains a large part of the waste water from the higher
portions of the town, which reaches it through the cesspools,
Whether such water is perfoctly purified by its journey
through the gronnd it is impossible to say. There are about
3,000 feet of small drains in Malden, used solely to convey
surface water to the streams, but there are no town sewers
for sewngo proper. Nearly the whole of the contaminated
water supply is disposed of in cesspools. These are usually
loosely built structures, and the ecarth about them being
. gravel, their liguid conténts escape freely into the ground
water below.  The rules of the Board. of Health require
that when a cesspool is located within 15 feet of a cellar it
shall- be made water-tight. But as it would take a very
large cesspool to contain a week’s supply, and it would be ~
very troublesome and expensive to have it emptied fifty
times a year, it is doubtful if in ﬁractice any water-tight
cesspools are built. It is estimated that there.are 3,000
- privy vaults and 2,000 _cesspools in the city. These are
cleaned, under a contract, by a licensed night-soil remover,
who uses an odorless excavating apparatus. This is done
about once a year, at an expense of $3 for each privy and
- $5 for cach cesspool. This represents an annual tax of
$20,000, which would-be the interest on about $500,000.
Maldén River and nearly all its tributaries in this city are
-very dirty, except when washed clean by freshets. The
brooks have a good deal of rubbish thrown into them,
and, with the river, receive much domestic drainage and
foul liquids from manufactorics. The principal brook run-
ping through ldgeworth is polluted hy the overflow from a
number of privies and cesspools. Another neighboring
brook which cmpties into the river near the Rubber Works
is very foul, and has been referred to by the city Board of
Health as a nuisance. At Middlesex Street 12 privies, used
by about 75 pcople, are directly over Malden River. Where
- Pleasant Strect crosses the river, four or five blocks of houses

N
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are supposed to drain into it. The brook on the north side
of the Saugus Branch Railroad receives the overflow from
the privies and sinks of six estates cast of Cross Street.

. The Gas Company discharges a good deal of waste tar and
ammonia water through o 2 ft. x 2 ft._. box drain into an open
ditch on the marsh. This drainage looks foul ind smells
very badly.

The Boston Rubl)cr Shoe Company’s mill No. 1 employs
1,300 men, and has a private supply of water amounting to
250,000 gallons per day, derived from artesian wells. The
drninage from its water closets, privies and rubber washing -
passes directly iuto the river. The water looks black, but
does not smell very badly.

The Glue and Sandpaper Company employs 30 men,
and has a private water supply from three artesian wells
amounting to 30,000 gallons per day. They use lime water °
in washing glue stock, cansutning about 200 casks of lime
per season of six months. The refuse lime water is dis-
charged through privies into the river. .

Webster's tannery cmploys 200 hands, handles 200 to 250
hides per day, and uscs 5,000 cords of bark per year. If
has a private water supply of 50,000 gallons per day from
ten artesian wells. The drainage from privies, water closets
and vats goes directly into -the‘river through two 8-inch
drains, At low water the. river back of the tannery looks
very foul and stinks badly. -«

Cochran’s indigo dye house dlSGhalgeS about 500 gallons
of lignid refuse duectly into the river. The privies at this
place are over tight vaults. : .

Cochran’s Turkey-red dye house cmploys 160 men, The
privies are over tight vaults. About 1} tons of chemicals are
used monthly in dyeing yarns and fabrics. The waste dye
water goes into the river, and turns it a bright red color
noticeable a mile below the dye house. When the brook is
" low, everything that flows in it below this point consists of
waste water from the dye works, '

The National Laundry and Dye House employs from 60
to 70 hands, and ‘uses about 2,000 gallons of city water
per day. All the drainage from their water closets and
washtubs is discharged through an 8-inch box drain into
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the brook on the south side of the Saugus Branch Rail-
road. In the same group of buildings with the laundry are
several small manufactories, employing about 50 hands.  All
their water-closet and other drainage goes into the same
brook. -

The need of a sewerage system for Malden has been gen-
crally felt; and is becoming more pressing as population
increases and becomes more erowded. A system of sewers
for the city was devised a year ago by Mr. Puage, an engineer
residing in Malden. The scheme embraced unearly 40 wiles
of sewers, with an outlet into the Pines River near Linden.
His estimate of cost of the system was $172,750. This es-
timate seems to be n remarkably low one, and it seems at
least doubtfal whether any large amount of sewage could be
continuvusly emptied at the point indicated without causing
a serious nuisance, and furnishing sufficient grounds for law-
suits or injunctions. . It would be, however, cxtremely diffi-
cult to find any other accessible point for discharge which
would not be liable to the same objection. e

Secr. 17.  Everett. — This town is largely a town of resi-
dences, having comparatively few factories, The population
is about 5,400, and is chiefly located on the sides of gravelly
hills, which slope down to marshes about Malden and Mystic
rivers. It has a public water supply from Mystic -Lake in
common with Somerville, Chelsea and Charlestown. The .
average daily supply is supposed to be 150,000 gallons.
After use the polluted water is run into privy vaults and

-cesspools, whenee it soaks through the porous ground and -

joins the ground water. A private supply, of which about
50,000 gallons a week are sold for drinking, is derived from
a well sunk in the ground near the base of one of the hills,
"It is estimated that there are gbout 1,100 vaults and 500
eesspools in the town.  About two-thirds of these ure clcaned
yearly by a licensed night-soil remover, at a charge of $3
cach. The aggregate yearly cost of this service is there-
fore more than $3,000.  The only large manufacturing estub-
lishment in this town is Cochran’s chemical works, near the
Charlestown line. It employs 100 workmen, and privies
for them are placed directly over Mystic River.. A small
dye house on Spring Street, employing four men and using
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about 500 ga.l'lons of water per day, dischar nrés refuse from
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into the river. The Board of Health of this town, in their
‘roport for 1884, say: *‘Tho question of sewerage is one:
which will engage the attention of our citizens in the early
future.”

Sucr. 18, Ohelsen. — Thoe population of Chelsea is about
95,700. The city is supplied with Mystic water by -an
arrangement with the Boston Water Board. The average
dnily consumption is estimated to be about 1,500,000 gallons.
The city has a system of scwerage, including 18 miles of
sewers which admit rain as well as house sewagc, and which
cost to Jan. 1, 1885, $344,000, or over §19,000 per mile.
The district called Prattville is sewered on the separate
system by two miles of sewers which do not admit rain,
and which cost $16,000, or $§8,000 per mile. The sewage
is discharged at thlrteen outlets on the murgins of the city.
The Spruce Street sewer, discharging into Ial.md End River,
back of the Marine Hospital grounds, has caused a nuisance
which has been complained of by the hospital authorities and
by the Board of Health. The Highland Street outlet is also
a source of offence.

Speaking generally, it may be said thut the disposal of
gowngo by Chelsea on its shores is not satisfactory and is
liable to create nuisances. Considering the financial state of
the city, it is doubtful if any costly remedial measures would
be deemed expedicnt at present.

Seor. 19, Revere. — About one-half of Revere, mcludmg ‘
all the thickly settled portion of it, drains into Chelsea Creek
and thence into Mystic River. The population is about
3,600, partly made up of summer residents. The town, in
common with Winthrop, has a small water supply furnished
by the Revero Water Company, amounting to about 50,000
gallons per day. The water is disposed of in vaults and
cesspools, ‘of which structures there are about 700 in the
town, A portion of these are cleaned out and the contents

carted away at an average cost of $4 cach. The larger part
are cleanced. out in the spring, for perhaps $2 each, and the
contents spread over the cultwqted ground of the premises.
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The population is too scattered to make the neced of a
sewerage system a pressing one at present.

Secr. 20, Fast Doston. —East Boston is an island
‘bounded on one side by Mystic River and its fributary,
_ Chelsea Creek, It has a population of 31,400, and uses
about 1,500,000 gallons of water per duy, derived from Lake
Cochitnate and the Sndbury River. The sewage, which is
of about equal amount, is discharged at seventeen outlets on
the margins of the city. Four of these, on the south side of
. the city, cmpty into the heads of docks, making them very
offensive and causing a continual nuisance to the steamships
and other vessels using them. The outlets on the east side
of the city discharge upon large areas of flats, which are
much polluted and arc a continual subject of complnint by
the Board of Health. There seems to be no remedy for this
state of affairs cxcept to collcet all the sewage by means of
intercepting sewers and convey it to some point where it can’
be discharged without eansing a nuisance. '

v

. Tre CrarrEs River Basmv.

Sear. 21. The basin ds a whole. — The Charles River -
Basin contains about 290 square miles, and includes the
whole or considerable portions of twenty-cight cities and
towns, with an aggregate population of 370,000. Of this
total population, 42,000 are found in what may be called
the rural district, comprising towns in the upper portion
of the river basin above Waltham, and. 328,000 are in
the metropolitan district about the lower part of the river.
By a reasonable inferonce from the rate of increase during
the past fifteen years, it may be assumed that twenty ycars
hence the population of the two districts will be 50,000 and
500,000 respectively, and after forty years will be 70,000
and 800,000. Exclading those portions of Boston whose
drainage has beea diverted from Charles River, the popula- -
tion of that part of the .metropolitan district which still
naturally draing into the river iz 158,000, and in succes-
sive periods of twonty years may increase to 275,000 and
450,000. It should be understood that the latter figures
are little more than guesses.

Twelve cities or fowns have public water supplies. Six
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take their water from filter galleries or basins constructed on
the hanks of "the main or lnwar rivar. Tho lowest down is
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that at” Watertown, eleven miles from tho river’s mouth;
and the highest up is that at Dedham, about twenty-seven
miles from the mouth. Two towns take from filter basins
near principal branches of the upper river, and four from
sonrces outside of the Charles River valloy.

The statute {chap. 80, seot. 96) which pmhlblts the put-
ting of excrement into any stream within twenty miles above
the point where it is used as a source of public water sup-
ply, affects most of the towns and streams in this district.
The law is not strictly complied with or enforced, and many
cases of this kind of pollution are to be found; but the
amount is rarely sufficient to affect notlceahly the purtty of
the water supplies.

The common mode of disposing of foul drainage is to put
it into cesspools, from which the liquid portion sonks away,
and the more solid part is periodically removed.  In sparsely
settled regions this method answers fairly well ; but it is far
from satisfactory at centres of population, where thé build-
ings are in blocks or ncar together. In such cases the filth
is retained in the soil about, and even under, dwellings, and
the cesspools are so close to each other-that the ground,
unless very porous, hecomes sodden and probably unhealth-
ful. Several towns in this district-would be glad to build

sewers to convey their foul drainage to a distance, if they
" only knew where to put it withont violating the statute.

Within the district are several hundred manufacturing
establishments of various kinds. Most of the large ones -
are sitnated immediately on the banks of the main river or
its branches: Many of them usc large quantities of water
and discharge more or less polluting refuse into the streams.
The Iaw prohibiting such pollution within twenty miles of a
water supply is, as yet, practically inoperative. Much of -
tho refuse from. such establishments is more objectionable on
acconnt of its appearance than because it is known to make
the water actnally unwholesome.

In places, noar the outlets of sowers and drains, the water-
courses of thid basin are polluted and sometimes offensive.
Throughout the greater part of their extent, however, evi-
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dences of serious contamination arve not as yet apparent to
the senses. . -

In the following scctions the different towns will be con-
sidered in detail.

Secr. 22.  Milford. — About two-thirds of this town,
including the village proper and three-fourths of tho total
population, i$ situated within the Charles River valley, on
the head waters of the river. The western third, containing
the village of Hopedale, is in the valley of Blackstone River.
The two valleys arc separated by a marked ridge, on the
easterly slope of which is situated the village proper. There
is a public water supply furnished by a private company,
pumped from a well about a mile above the town, on
the bank of the river, here about tweuty feet wide. A
stornge reservoir has been constructed about three miles
further up the stream, within the town of Hopkinton. The
supply is taken from a sparsely settled region and is there-
fore subject to very little liability to pollution. The daily
average amount of water pumped is about 275,000 gallons.
There has been no increase of population at this place dur-
ing the past ten years. After use, the fouled water is
chicfly disposed of in privy vaults and cesspools. -Thero
are, however, two sewers, aggrogating about 4,000 feet in
length, situnted in Main Street and in Central Street, within
the limits of the village. . The scwago from the Main Street
sewer fouls the stream DLadly and canses a great nuisance.
~ The Board of Health in its report for 1884 refers to this
outlet in these terms: — )

¢t The greatest nnisance in the town, however, still exists almost
unattended to; a nuisance which is probably the canse of a very
large share of the sickness and very many of the deaths in our
town. We refer to the uncovered and undrained oatlet of the Main
Street sewer, in rear of Pond Strect.  Undoubtedly much disease-
produeing filth is emptied from the sewer, and, slowly carried along
the sluggish broolt, poisons, not the air alone, but permeates the
g0il, so that persons using water which has percolated through such
soil, are very apt to be imbibing not purc water, as it appears, but
liquid death. The very severe epidemic of typhoid fever, which
prevailed darinz last summer and fall, and which was especially
violent below the outlet of the sewer, can undoubtedly, in a good
measure, be traced to this source.”
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The direct pollution of streams in Milford, due to manu-

facturing, is not very great in amount. A few cases, how-’
ever, may be noted.
" The shoe factory of Jones & Shippee, on Central Street,
is built directly over Charles River. Water closets used by
from 300 to 350 operatives discharge direct into the stream,
A little dry refuse, including dust, serapings and shavings
. of leather from the cutters and wheels used in shaping d[ld_
polishing soles, heels, cte., is blown by fans into the stream.

Green Brothers, hecl mahufacturers and renderers of scrap
- leather, employ about 200 hands, who use dry privies. - The
vata in which scrap leather is boiled are drawn off to a drain
_ which enters the river north of the railroad depot There

is not much of this liquid, but it is highly colored, and would
probably become offensive in summer,

There arc about half a dozen other large factories in the
town, employing in the aggregate about 1,200 hands. They
are most of them remote flom the strcam and have dry
privies. It could not be ascertained that any considerable
pollution is caused by their processes.

* A bad nuisance exists in the brook back of Eastman’s box

fuctory, due either to drainage from the factory or to that
from vaults on cstates fronting on Depot Street, or both.
In summer the odor from this brook is quite offensive.

The annual expenditure on account of cleaning out vaults
at Milford is estimated fo be about $1,200.

An elaborate plun of sewerage has been prepared for the
town by D. L. Wilkinson, C. E, By this-the sewage is to
be discharged at about cight outlets into the river and its
tributary brooks, all of which are liable to be nearly or quite
dry during a portion of the summer. The town has taken
no action towards carrying out this. scheme. There is an

- ¢vident need and desire on the part of the citizens of the
town to provide a system of sewerage for the thickly settled
" portions of it. As tho town is more than twenty miles
above any point where water is taken from the river for
public water supply, it is not restrained by public statutes
from discharging its sewage into the river. There being
however at times so little water in the river, it is probable
that, should any large amount of crude sewage be turned

’
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into it, not only would a nuisance be created near the out-

let, but the river would be fouled to an extent which would

be injurious fo the fowns below, and would ho opposed by
them.

Secr. 23. Bellingham. — About half of Bellingham is
within the Charles River valley. It is in the main a thinly
settled rural district, with no public water supply nor any )
probability of nceding one. The river, which passes through

. the town, is not noticeably polluted before reaching North

Bellingham. At this point are situated the mills of the Ray
’Wooﬂcn Company, which turn out about 1,000,000 yards of
satinets, and wash 200,000 lbs. of wool per year. DTrivies
for about 120 hands discharge directly into the river. Water °
used in wool scouring, and a certain amount of spent dye
liquors, also contribute to the pollution of the river at this
place.

At Caryville, half o mile below, is the satmet mill of
Taft, McKean & Co. It scours from 150,000 to 200,000
Ibs. of wool per year and employs 90 hands, privies. for
whom dlscharﬂe into the river. The drainage at these
places as it ﬂ(}“::- to the river looks very foul, but, its effect

‘in polluting the large amount of water in the river is not

noticed by the eye for any great distance. It is said
that cattle will drink the water if taken ut a considerable
distanco below the mills, Some nuisance does, at times
oxist, and more cases of typhoid fever and malaria are said
to oceur in the vicinity of the river than elsewhere.

 Secr. 24:  Franklin. —Franklin lies almost wholly within
the Charles River valley. The population is about 4,000, of
which three-fourths are in the village proper on a hill near
the ceantre of the ‘town. There is a public water supply
which went into operation in the spring of 1835. This is
furnished by a private company, and the wuter is taken from
a well southwest’ from the village, with a supply pipe also
from Beaver Pond. At present (July, 1883) only about
100 gervices have been connected, and the average amount
pumped is about 30,000 gallons per day.. Privies and cess-
puols are common in the town, and there is nlso a sewer and
one or two drains which discharge directly into the stream.
A drain from Dean Academy, where there are usually about




40 ‘ ‘. ENGINEER’S REPORT.

100 pupils, conneets with' the sewer which drains through
M

AT 'I?nn:n in 'I\rn-PnHr into Charles River. Thn;n are §ev-

eral large mll]s in Fl.ll]klln which discharge water-closet and

m'lnuf‘u,tm ing refuse through Mine Brook into Charles River.,

This brook is Dmnade very duty for 2 long distance below ‘the

_ town. The well from which the water supply is t.llx(..n is
about 100 yards from the brook.

The following is a list of the plll]CIl)dl manufdctunn«r
establishments in the town : — -

Shoddy mill of J. P. & J. G. Ray, just southeast of the
Union Street railroad crossing ; employs 15 men, and has a
. dry privy that is cleaned ount occasionally.

Belt knife factory of A. M. Cummings ; employs 8§ hands;
has a dry privy; appavently causes no pollutlon.

- Ray’s ' cassimere mill, on Cotlago Street; cmploys 20
hands ; has o dry privy ; eauses little or no pollution.

Felting mill of A. D. Thayer; employs 25 to 30 hands;
privy emptics into the stream. No scouring is done at this
mill, but there is more or less dyeing, and the waste liquor
from dye vuts goes into the stream.

Satinct will of C. J. McKenzic; employs 32 hands; privy
discharges into the stleam Some dyeing is done, but no’
scouring. ' '

Cassimere mill of J. F. & L. P.-Ray; employs 90 to 100

hands ; privies discharge into stream. Both scouring and
dvemo are carried on.

All the foregoing mills are sltuated on a small branch of
- Mine Brook. In summer this branch has very little water
in it, and what there is looks very foul where it joins the
muin brook, although Mine Brook itself' looks clear at that
point.  During vaing, a good deal of dirt’is pwb'\hly washed
into the brook f': om this branch, :

The Franklin Rubber Company’s mill employs about 200
hands. Earth closets arc used, to which earth is supplied
once a day, and.the closcis are cleaned out every week by
the Sunday watchman, A large amount of water is used at
this mill, principally fur cooling the rolls, and also for wash-
ing the crudo gum, which is very foul smelling, After use,
the water ig run off upon porous, gravelly soil, whence it.
soaks away, and makes little or no nuisance. :
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At Unionville, on Mine Brook, is the felting mill of J. B,

Ray, employing 80 1o 40 hands, with a privy discharging

into the stream. About 24,000 1bs. of wool are scoured and
about 140,000 1bs. dyed yearly. It is estimated that only
about 3 lbs. of d)e per day run into the stream. Although
this amount seems small, its effect in discoloring the water is
quito murked, and the stream is made very red as far as the
mill-pond below.

A small shoddy mill, and a cotton mlll also at Unionville,
cause no noticeable pollution.

In the village of Franklin is the straw factory of D

* Thayer, Jr. Thpre are 300 hands, who use dry privies,
cleaned three times 2 year. The drainage from the bleachery,
dyehouse, and sinks used to cause a nuisance, and is now
earried in a drain more than 500 feet long, and emptied upon
gravelly land. |

Waitt’s felting mill, in the main village, employs 20 hands,
and has a dry privy, Whlth is cleaned out oc,casmmlly, and
the contents utilized on land.  Some scouring is done, and
also dyeing. The refuse from the dyehouse goes through a
pipo to lhe town sewer at the railroad,

This sewer does not scem to cause any apeuul Ruisance,
hecnuse nobody lives near its immediate outlet; but the
stream into which it empties has very little water, and its
bed for a considerable distance below the sewer looks black
and foul. :

There is no talk as yet, at Franklin, about building any
system of sewerage ; and the topoorraph_y of the town is such
as woull make any system by which the sewage should be
brought to a single outlet, somewhat expensive. Differcnt
portions of the town drain naturally in ditferent directions,
into different branches of Charles River. It is stated that
little cash is ever paid at Franklin for cleaning vaults and
“cesspools.  Householders cither clean their own or find
farmers who will do it for nothing.

Secr. 25.  Wrentham, —About one-third of \Vrentham, '
in the northerly part, drains to Charles River through Mill
River. Two large natural reservoirs exist on this avea, and
store water for the usc of-the mills below. The water of
these reservoirs is supposed to be very pure, and they are
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. fenced in and stocked with fish. Just below them, on Mill
River, are two small shoddy mills which cause little pollu-
tion. There is no talk of artificial water supply or sewerage
at this town.

Secr. 26. Medway. — The town of Medway lies on the
north side of Charles River, from which it rises by gentle
slopes. A manufacturing district extends along the river,-
and back of that and at a distance from the river are

farms. The total population is about 2,800. There-is no -

public water supply and no probability that one will be
needed for a long time, as the village is scattercd along the
river and is not imcrcasing in population. For.the same
reason there is no likelihood of any sewers being built.
There are several mills in the town, one of which- scours
200,000 Ibs. of wool annually, The effect of drainage from
this mill is sometimes noticed for about a quarter of f mlle
‘below it.

Skcr, 27.  Illliston. — All of Holliston drains into Charles

River through several brooks. - The population at present is”

about 2,900, and has diminished slightly during the last ten
years. The town is very thinly settled, except, at villages
near its centre, which contain about two-thirds of the total
population. There is no public water supply, although one
is talked of, to be taken from wells near somoe of the smaller
water-courses.  To accomplish this the’ ¢ Holliston Water
Company ” has been incorporated under an act (ch. 106,
1884), approved March 26, 1884. The only noticeablo case
of pollution in this town iz at thé Holliston Mills at East
Holliston. Here fine blankets are made, and. 300,000
pounds of greasy wool are washed annually. Seventy to
eighty oporatives are employed and the prtv1es are over the
stream,’

Secr. 28. Norfolli. —This is an upl:md town, with a
' scattered population of less than 1,000. The whole of it
naturally drains through brooks into Chatles River. There
is no talk of adopting any artificial water supply or system
of sewernge, and none will probably ever be needed.” There
"are a few casos in this town where the water in the streams
is somewhat contammubed by refuse from manufacturing
establishments. - .

I

v
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Three-quarters of a mile south of Norfolk Centre, on
Stony Brook, is a sh(\ddv mill nmnlnvmo 12 hands. The
privy is so arranged that its contents get into the stream.
About 250 carboys of vitriol are used every year for washing
the cotton warp out of woollen rags. The waste from this
operation does not cause a marked pollution, and is notice-
able only where it passes into the stream,

At City Mills village, necar the westerly border of the town,
are the felting mills of the City Mills Company, who use both
cotton and wool. About 150,000 pounds of the latter ma-
terial aro scoured apnunlly. The goods are dyed in a great
number of different colors, and the spent dye liquors and
scour go directly into Mill River, which is somewhat discol-
ored. - Privies for about 75 men discharge directly into the
stream, but that for the women is over a vault on land.

A paper mill on the cast side of the town makes about 10 tons

per week of Manila wrapping paper and dark carpet lining.
01 newspapers and Manila stock are used: There is no
bleaching, but some logwood and copperas are used for dye-
ing. A privy for 10 or 12 hands discharges into Stop River,
but there is no sensible discoloration.
- Sedr. 29.  Millis. — This is essentially a farming town.
It has no public water supply or system of sewerage, nor is’
there a probability of any being needed. No cases of pollu-
tion of the river are known to exist.

Secr. 30. Sherborn.—Sherborn has a sparse population,
which is not increasing. A small part of the town at the
north drains toward Lake Cochituate and Sudbury River,
and is referred to in section 53. The part within the Charles
River valley consists mainly of farming lands. There is no
public water supply or sewerage, and no oceasions of polla-
tion worth noting are known to exist.

Seecr. 31, Medfield, — Medfield lies principally in the
valley of Charles River, which borders it on tho western
side. The land is high and rolling, and the principal village
contains a population of about 1,000.  The only water sup-
ply is from wells, and none other is talked of. As is always
the case, some of the wells are of doubtful purity, being
exposed to pollution from vaults and cesspools. This can
only be guarded against by the personal care of the owners,
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Thore is one case of marked pollution in Medfield,” which
is at the straw factory of D. D. Curtis & Co. This establigh-
ment employs from 600 to 700.-hands in busy times. It has
a liberal supply of water from an artesiun well 140 feet deep.
At this place straw braid brought from Europe is bleached
or dyed, and sewn and shaped into hats. Al waste from the
bleachery, and also from the water closets, is empticd: into
a cesspool, whence it overflows by a 6-inch pipe into Vine
Brook near by. A hotel with from 40 to 50 boarders drains
its water closets at the same place from another cesspool.
The brook, which is in the centre of the village, is more ok
less dammed near by, and is said to be very offensive in hot
weather. Three years ago-there was much complaint on
account of this, aud the attention of the State Board of
Health has been called to it, Water was formerly taken
from the brook -helow this point and forced, by means of
rams, to houses for domestic use. The water, however, be-
eame so-foul that such use of it had to he abandoned. There-
has been no talk of-building sewers at Medfield.

Secr. 32, Dover. — This is a thinly settled furming town
in which there are 1o dense settlements.  Water is derived
from wells, which are preswnably as pure as those in other
towns, any contamination being the result of carclessness.
There is one small paper mill in the town, and as this makes

: nnly hrown paper, the wash water which runs into the river
is not specially foul. -

Sect. 33. Nutick. — The easterly half of this town,

' including South Natick village, is in the valley of Charles
River. The population of South Natick is about 500, Tt
has its share of the general town water supply, which _comes
from Dug Pond in the Cochituate valley. This water-is some-
what polluted by drainage from the village of Natick, and is,
referred to in sect. 51, Most of the water which is fouled
at South Natick is put into cesspools. Tarmers can gener-
ally be found who will cleun these out for the privilege of
using their contents. It is said that- only two families in
the village pay for this service. Sewage from Bailey's hotel
is discharged directly into the rviver. This is less than
twenty miles above points where water is tuken from the
river through filter basing for domestic supply.



PART I.— THE PROBLEM. 45

. There has been no talk at South Natick of building a
sewerage system, except that some pecople have supposed
that the sewage of Natick would eventually be brought
across the town to Charles River, in which case South Natick
would join the system. Crude sewage could not, however,
be discharged at this point without violating the public
statutes. ‘

Sect. 34, Dedham. — About two-fifths of this town,
including the whole of the main village, is within the Charles
River valley; the remainder, inclading the villages in the
vicinity of Muddy Brook, drains naturally into the Noponset.
The population of the whole town is about 6,609, and is
increasing at o moderate rate. The town has had for five
years a water supply furnished by a private company. The
water is taken from a well in the immediate vicinity of
Charles River, a little above the village. It is assumsd by
the water company that most of tho water pumped comes
from the landward side. The average daily supply is some-
what less than 150,000 gallons. Aft.er use, the fouled water
is put back into tho ground through cesspools. This method
of disposal is not considered wholly satisfactory, but there
has been no action as yet looking to the establishment of a
sewerage system. As in some parts of the village the houses
are close together, it will probably not be long before the

_need of sewers to remove their filth will be felt.  The public
statutes would prohibit . the discharge of any sewage into
Charles River.

One marked case of nuisance and pollution exists within
the village ‘proper. This is caused by sewage from the
county jail, which is discharged into a brook passing through
swampy land a few hundred feet distant. This makes a bad
stink at times, and it is reported that during the past year
several cases of typhoid fever have occurred in its vicinity.
In October, 1885, a petition signed by over 50 taxpayers

was presented to'the sclectmen, praying that body to carry
into cffect some adequate system of drainage by which this
nuisance might be abated.

There has been some talk at Dedham of digging a canal
to drain the swampy land in the vicinity of Wigwam Brook

* into the Nepouset near Groen Lodge. It was thought that
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if this were done, n sewer to serve the town could be

built in the same excavation, with an outlet into Neponset
River. To discharge crude eewage at thut point would,
however, be contrary to ‘the public statutes, since IHyde
Park takes its water supply from a filter basin less than three
miles below. Such a scheme would not serve the portion of
the town situated near Mother Brook, referred to hereafter
in section 68. -

Sect. 835, West Roxbury. — West Roxbury constitutes
Ward 23 of Boston. About 2,000 acres of this territory,
including the villages of West Roxbury and Spring Street,
drain in a westerly direction into tho ncighboring upper
part of Charles River. Being near the city proper, ona
line of railroad, and provided with city water, the popula-
tion at these points is increasing rapidly. There are no
sewers built, and it would be illegal to discharge crude-
gewage into Charles River or its tributary brooks. The
filter gallery from which Brookline takes its water supply is
within this territory near Charles River.

Seor. 36. Needham. — This was formorly 2 large town,
containing 12,000 acres, with a population of over 5,000,
In 1881 Wellesley, contdaining about half the population, was
set off as a separate town. Needham contains large grassy
plains, which slope gradually to Charles River. The centre of
the town is divided into somewhat large cstates, bordered
near the river by a farming region. There is no public water
supply, although there has been talk of taking one from
Newton, whose pumping well is near Charles River, within
the territory of Needham. Some informal negotiations of
committees, looking to that end, were lield before Needham
was divided. The division of the town will probably tend
“to defer the procuring of a water supply, and until one is
obtained there will be no need of a sewerage system. There
are o few cases of pollution from manufacturing establish-
ments in this town. ) :

The Waban Mills, which make about one hundred.and
seventy-five tons of leather board per year, have two outlets
which discharge ‘dirty water into the river for two or three
hours daily. A privy for eight employés overhangs the
stream. )
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under-garments and hosuny employs 108 hands, who use
water closets emptying into Rosemary Brook.

The sewage from Hotel Wellesley, which contains in’
summer about 600 boarders, is discharged into two cess-
pools which retain the solids and permit the. liquid to over-
flow to Charles River. This has been spoken of as a nuisance
by neighboring residents.

Sror. 37.° Wellesley. — This town consists of the north-
west half of Needham, from which it was set off in the
spring of 1881. - It drains into Charles River in two. oppo-
site dircctions, towards the two sides of the town. The
population is about 3,000. The town is highly cultivated
and improved, with a large valuation for its size. There is
a public water supply, introduced during the present year.
The ‘water is pumped from a well near the river, below
Newton TLower Falls. The pumps have a capacity of
1,000,000 gallons per day, although only ghoit two hundred
services aro at present connected. After use the fouled
water is disposed of in cesspools. :

Not much manufacturing is done at Wellesley, and little
pollution is caused in this way. 'The principal establish-
ments in the town are as follows: —

Paint and color works just north of Lake Waban, on the
stream running into it. Thirty-five to forty hands are em-
ployed, who use a dry privy. The wash water from the
colors runs into the stream. From one and a half to two
tons of paints, chiefly house paints, are made daily.

The shoe factory on Washington Street, corner of Cottage
Street, employs 125 hands. The privy is cleaned out four
times o year and its contents utilized on a farm. Water
used for soaking leather is turned into a cesspool.

On the main river at Newton Lower Falls are several mills.

The Thomas Rice Paper Company; employs 25 hands;
privy discharges into the river. At this mill about 3,500
pounds daily of white newspaper are made. About one and
a half tons per month of bleaching chemicals, such-as chloride
of lime, vitriol, etc., are used in bleaching colored rags.
River water is used in manufacturing, and is considered
clean enough for that purpose.
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Dudley hosiery mills; employ 125 to 130 hands; privies
discharge into the river. All-wool and cotton-mixed under-

- wear is chicfly made, sometimes dyed and sometimes not.

No wool i3 scoured ; waste dye liquor and soapy water from
washing finished goods are discharged into the stream.

Chemical works of Billings, Clapp & Co. ; make chemicals
for druggists’ use; employ 10 hands; privy over a vault on
Iand. All refuse is thrown in a pile on a vacadnt lot near
the river, but none is put directly into the stream.

* The four mills above mentioned are about four miles up
the river from the Waitham filter basin. , '

The wool scouring establishment of George W. Hollis is
on Longfellow Brook, about a mile above the pump well of
the Wellesley water works, which is loeated at the conflu-
ence of this brook with Charles River. On the day it was
visited, this mill was not in operation, but it is said to do a
large business in scouring the wool from sheepskins coming
from Brighton Abattoir. Considerable apprehension hns
been manifested as to the extent to which the foul drainage
from these works may affect the Wellesley water supply. -2

At Wellesley College, with about 600 inmates, the cewage
is disposed of by passing it through filtering media in
chambers constructed for the purpose. The chambers ave
divided into compartments, eight or ten in all, cach 12 by 15
foet. The sewage is received on a bed of dry muck or peat
15 inches thick, resting on a floor of 2-inch plank with open
joints. DBelow the plank are three inches of gravel, under-
drained by tile drain-pipe. These tiles unite in larger drains
which discharge into Waban Pond and Waban Brook below
the pond. It is said that the sewage is clarified and does
not smell; but it is unlikely that it would be thoroughly
‘purified by such filtration. The chambers when visited
during vacation time were found to be entirely inoffensive.

At present there is no talk of adopting a sewerage system
in this town, although with a free use of water, one will be
needed before many years.

Secr. 38. Weston. — This town is happy in having no
history of sewerage nor any likelihood of one in the near
future.

Sect. 39. Lincoln. — About two-thirds of this town.
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‘drains into Charles' River through Stony DBrook ‘md its
branches. A sunitary survey of this brook, made during
- 1885, revealed no marked cases of pollution, and the town
offers no subJects for conaldemhon in connection with the
present inquiry,

Secr. 40.  Lexington. — About one-third of thls town is
within the Charles River valley, but it includes none of the
moro thickly settled portions, and so far as known contains
nothing needing special investigation.

Sect. 41. Waltham. — Waltham lies entirely within the
Charles River basin. The river flows through the southerly
portion of the town for a distance of two and a half miles.
The present population iz about 14,600, and if the rate of in-
crease during the last fifteen years should be maintained to the
“end of the centary, the population at that time will approxi-

~mate 30,000. Seven-cighths of this population is concen-
trated within the city. proper, occupying an arvea of about
two square miles on both banks of the river.  'Waltham has a
public water supply amounting to about 600,000 gallons per
day. This supply is taken from a basin dug in the gravel at
" the edge of the river; one bank of the hasin extends into the
river, but is thought to be.water tight. It is supposed by
the water works ofﬁuulq that nearly all of the water now
pumped is land water, intercepted on its way to the river,
aund that little, if any, of the river water itself enters the
busin.  Pumping is done only during the daytime, and
when it ccases in the evening the surface of water in the
basin is usually about two feet lower than that of the river.
Some experiments were made by us in the spring of 1885 to
determine the probable amount of filtration from the river at
that time. At one -time, about half a ton of rock salt was
distributed on the river bottom near the bank ubove the
basin. Samples of water taken from the basin before putting
in the salt and for twenty -four hours aftérward, were ana-
lyzed by Dr. Wood of the Harvard Medical School. . An
increase in the amount of chlorine was found in only one
- snmple, and this was not supposcd to be significant. At the
time of the experiment it is probable that nearly or quite all
of the water entering the basin came from the land.
It is impossible to say to what extent, if at all, this water
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is liable to be polluted by the privies, cesspools and foul
drainage duc to the population living on the area whence the
water comes. The cattIe quarantine ‘station, in which as
many as 1,800 head of cattle have been detained for 70 days
each during one year, is about 900 feet from the water-works
- basin. The manure from these cattle is collected and sold,

but the urine soaks into the gravelly g around. That it pol-
lutes the water cannot be proven, but fm sentimental reasons,
if no more, such a station should not be permitted to exist
.80 mear to a source of water supply. A large cemetery,
about forty acrey in extent, is also in the immediate vicinity
of the pumping station. Chemical analysis has not detected
any evidences of pollution in the Waltham water supply.

After being used and fouled the water is put back into
the ground through cesspools and privy vaults. That this
disposal of it may in some cases be a source of danger is
realized by many persons in the city. The Board of Health
said in 1883, ¢ No well water in the village can longer be
used with safcty.” In 1885, the inspector to the Board of
Health recommonded that dry earth or ash closets should be
substituted for loose vaults. The consulting engineer to the
city sewerage commission said in 1884 : — - '

¢ In the meantime it may be worth while for your commuuity to
consider the risks that are now incurred by a continuance of the
present methods of digposal, or rather methods of hoarding their
filth, for there is but a very small part of it really dispesed of at
present.”

It is estimated that there. are 1,900 cesspools and 2,150
“vaults in the city, and that only about 16 per cent. of the
former and 25 per cent. of the latter are cleaned out each
year. It is also estimated that three-fourths of the excre-
" ment entering the vaults is never removed, but finds it way
iuto the surrounding soil. The average yearly amount paid
for cleaning these structures is $1,300.

Inaddition to any indirect pollution of the river at Waltham
due to the ground-water being polluted by cesspools, there
are several cases of more direct and evident pollution. The
most apparent of these are noted below. About a dozen
house-drains discharge sewage into the river through pipes
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“laid by the town for removing surface water. About five

miles of such conduits have been built by the town at a cost
of about $45,000.
The American Watch Company, employing on the average

nearly 2,500 hands, discharges its sewage into five cesspools,

from ahich solids are cleancd out about once in two weeks
and liquid overflows into the river.

The American Watch Tool Company, with 85 employés,
discharges its sewage through an eight-inch drain into the
river. :

* The Parmenter Crayon Company, employing 40 hands,
discharges about 600 gallons of sewage daily into a cesspool,
whence it leaches away into the river.

The Waltham Gas Works discharge daily about 100 gal-
lons of waste-ammonia water into the river.

The Thorpe & Rogers Steam Laundry turns from 300 to
400 gallons of sewage daily into a loose stone cesspool near
the river. The sewage from 45 employ¢s, together with that
from a neighboring block of stores, also enters this cesspool.

Roberts’ Paper Mill uses from 250,000 to 300,000 gallons
of water per day in the manufacture of roofing and other
paper. The dirty water which contains lime and has been
used in washing rags, is discharged. into a large basin about -
twenty feet from Stony Brook. :

‘The Boston Manufacturing Company employs about 1,500
hands. A constant stream of water is pumped through
twelve water closets, whence it passes directly into the river.

The Waltham bleachery bleaches and dyes the cotton
goods made by the Boston Manufacturing Company referred
to above. The cloth is washed by passing it through wooden
rolls submerged in a canal leading from the river. This
mill pumps every day 700,000 gallons of water. Only
150,000 gallons of this is much fouled by use. The pollut-
ing substances are spent dye liquors, chloride of lime, soda
ash and oil of vitriol. Privies at the mill hang over the
river bank ; those at tenement houses are over vaults, which
are cleaned twice a year.

Waltham hias long considered the desirability of building
a sewerage system, and the necessity for one is now con-
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smaller in area and the g1oundl bccomincr' so saturated with the

house sewage as to have greatly diminished its absorbing capacity ;
thus largely increasing the expense of the removal of the sewage

or house ﬁlth and in many cases becoming a great burden upon the )

propert.) owner.

“The present cost of removal of this district would probably
pay a fair interest on the probable eost of construction of a sy stem
of sewerage designed to take the house sewage only, with the addi-
tional benefit of its constant removal from the premises, and
undoubtedly to the greatly 1mprovcd samtmy condition of the
district.” . . .

There are several large munufacturing establishments in
Newton, some of which cause more or less pollution to
neighboring water courses. The special cases worth mei-
tioning in tlns connection are as follows : —

Pettees machine works, at Newton Upper Falls; employ |

200 to 300 hands. Privies are over vaults; dry ashes and
loam are added to these, and once a ycar the contents are
removed, composted, and finally used on Mr. Pottee’s estate.
About 150 carboys of sulphburic acid are used annually ia
cleaning castings ; somo of this gets into the river.

The Vewton cotton mills, at Upper Fualls, have been closed
for a year. When running they employed 175 bands.
Seven privies discharge directly into the river.

About forty years ago, owing to an epidemic of sickness,

1

drains were laid to the river from nearly all the houses at .

the Upper Falls. These drains were designed to take sur-
face and subsoil waters and the wastes from kitchen sinks.
The outlet for these drains is on the south side of Elliot
Street bridge. The flow is slight and looks soapy, but is
not very offensive.

Paper mills of C. P. Clark, Jr., at Upper Falls; make
tissue, water closet and wrapping papers; have not been
running since July 1st; usually employed 25 hands; ono
privy over raceway. Gunny bags and old ropes were
worked up into 2,400 Ibs. of paper dally '

Colling’ glue factory at Upper Falls ; usually rans during
cold weather; 5 employés; privy over river; uses about
100 casks of lime and: 100 carboys of ‘acid yearly.. The
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waste water, which is large in quantity and contains much
organic malter, goes directly into the river.

Crehore’s paper mill, at Newton Lower Falls ; makes card
and press papers for mills; works up annvally from 300 to
400 tons of domestic rags and old rope, and in the process
employs. (say) 350 bbls. of lime, 15 carboys of vitriol, 10
tons of copperas and 5 casks of chloride of lime. All refuse
goes into the river. Twelve hands are employed; onc
water closet gver the river. :

Cordingly shoddy mills, at Lower Falls, were employing
only 25 bands when visited, which was less than the usual
number; one privy over river; work up and dye woollen
and cotton rags and some waste; 25 to 30 per cent. of
material is refuse. Dyes used aro logwood, fustie, cam and

"other woods; eapacity is 1,200,000 ibs. per year, although
last year but 300,003 lbs. were handled. Whenr rauning
full handed would use yearly 1,200 Ibs. of potash, 4 tons of
eal soda and 400 carboys of sulphuric acid.

Wiswall’s paper mill, at Lower Falld'; makes wrapping
and 'carpet papers ; 12 men; one privy over flume; works
up daily 2} tons of bagging, domestic rags, old ropes, cte. 3
about 15 per cent. of this is waste; uses several mineral
and vegetable dyes, also sulphuric acid, lime, alum and soda
ash; water is used at the rate of 500 gallons per minute;
the waste water as it goes into the river looks dark and
turbid. ' .

The quality of the water at Newton Lower Falls is said to
have deteriorated greatly within the last ten or fifteen years.
No paper better than newspaper can now be made with it.
The water itself cannot exactly be ealled offensive, but it is
sometimes unsightly, owing to its color and floatiug refuse,
and it causes objectionable deposits on its bottom and
shores, .

The Silver Lake Company, near Silver Lake ; employs 80
hands, and makes braided cotton cord, cordage and steam
_packing. Water is used only for closets and lavatories.
There are 13 water closets and urinals. Sewage is conveyed
to a large cesspool, in which solids are retained and liquids
overflow to a second cesspool. From the latter the sewage
is pumped daily upon the surface of the land near the
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factory. The ground is gravelly, and tho sewage soaks
sway in a few minutes.

Nonantum Worsted Company; makes yarns and mnoils;-.

uses about 10,000,000 gallons of water yeurly; there are
50 hands and eight water closets; all waste drainage flows
into settling tanks, in which solids are intercepted and
clenned out' daily. These solids are composted and are
finally sold. The cost to the mill of this process is $150
yearly, and the return from sales $100. From the séttling
tank the fluid overflows through a G-inch pipe with an oullet
into Charles River, near the foot of Dolby Street. Tho
flow from this drain is considerable, and as it does not mix
readily with the river water, may be traced by 1ls color for
about a thousand feet 'below the outlet.

The Newton Theological Institute has about 60 inm:tte_s;
the drainage gues into two cesspools, and overflowing, runs

dowu the Lill into some woodlands.  Most of it finally gets

into a branch of Cold Spring Brook, but is pretty thoroughly
clarified before doing so.

Thoe Lasell seminary has about 150 inmates; uses city
water to the extent of 500,000 gailons annually. For the
past eight years, all drainage has run into a large cesspool
which was never cleaned. During last summer this cess-
pool was opened, and about 25,000 gallons of liquid and
100 barrels of solid refuse were removed from it, A sccond
cesspool- has been Dbuilt, which it is stated wili probably be
sufficient for five years to come.

The need for sewerage at Newton is felt to bo urgent, and
growing more so yearly. A .commission to consider this

- subject wag appointed in 1876. The commissioners spent
$3,000. - They considerced the practicability.of disposing of
their sewage on land and decided against it, endorsing
instead a plan devised by their engincer, Mr. S.twyur, by
which the sewage from the more thickly settled portions of

tho town was to be collected and carried to an outlet into,

Charles River opposite the arsenal. - The system was con-
sidered a rather expensive one, the principal lines of scwers

alone being estimated' to cost $465,000. The - chief ob- .

jection to the scheme, as stated in the mayor's annual
address for 1882-3, was that it
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“Provides for the discharge of sewage into Charles River

opposite the arsenal. . . . The most serious ohjection to
this plan, in my opinion, is the possibility of creating a public
nuisance by so doing. . . ., 8hould it prove so the city would

have expended a large sum of money in constructing sewers, and
no outlet would exist for them.”

" Newton has at present a committee on sewerage, hut
as no practicable outlet for the sewage can be found,
the committee can do little but awnit the report of this
Commission, which it is hoped will be followed by such
legislative action as will lead to the adoption of a compre-
hensive system for the towns in the lower Charles River
valley.

Secr. 43.  Watertown. — This town is.wholly within the
Charles River basin. It extends along the north side of the
river, and its surface is rolling and clevated. A small tract,
containing abont 100 acres, lies on the south side of the
river. The population is about 6,200, and at the present
rate of increase will be 9,000 at the beginning of the next
century. The population is grouped at several centres, of
which the principal is the main village, on the river near the
centre of the town. Within the last year Watertown has
acquired » publie water supply, furnished by a private com-
pany. The total pumping capacity of the works is 1,500,000
gallons daily, but only about 150,000 gallons a day are at
present talken. The supply is taken from two filter galleries,
situated near the river in tho southwesterly corner of the
town. It is commonly supposed that most of the water
pumped comes from the land, but there-is reason to doubt
whether any considerable amount counld be drawn from the.
galleries without their being fed from the river. The ground
water has the indeterminate liability to pollution® incident to
the condition of the district from which it is drawn, and the
river water is subject to the contamination referved to in
previous sections, The water has been analyzed and is re-
ported to be unobjectionable so far as chemical analysis can
determine. After use, the water and the filth which gocs
with it is returnod to the soil.

The town contains abouat 1,100 houses, and somewhat mora
than that number of privies and cesspools. It is estimated
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that about 740 of these are cleanced in 8 year, at an annual
outlay of about $2,200. The -town has expended about
$16,000 in building drains, from 6 to 18 inches in diam-
eter, for removing surface water., A good many house-
pipes connect directly with these drains, and thus - discharge
their sewnage into the river. " There are a1 number of mana-
facturing cstablishments on the banks of the river, some of
which discharge their waste water iato it.

The Mtna Woollen Mills employ 220 hands and wash
12,000 pounds of wool per weck; 60 per cent. of this, or
7,200 pounds, is dirt, which goes into the river, as do also
spent dyo liquors and water-closet sewage, ‘

The Whent Starch Company discharges 700 gallons a
day of sour water containing gluten.

Parker’s starch factory dl:,(,b.n ges about 9,000 gallons per
day of the same kind of waste. Closets for sixteen hands”
are over the river bank, which at this point is very foul.
This factory obtains its water supply from six springs or
wells within 100 feet of the river.

_Eiliott’s machine shop employs thirteen hands ; the water-
closet empties into the river.

'The Newton and Watertown Gas Light Company dis-
charges 200 gallons of waste ammonia water 'into the river
daily, and also drainage from two closets.

The Warren Soap Manufacturing Company has a privy
over the river. The sewage of ten families in a block on
tho south side of the river west of the bridge is emptied
through a 12-inch pipe into the river.

Th" Hollingsworth & Whitney Company employs 112
hands, who use privies directly over the river. This com-
pany discharges about 600,000 gallons of dirty water into
the river daily, They make wrapping papers, and state
that the water of the river at that point is too dirty to
permit the manufacture of white paper.

Lewando’s dyc-house ecmploys 90 hands, and the water
closets empty into the river. There is also discharged from
tho establishment about 30,000 gallons per day of highly-
colored waste dye liquors. Near this point the domestic
sewage from a brick block, occupied by about thuty people,
also coters the river. '
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The Walker & Pratt Manufacturing Company have privies
for 125 hands over the river bank, ‘

On Main Street, east of the square, a block occupied by
forty people turns the waste from eight water closets into
the river. Treadaway Brook, which consists of two branches,
cach running through. thickly settled portions of the town,
receives sewagoe from a number of house drains which enter
it, and also from privies which are built directly overit. In
dry weather very little water flows in this brook, and it stinks
badly.” Heavy rains or freshets wash it comparatively clean.

Charles River opposite Watertown is manifestly polluted,
and in time of drought the water is apt’to be offensive. The
evil is one which is increasing yéarly with the increase of popu-
lation. As early as 1874, Watertown appointed a committee
instructed to employ an engineer and ¢ to report to the town
as early us practicable 2 comprehensive and proper system
of sewerage, which shall protect us from the bad ecffects
which an improper system might subject us to from our own
scwage, and also a plan or system to protect us from the
bad effects of drainage by other towns.and cities above and
below us.” The committee and its engincer, Mr. Crafts,
spent several years and $3,000 in very thorough surveys
and investigations in respect to a sewerago system at Water-
town. . An excellent and voluminous report by the engineer
was made in 1878, This included a design for a sewerage
system with outlets at the river. It was stated, however,
that such permanent disposal of the sewage would not be
satigfactory, but that it would be necessary for the neighbor-
ing towns to unite in building an intercepting sewer which
shonld conncet with the Boston system, or else convey the
scwage to some other remote place of disposal.  No action
was taken at that time. The town is desirous and ready to
huild sewers whenever any practicable: method of disposing
of the sewage can be discovered.

Skcr. 44. Brighton. — Brighton, which constitutes Ward
25 of Boston, ig increasing rapidly in population, and already
containg about 8,500 inhabitants., IIaving a bountiful supply
of water from the Boston Water Works, all the more thickly
scttled portions of the ward require sewerage. About five
miles of sewers have already been constructed, and an equal
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amount will doubtless be required before long. The sewers
already built discharge at three outlets into strcams ov
ditches connecting with Charles River. The sewage helps
to pollute the river, and this method of disposal is not satis-
factory ; but the Boston main drainage system was designed
to extend ultimately to Brighton, to divert the sewage from
the river to the harbor at Moon Island. A considerable
amount of drainage is turned into the river at this place from
private drains and from manufacturing establishments.
Much foul water also comes from operations carricd on
. at the abattoir,

Secr. 45. Brookline. — This town has a present popula-
tion of about 9,200, It has a public water supply amounating
to about 500,000 gallons per day, taken from a filter basin in
the immediate vicinity of Charles River, opposite Dedham.
A portion of the water pumped comes from the land, but
probably the larger part of it is derived indirectly from the
river. A direct connection, to be used in case of necessity,
unites the basin with the river. This river water is subject
t0 the pollution spoken of in the previous sections,

A large part of the town is sewered, and the sewage is
collected in an intercepting sewer which follows the line of
Muddy River to an outlet at the channel of Charles River.
A part of the sewage accumulates on the flats in thoe vicinity
of the outlet and causes some nuisance, which will inecrease
from year to year. The town officials vealize that tho dis-
charge of their sewago at this point is ohjectionable and
cannot continue permanently. It is expected that when the
Boston main drainage system is cxtended to Brighton, the
Brookline sewagoe will be diverted to it and discharged at
Moon Island. The town is ready to pay any reasonable
charge for such accommodation.

aSL‘C'I‘ 46,  Cambridge. — As stated in qcctlon 13, a sm'lll
part of Cambridge drains into Mystic River through Alewife
Brook. The greater part of it, however, drains into Charles
River at fifteen sewer outlets. The present population con-
tributing to these sewers is about 57,000, which is liable to
increage to 100,000 in the next 20 years. The disposal of
sewage is far from satisfactory. Large deposits occur on
the flats in the vicinity of the outlets and cause serious nui-
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gances. As much as $3,000 a year has been expended in
dredging and removing the sludge which accumulates at the
“outlet of the Bridge Street sewer, used jointly by Cambridgo
and Somerville. The necessity for the adoption of some
other method of disposal is fully appreciated, and the state
of feeling on the subject is shown by the following extracts
from late municipal reports : — '

* The sanitary condition of that part of the Charles River basin
near Craigic’s Bridge requires no description at the hands of this
Board, as it is famiiliar to all ,who have oceasion to visit the
locality. The dredging about the mouth of the Bridgze Street
sewer, for which the cities of Cambridge and Somerville have lately
made an appropriation, can "only afford a temporary and partial
relief for the evil, if indeed any bencfit may be thus obtained. We
believe the time has fully arrived for action by this city and adjuin.
ing municipalities in the direction of cffective and permanent relief
from these growing nuisances.” — Report for 1880,

¢ The flthy condition of that part of Charles River basin within
our limits is increasing from yesr to year. We kuow of no other
plan for obtaining relief from this nuisance than that recommended
by the commission anthorized under the resolve of the Legislature
of 1881 to investigate the subject of drainage in Boston and
vicinivy. This will, of course, mquti a concert of action of all the
citics and towns draining into this basin. We recommend the
consideration of this matter.” — Repart for 1852,

« The Bridge Street sewer nuisance is not only a very serious
‘and disgusting annoyance to those passing over or near Craigie’s
Bridge, but, in the opinion of this Board, is.a constant danger to
peeple living and employed in that part of the city. As the abate-
ment of these nuisances not only interests the city of Cambridge,
hut adjoining cities and towns, we earnestly recommend the city
council to take such action as will lead to a consoltation of the
authorities of the different cities and towns interested, and a thor-
ough consideration of the whole mwatter, or such other action as
may be thought proper,looking to the permancnt abatement of
these nuisances. This Board makes this recommendation, fully
appreciating the magnitude of these matters, and the great expense
that must be incurred and the difficulty to be met in permanently
ridding ourselves of these more than serious nuisances.” — Lleport
Jor 1883. ‘

““The flats of the Charles River basin are growing more and
more offensive ; and even now the odor arising from this source,
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when they are not covered by the tide water, is not only very an-
noying to the people living in this vicinity, but it also very seriously
threatens the health of all coniing within its influence. The serious .
nuisance caused by the discharge of the contents of the Bridge
Sircet sewer into that part of the basin near the Cambridge end of
Craigie's Bridge still continues, although, by reason of the thorough -
cleaning by washiog and dredging the accumuiated filth in the
vicinity of Lhe sewer outlet last spring, it has been less serious amd
annoving than last vear; still, the sickening and disgnsting odor
arising from this source is almost intolerable, and this cleaning .
stiould again be done in the carly spring. We rencew our recom-
mendation of last year, that the city government at once take such
steps as it may think proper, looking to the permanent abatement
of the Alewife Brook and Charles River basin nuisances.” —— Eeport
Jor 1854,

Secr. 47. Somerville. —The needs of that part of Somer-
_ville which drains into Mystic River have been referred to in
scetion 14, Sewage from about half the city is discharged
" into Charles River at the Waverley Street and Bridge Street
outlets, the latter being used in connection with Cambridge.
Both of these outlets cause continual nuisances, and add to
the pollution of the river. In his annual report for 1882 the
city engineer says: < It is important to Somerville that the
plan for a metropolitan sewage should be adopted, and then
our new work could be laid out with a view of connecting
therewith.”

Sect. 48. Charlestown. — Charlestown comprises Wards
3, 4 and 5 of Boston. It has a population of about 37,300.
The water supply, amounting to about 2,600,000.gallons per
day, is derived from the Mystic Water Works hefore referred
to. Sewage is dischurgod at thirteen outlets, principally
into Charles River. The sewage causes continual nuisances,
which ave annually made the subject of complaint by the
Board of Ifealth, which states that the only remedy for
thew is to bo found in the adoption of a combined intercept-
ing system for districts north of Charles River, with an out-
let extended to deep water in the sea. The Board speaks
thus in its report for 1883-4: —

“ The Board would respectfully suggest that our city is vitally
interested in Lhe abatement and prevention of this nuisance, and
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ought to be the foremost in the effort to remedy the evil. The
Legislature, at its present session, passed a Dbill providing for the
appointment, by the governor, of five persons to act as a commis-
sion to consider and report a plan for sewéring the metropolitan
distriet, and we trust that there will be a strong concurrent action
of the cities and towns interested to bring about this great public
‘improvement.” )

Secr. 49. Boston Proper. — Previous to Jan. 1, 1884,
about 10,000,000 gallons of sewage were daily emptied into
Charles River from Boston proper. At that date the new
~ intéreepting system went into operation, and all of the sew-
age from the city sewers has since been diverted to-thoe
harbor at Moon Island. On an average. about twice a

month, daring rainstorms .or thaws, when the: amount of
water flowing in the sewers is greater than can be taken by
the intercepting sewer or controlled by the pumps, a portion
of it overflows at the old outlets. Such oceasional and tem-
porary discharge of very dilute sewage into the river doeg
not scem to canse any nuisance. Although the sewage flow-
ing in the sewers is thus intercepted and disposed of, there
are a large number of houses on the margins of the river,
gitnated on the water sides of Beacon, Brimmer and Charles
streets, which turn their house sewage through private.drains
directly into the river. The amount of water in the river,at
this point is so great that such sewage does not cause any
specinl nuisance, although it is offensive to the sight. Since
the city has spent $5,000,000 in order to divert its sew-
age, it seems a pity that the improvement should not be
lhoroughly accomplished, To do so would only require the
building of a few small pipe sewers with which the honse
drains before referred to could connect. In a number of
cases such sewers already exist, and house owners might
properly be required to change the directions of their house
pipes so as to connect with them.

Tre SunBUrY AND COCHITGATE BASINS.

Secr. 50. The basin as a whole. — In 1846, Boston was
granted the right to take the waters of Lake Cochitnate and
its tributaries as its water supply. The catchment area
which feeds this supply is nearly 20 square miles in extent,

EN
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and in¢ludes parts of the towns of Wayland, Nitick, Sher-.
born, Ashlind and Framingham. At that time the popula-
tion on this area was about 4,000; now it has increased to
about 13,000. -As Boston increased in. popnl.nion this sup-
ply proved insufficient in quantity, and the city was granted’
the right to the water of Sudbury River and its tnbntanc
above a point in Framingham. The watershed of this district
is nearly 75 square miles in extent, includes the whole or
parts of four other towns, and has a present population of
23,000, which is liable to increase in the future. Although
the district may scem to be an immense one, it is not toos
large for'the purpose to which it is dedicated. The increase.
in the population of the city and in the consumption of water
is so rapid that it is possible that still further extensions of
its system of supply may be necded. These districts were
selected after a careful investigation by competent experts
from all those which were practically available for the pur-
pose, and wore found to be the best and the least liable to
pollution. : :

In order that the water may be wholesome, it must be
kept as pure as possible.  Some of the streams from which.
it is derived flow-through thickly-settled communities, and it
is impossible, in the nature of -things, that they should
remain absolutely pure. Absolute purity could only be
attained by deporting all population from the districts and
keeping the whole 100 square miles uninhabited,  The efforts
ot the water works officials to prevent pollution by keeping
out of the streams all drainage and manufacturing refuse,
has caused considerable contention between the city and the
towns within the districts. On the one side, it is said that
any foul drainage entering the water might endanger the
health of 400,000 persons and cause an epidemic. On the
other side, it is claimed that drainage must natorally, of
neeessity, go into the streams; that a prohibition of such
drainage is practically a prohibition of water supply and
manufacturing industry, and that without these population
cannot incrense, and can barely maintain itself.

Seor. 51. Natick. — About half of Natick is within the
watershed which furnishes the DBoston water supply. This
district includes the villages of Natick and Felchville, with

’
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populations of 5,500 and 1,000 respectively. There is a
public water supply amounting to 208,000 guallons per day,
derived from Dug Pond within the town, Dug Pond is sub-
ject to considerable pollution from the south branch of Pegan
Brook, which is the natural outlet of drainage from the
south part of Natick village. The town has no public sewers.
. Some 500 feet of 18-inch brick and 12-inch pipe drain, in
conpection with the covered chunnel of the north branch ci‘f
Pegan Brook, have until recently received sewage from
about $0 private drains from Dbuildings on the main streets
of Nutick village. These drains conveyed to Lake Cochit-
uate the sewage from a population variously estimated at from
1,000 to 2,500. About March 1st, 1885, a decision based on
the Cochituate wuter act was rendered by the supreme court
declaring such disposal of sewage to be illegal. In compliance
with that decision and under pressure from the Boston Water
Board, the use of these drains has been diépnntinucd, and
cesspools to receive the sewage have been constructed
instead. Some of these cesspools were built nnder the
public streets; others were located in back yards within a
few feet of dwellings. One or two thousand dollars were
spent in making the change, and so far as the town itself is
" concerned, the new arrangement is far more objectionable
-and probably more dangerous to health than the old one.
The liquid which leaches from the cesspools certainly in
many and probably in most cases still reaches Lake Cochit-
uate through Pegan Brook, but is clarified and more or less
purified by its filtration through the ground. 1t is estimated
that there are about 1,200 privies and about 200 cesspools
.in the villages of Natick proper and Felchvillo; also that
.about 1,000 of these structures are cleaned out every year
at ap aggregate cost of about $3,000. Within Natick are
six large shoe shops, employing in the aggregate about 1,150
bands, and using 4,300 gallons of town water per day. All
of these now have privy vaults for their employés, and run
‘their manufacturing” waste over the surface of the ground.
There are also some smaller manufacturing establishments
which do not eall for special notice. The Natick Gas Com--
pany is reparted to discharge some ammonia water and tar
into Pegan Brook.
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in this area is South Framingham, which is the principal
viilage, with .a* population of about 4,500, and drains
naturally vie Beaver Dam Brook to Lake Cochituate. This
village has a public water supply derived from Farm Pond
“and the Boston condnit. The supply is furnished by the
Framingham Water Company, and was first put.in operation
~ ahout Aug. 1, 1885. The pumps have a capacity of about
1,000,000 gallons per.day. The town built. in South
Framingham in 1882-3, at a cost of $5,300, about 2,000
" feet of public sewers.  These consist of {2-inch and 15-inch ’
pipe, and ave loeated, in streets shout the Pars Ruhber
Works. These sewers receive. sewage from part of the
rubber works, and from a boar dmfr-house and two blocks of
tenements belonging to the company. The total population
contributing the sewage is said to be ubout 800. -The
sewage, which is very foul, is discharged by way of an open
ditch into Beaver Dam Brook, . whence it flows to Lake
Cochituate. The bulk of the town drains into privy vanlts
and cesspools, which dl\l‘l()&sltli)n of its filth is far from
gatisfactory.  Theve arc a number of manufactories in South
Framivgham. The only ones which manifestly pollutt, the
water courses are the following : —

Pard Rabber Works — nso flom 200,000 to 300,000 gal-
tons of water per day ; employ 1,000 hands ; have about 20
water closets, and discharge their sewage into Beaver Dam
Brools, partly througly the town sewers aud partly tthllﬂ‘h
an open ditch.

Richardson’s. Straw Factory — employs 200 hands for a
season of seven months; uses 6,000 to 8,000 gallons of
witer per day; discharges foul drainage over the surface
of tho ground to an open ditch, thence to Beaver Dam
Brook,

Barber's Steaw Tactory — employs 300 hands for the
season of eight months ; usecs 8,000 gallons of water per day 3
foul drainage goces into a scttling basin, from which much of
it leaches into u stone drain leading to Farm Pond.

An extension of the -scwerage system of this town is
mueh needed, and would be made if it were not for the
apprehension® that the discharge of sewage at.the present
outlets may prove to.ba illegal. A suit against the town on

‘. .
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this acconnt has already been brought by the city of Boston.
The following quotations show the public sentiment in regard
to this matter : —

“ Drainnge, This is a serious and very important matter, and
eannot be brought before the town too som or too strongly. Oar
villages arc growing rapidly, and the wants of proper drainagé are
being severely felt. The village of South Frawingham, in par-
ticalar, should be attended to at once. The demand is imperative.
Something must be done. What, or in what manner, your com-
missioners do not feel like saying at this time. Onz thing. how-
ever, we will say, that is, the town should authorize some plan and
system for the benefit of the whole village of South Framingham,
rather than put off from year to year by ordering drains and
sewers for speeial loealities and individnals. Let us have a full
gurvey and plan for the whole to work freo, and then build as
necessity requires.  We would respectfully suggest that the town,
under article in the warrant for the annual March meeting ¢ To
choose any committees of the town,’ choose a committee of three to
consitler and report to the town at a future mecting some plan for
the proper drainage of Framingham, or that portion of it called
Sonth Framingham, with authorily to cmploy competent engineer
and coansel. apd that a snitable avpropriation be made therefor.”
Report of Road Commissioners, 1884,

¢ The Legislature of 1884 created a State commission on drain-
age, giving them two years in which Lo thoroughly investigate the
matter and wake extended surveys in castern Massachusetts,
Framingham coming within their jurisdiction. This commission
is to make its report Lo the next Legislatore.

“ Bjr a recent decision in the Pegan Brook controversy, one of
the abutters, being the defendant, has been debarred from allowing
any scwage to enter that stream which llows inte Lake Cochitaate.

i By special legislative enactments in favor of the city of Bos-
ton, that gigantic corporation has levied tribute on the waters of
the Mystic valley, on the waters of the Swibury valley, Farm
Pond and Lake Cochituate, also all strenms tributary to those

waters., )
* The inhabitants of all towns hordering on these rivers, ponds

and streams, have been mercilessly fobbed of their prescriptive
rights, and now demand redress. Undoubtedly the wisdom ef
future legislators will remedy this evil; if not, the towns will
certainly establish the fact that they do have rights which cities

must respeet. ] ‘
it Therefore, before making farther expenditures for works that
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ten feet from the brook., Near the dyehouse two ﬁf'ivies and
one hog-pen also overflow into the brook. '

There is a manifest need of sewerage at Marthorough, and
a committee to consider the subject was appointed in 1884,
This committee employed ns engineer Mr. . S. Philbrick
of Boston, who mude o general dc&gn of a sewernge system
for the town. This comprised a system of sewers for the
removal of sewage proper, and the approximate estimate of
its cost was $155,371. The main sewer, which was to be
15 inches in diameter, cxtended through Main Street and
_ down Maple Street to an outlet on land in the immediate
neighborhood of the Marlborough Junction Station. In the
estimate of cost was-included the purchase of 100 acres of
land at $100 per acre, and the preparation of 50 acres of it
for immediate use. In examining the tract referred to, I
failed to find more than 25 acres which scemed suitable for
the purpose, although 10 additional acres north of “the rail-
road also might be utilized. The 25 acre tract scemed to be
well adapted for purifying sewage, since it is porous, rea-
sonably level, and the ground water under it is low. The
cfiluent, however, would be discharged within four miles of
Basin No. 3 of Boston’s water supply, which it would reach
throngh Angle Brook and Stony Brook. Moreover, before
many years the Doston Water Board expect to build three
additional storage basing, These are all designed to be
located on Stony Brook. Basin No. 7, which w11| be the
upper and larger of the three,. will CYtCnd to wnthm a few’
‘hundred feet of the proposed filtration area for Mar Ihmough 8
sewuge, so that the cflluent would flow directly into the
basin.  Under such- conditions it would be very nccessary
that the purification of tho sewage should always be com-
plete, without the slightest possibility of failure; a thing.
difficult to ensure even under the most favorable circum-
stances.

A engincer is at present cmployed by the town in tmk-
ing surveys and detail plans fora sewerage systém in general
.mcordance with the demon sul)mltted by Mr. Plnllnmk,
and it is expeeted that work will begin upon it carly in 1886.

Secr. 57, Southborough.— Southborough is wholly within
the watershed of the Boston supply. It has a population of
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about 2,100, four-fifths of which are about equally divided
between the villages of Southville, Cordaville, Tayville and.
Southhorough Centre. There is no public water supply or
system of sewerage, nor a likelihood of cither being needed.
Few cases of manifest pollution exist in this town. The
Cordaville Woollen Mill, employing 100 operatives, turns.
some wool scour and dyestuffs into the river. A shoe shop
at Fayville, with about 250 hands, empties its refuse into a
vault and cesspool, which are liable to overflow into Stony .
Brook, which feeds Basin III. of Boston’s supply. ’

Sucr. 58, Westhorough. — About two-thirds of the area
of this town is within the Sadbury basin, This includes the
village of Westhorough and all the thickly settled part of the
town, with a populution of about 4,000. The rcnmining
third has a scattered populition of less than 900, and
drains by three brooks into Assabet River. There is a pub-
lic water supply from Sandra Pond in the southeast corner
of the town, at tho heid of a brook tributary to Sudbury
River. The catchinent area of the pond is small and con-
tains but sbout n dozen farmhouses, so that there is little’
liability to pollution. This water wus introduced in 1874,
and the average daily amount of it used is about 125,600
gallons. There are no town sewers, and after use, the water
with its contained filth is disposed of in privy vaults and
cesspools. It is estimated thut about 400 vaults und 200
cesspools are cleaned ont once a year at an aggregate cost of
$1,800; the others are cleaned out by the farmers without
charge. There are a few mandfactories in the town, and of
these one or two have some difficulty in disposing of their
refuse. '

The National Straw \Vorks, on Last Main Strect, employ
600 to 800 hands and use 20,000 gallons of town wi ater per
day. They have twelve water closets.  The manufacturing
waste water and that from the closets, constituting quite foul
drainage, go by an open ditch to Cedar Swamp, and thence
by a brook to Sudbury River and Buasin No. 2 of Boston’s
water supply.

A straw shop on South Street employs 100 h:_mds and
uses 3,000 to 5,000 gallons of water daily. The privies are
over vaults at the rcar of the lot, and the manufacturing
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waste goes into a basin near the same place. This looks

- badly, and makes a local nuisance,

At three shoé shops, the waste water is turned on to the,

surface of the ground and soaks away,

Two privies used by the employés of three small carringe
shops arc éver a brook running tlnoun'h Cedar Swamp into
Sudbury River.

The State Homceeopathic Asylum, which is now building
near the northerly limits of the town, will bave a capacity
for 500 inmates. A water supply amounting to about 100,-
000 gullons daily, will be taken from Chauncy Pond. ' The
foul water is to be disposed of by irrigation on a neighbor-
ing tract of land about 30 acresin extent. Any effluent from
this tract would naturally go into Stony Brook.

Westhorough needs a sewerage system and has long con-
sidered the bmldmg of one.

¢ At the annwal March mecting in 1875, the town authorized
the then Board of Road Commissioners to cause surveys and
estimates to be made with o view to the introduction of a system
of sewerage for the village. That board procured the services of
Messrs. Buttrick & Wheeler, Civil Engineers, of - Worcester,
Mass., who made surveys and estimates, propesing a main drain
or scwer from the east side of the Common, through Brigham
" Strect to Cedar Swamp Brook, a distance of about 3,400 feet, at
an estimated cost, exclusive of land damage, of five thousand one
hundred and cleven dollars (85,111). 'But no action resulted
from that toquiry.” — Ieport of Committee on Sewerage, 1881,

In 1881 a committee on sewerage was appointed who
employed as engineers Messrs. Ball & Heald of Worcester.
They designed a system, including sewers for sewage proper
and drains for surface water, both discharging” throngh
Ruggles Brook into Cedar Swamp, and thus into Sudbury
River. The estimated cost was $22,774.  Some exceptions

being taken to this scheme, Col. George E. Waring, Jr., of
Newport, was called into consultation and prepared a plan of

sewers to cost $30,000. The system was intended to remove
only the sewage proper from the whole of the settled por-
tion of the village,.and consisted entircly of small pipes,

’
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the largest main sewer being 10 mches in dnmeter In ex-
plamt}on of the plan, Mr. \rVarmrr said : —

“1 pave assumed that, as the drainage runs to the Sudbury
River, you will not be permltted to dlsdmrue the efflaent into the
brook without first purifying it. The circumstances are favorable
to ity purification on the flat bounded by the brook and Sudbury
River, the course of the brook being slightly changed. The matter
of purification will be simple and of little cost, being effected by a
combination of an osier bed and an irrigation field. The osier
bed is about oue acre in area, and is simply a seri€s of level ditches
running back and forth between banks (made by execavating the
ditches) the banks being planted with osier willows, The slug-
gish flow gsecured by this means will cause a deposit of solid mat-
ter, and, as experience has amply shown, the eifect of the growth
of the willows in purifying the sewage will be almost, if not quite,
complete. To make the purification absolute, the two outlets of
the osier bed discharge on the surface of an irrigation field of
about four (4} acres, over which it will fow Lo surrounding ditches,
discharging ioto the brook.”

The committee recommended that this plan should be
adopted, but that a part of it only should be.then con-
structed, leaving the remainder to be built from time to time
as necded. No action was taken at that time, but the town
has alwuys considered that whenever sewers are built a
method of disposal somewhat similar to that recommended
by Mr. Waring should be adopted. A committee on sewer-
age i3 now in cxistence, and the town voted to make a start
in constructing its sewerage system in the autumn of 1885,
It was afterwards decided to postpone work until the spring
of 1886, in order first to consider any recommendations
which shonld be made by your Commission.

In my opinion there may be a reasonable doubt whether
the scheme as proposed would prove satisfactory. The sur-
face of the land on which it is proposed to dischirge the
sewage is so little elevated above that of the water in tho
neifrhbounfr swamp that the ground water is little if at all
bclow the smmce. The sewage which would be put on cach
acre would ot therefore filter through nerated soil, so that
the eflluent which would eseape into Boston’s water supply
would not be purified; or even entirely clarified. Turning
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imperfeetly purified  sewage into” Boston's “water supply
probably would be. considered a. violation of- the public
statutes, and would almost certainly lead to litiration and
ll]_jlll]Ctl()[lS on the part of the city. Should the dlSLh.ll"'c ng
this point prove to be illegal and be prohibited, the town
would have a sewerago system without an outlet, or, ut least,
would be put to very great expense in altering the system so
as to obtain a new outlet.

Secr. 59. IHopkinton. — The greater part of Hopkinton
is within the Sudbury Dbasin; two smaller portions drain
respectively into the Charles and Blackstone rivers. Of the
total population of 4,000, over 3,000 are in the first-named
district. The town has a public water supply derived from
three G-inch driven wells, located on a very lofty picce-of
meadow land to the west of IHayden Row. This supply
was introduced late in the season of 1884, so that the pres-
ent consumption is only abont 15,000 gallons per day.
The sewage of the town is disposed of in shallow loose
privies, of which there are about 700 in the town. These
arc commonly cleaned out at no expense to the ‘owners by
neighoring farmers, who uso the contents on their ficlds.
Tho following cases of pollution oceurring in this town are
worth noting : —

The privies of eleven estates on the edge of Whitchall
Pond, which is the head waters of Sudbury River, overflow
into the pond. .

A shoe shop in Woodville, employing 100 men, has its
pllVlOS directly over the river, into which it also dla(,h.uwes
its waste water. ‘

A shoe shop ou the corner of Main and Grove strects,
cmploying about same number of hands, drains by an 8-inch
pipe into a tributary of Indian Brook, which feeds Sudbury
River and Dam No. 2 of the Boston water supply.

There has been no consideration of sewerage by the
authorities of this town.

TaE Nerovset Basix.

Seer. 60.  The basin us a whole. — The Neponset River
basin comprises about 100 square miles, and includes the
whole or portions of twelve cities and towns, In addition

\
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. to Boston, five towns have public systems of water supply,
and in all but one of the remaining towns there is more or
less talk of obtaining such a supply. Sewers are found at
present only in Boston, but will soon be necded at Hyde
Park, probably at Dedham, and possibly at three or four
other towns, The present population in this basin is about
33,000, of which about 19,000 are found in the lower portion
below Dedbam. Within forty years the population will
probably exceed 60,000, the greatest increase occurring along
the lower river. A large number of manufacturing-establish-
ments are sitvated within the basin ¢n the main river and its
tributary brooks. These pollute the water considerably, the
largest amount of foul drainage coming from wool-scouring
mills, tanneries and dye works. The lower portion of the
river shows the effect of such pollution and is noticeably
dirty. , .

Secr. 61. Fowborough.-—This town has a population of
about 2,800, and most of it. naturally drains into Taunton
River. About one-fifth of the town, however, in its northerly
part, including outskirts of the main village and a total pop-
ulation of about 400, drains towards the Neponset. No
action has been taken by the town with reference to obtain-
ing a public water supply, and consequently there has been
no consideration of artificial drainage. On this area there
,are no cases of arked pollution of water courases which call
for notice.

Secr. 62. Sharon. — This town has a total population
of 1,300, and is situated on high land along the divide
between the Neponset and Taunton River valleys. About
two-thirds in area of the town, with four-fifths of the popula-
tion, is within the Neponset basin. As the soil is very po-
rous and wells deep, water has hitherto been chiefly obtained
by means of rain-water cisterns. Works to furnish a public
supply of water have just been built by a private company
chartered in 1883. The water is taken from a well 250 feet
above tide level, near Sharon station. This is in the vicinity
of Beaver Hole Meadow Brook, a tribulary of the Neponset.
For the first year or two this supply will probably be fur-
nished to only about 100 houses. The well can easily be’
kept free from danger of pollution. The building of a
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" sewerage system is not at present contemplated ; and probably
it will not be for several years, or until the use of water
has largely increased, that ibe need of one will be realized.
Waste water is now put into the ground. No marked cases
of pollution of streams'in this town have been noticed.

Secr. 63. . Walpole. — Nearly the whole of Walpole is
within the Neponset River basin; o small corper at the west
end of the town, with a population of about 200, is in the
Charles River valley., The total population is about 2,430.
The smrface of this town is gently rolling, and well watered
by various strecams forming the head waters of Neponset
River. Owing to an even distribution of p()pu]ntioh, which
is not dense at any part, water is obtained from wells, and
there is no especial talk of an artificial supply. Tor the
same reason the subject of sewcrage has not been con-
gidered. There are a number of manufacturing establish-
ments in Walpole, some of which considerably pollute the
streams on which they are situated.

The wool-scouring establishment of E. F. Lewis is on the
brook fed by Morey’s mill pond, and from 10,000 to 25,000
1ba. of wool per day, or an aggregate of 6,000,000 lbs. per

*year, are scoured there. This comes from Qregon, Texas,
Nevada and otber places, and contains a variable amount of
. earth, alkali, dung and grease. The amount of dirt removed
by scouring varies from 18 to 67 per cent., and therefore
over 1,000 tons of it are yearly discharged with the wash
water., This affects the river water for a distance of two or
three miles below, It is claimed that this cuuses a floating
scum, disagrecable to the eye, to accumulate in the mill
pond opposite Stetson’s card factory, and in that of Bird's
paper mill at East Walpole. At these places the water is
said at times to smell .badly. Suits have been brought
_against the owner of the scouring mills by manufacturors
on the river ‘below, who cluim that the pollution of the
water injures it for their uses and also makes it offensive
and unhealthful. It is noteworthy that one complaint comes
from a man who himself wishes to carry on wool-scouring at
a point about four miles below Lewis’s mill, and claims that’
the water is rendered too dirty to use for that business. Mr.
Lewis would ‘like to avoid polluting the water, if he knew
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any practicable’ means of doing so. Until recently he
.scoured all of his wool by means of repeated washings
with very large volumes of water, and still uses that process
for three fifths of his product. He has lately put in, at a
cost of $18,000, new machinery of sufficient capacity -to
handle two-fifths of his material. By this, the wool is first
beaten while dry, so that a considerable part of the dirt and
short wool fibre is extracted from it. It is then carried
automatically in a series of tanks and rolls, where it is
washed clean by the application of very much less water
than is used under the old process. The soap suds and wash
water, although containing the same amount of dirt as in the
old process,are very much less in quantity, and would there-
fore be easier to treat by any method of purification. An
attemmpt is made to precipitate some of the dirt by passing
the wash water through basins before permitting it to enter
the stream; but not much is effected in this way. Mr.

Lewis has contemplated pumping the waste water from his
new machines to chemical works about Lalf a mile distant,
in the hopes that by some method of treatment the water
may be purified and a valuable product extracted, He has
also commissioned a chemist travelling in Europe to ascer-
tain methods of purification used there in similar cases, and
intends to adopt any which has been found to be practicable. -

A ghort distance below this cstablishment is a mill for
cleaning cotton waste. The waste as received contains
from 20 to 30 per cent. of dirt and oil, principally petro-
leum. About a ton of-waste is cleaned daily. The wash
water, containing soap, oil and dirt, flows through four large
gettling basins, in which much of the dirt is precipitated and
the oil accumulates on the surface. The effluent from these
basins into the river looks like dirty soap suds. From 25
to 30 men at this place use water closets which discharge
direct into the river,

Near by is the paper mill of H. N. Lewis & Co. This
mill makes a dark binder’s-board, which does not require
any bleaching. The polluting matter added to the stream
at this place is chicfly dirt washed from the stock, which
escapes with the wash water from the tubs. At this place
water closets used by 17 hands discharge into the brook.
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The  Walpole Dye and Color Works drain into Mill
Brook. Tbey make about 375 tous a year of products,,
chiefly dyes for culico printers. The drainage from this
place contains some sulphuric aeid, aniline dyes, logwood,
etc. This causes considerable.discoloration, but the, drain-
age does not seem to swmell badly. About 18 hands are
employed here, who use a dry privy.

On Spring Street, near the Common, is & mill for making
batting and carpet lining from cotton wasté. No manufact-
uring waste .is sent into the stream. About 100 hands are
employed. TFor these there is one water closet discharging
into the stream, and one privy in which the excrement is
kept dry by the addition of the short, dusty ﬁbro extracted
from the waste. *The resulting compost is used as a manure,
and is said to be valuable. -

At the bleachery and dye house of 8. Gray & Co., on
Main Sireet, 2,000 lbs. of yarn-are dyed daily. Vegetable
dyes are used, and the refuse goes through a ditch to the
river. The drainage looks black, but has no apecial odor.

The Norton Manufucturing Company manufactures seer-
suckers. They cmploy about 75 hands, and elaim to dis-
charge no refuse into the stream. The privies, however,
are in the'immediate neighborhood of the brook.

The Union Mill Company makes batting nnd carpet lin-
ing, and discharges no manufacturing waste into the stream.
The water closet used by twenty or thlrty hands, empties
into the river through the raceway.

There is a sma]l hat factory at Stetson’s dam on-the
river. . This discharges but little waste product. = The man-
ufacturer complains that the water is too dirty to allow him
to make light-colored hats.

Near Stetson’s dam and mill pond is Stetson’s card cloth-
ing manufuctory, employing 11 hands. The privy is over
a dry brick vault more than 50 feet from the mill pond.
" Mr. Stetson complains of the offensive condition of the water
which comes into his pond. An unsightly scum often accu-
mulates on the gurface of the pond, and its bottom appears
to be covered with a dirty deposit. Ou throwing a stane
into the pond, or stirring the mud with a pole, an oily film
arises and spreads upon the surface of the water. The
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amount of smell noticed from the water depends largely on
harometric and thermometric conditions, At three separate
visits, made during the months of June, August and Septem-
her, respectively, a decided smell was noticed only on the last
oceasion,  Probably the smell comes Iargely from decomposi- .
tion, in summer, of the scum just mentioned. This consista
chicfly of certain kinds of alge mixed with dirt collected
from the water. The polluted condition of the water favors
the growth of the algse, which thrive- on the quiet surface of
the mill ponds. As the slimy growths become loaded with
dirt they sink to the bottom, where thoy begin to decompose.
The resulling gases cause tha decompoaed ellme to rise to
the surface again.
At East 1V'1lpole is the paper mill of F. W. Bird & Son,
employing 60 hands. Prior to April, 1885, the privies at
this mill discharged into the river; now they are over
vaults, and the contents are utilized on land. They work
_up old paper stock into hardware wrapping papers. Some
of the paper is dyed, and the pollution added to the river at
this point consists of waste dyestuffs, such as Venetian red,
yellow ochre, ete,, lime used in bleaching, and the dirt
washed from the old stock. At this mill there is much
complaint concerning the polluted condition of the water
which reaches it. River water is used in the boilers, and
much trouble is experienced from foaming.

On the river a little below Bird’s mill is the paper mill of
Hollingsworth & Vose; 21 hands are employed, some of
whom use a privy discharging into the river. About three
tons a day are made of Mamla paper for flour sacks, and also
paper for sanding ; 4. e., to make sand-paper of. The stock
worked up is o}d rope. For softening and bleaching there .
are used each week about 1,000 lbs. of chemicals, consisting
of 400 Ihs. of chloride of lime, 600 lbs. of quicklime and 20
Ibs. of soda ash. A portion of this finally escapes into the
river, the water of which is made noticeably ¢ hard ” by the
lime added to it by this mill and Bird’s mill above. At this
mill there is great complaint of the foulness of the river
water. It is said that much scum accumulates on the mill
rond, and is very offensive. A well 20 feet in diameter and
30 feet deep has been dug at this mill, about 50 feet from the
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.river, in order to get from it purer water for manufactoring
purposes. The-water filters to this well from the river, but
is still too dirty to be satisfactory. The boilers give a great
deu! of trouble by foaming, and the mill bas sometimes shut
down three hours on that account,

At South Walpole are the Walpole Emery Mills; 20
hands are employed, who use a closet discharging into the
stream. About 1,000 tons of iron ove are ground yearly,
and some-of the five powder escapes into the stream. Its
effect -in discoloring the water and staining submerged -
objects is noticed for a long distance below.

Secr. 64. Stoughion. —The total population of Stough-

ton is about 5,200. The northwesterly third of the towa,
containing the principal village of Stoughton Centre, with a
populatmn of 2,500, drains through Canton into the Nepon-
set. -~ No action has been taken by the town towards procur- -
ing an artificinl water supply, but u private company called
the Stoughton Aqueduct Company has been organized with
a view to furnishing water for public purposes and to indi-
viduals. * The principal .mover in this enterprise is Mr.
Phinney, who during the summer of 1885 sunk a largo
well near the centre of the town from which to procure water
to supply automatic sprinklers iu his fuctory and storehouse,
which would largely diminish his insurance. Finding the
public intevested in the matter, it is how proposed to make
‘the works of sufficient capacity to furnish a supply for street
hydrants and for such private individuals as desire to take
water. The plan contemplates a pump with a capacity of
18,000 gallons per hour. The present well will furnish
2,500 gallons per hour, but it is thought that other wells
can be added. The purity of the supply will be subject to
the general conditions affecting groind water drawn from
the vicinity of a somewhat ndmerous population,
" Most of the pollution to streams in that part of Stouo'hton
draining into the Neponset, occurs ut West Stonghton, and
is due to mills upon Muddy Brook, which runs from Stough-
ton into Canton and is a tributary of Steep Hill Brook.

The upper of these mills is the woollen mill of Consider
Southworth ; 14 hands are employed, who use a privy dis-
charging into tho stream. The proprietor expressed an

[F—
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intention of diverting this discharge from the brook, out of .
regard for the public welfsre. About 100,000 Ibs. of wool
per year are scoured here, chiefly Euastern super, which is
not very dirty, and shrinks only 15 per cent. It is washed
with sal soda and soda ash, and the wash water and dirt go
- into the brook. This mill has been running for a year past
on white goods, and has done no dyeing, although it has
facilities for that work.

French & Ward’s woollen mill employs about 150 hands.
A dry privy is used, into which is put peat and sawdust,
which farmers finally take away free of charge, This mill
washes weekly about 5,000 pounds of domestie wool, shrink-
ing on the average 25 per cent. The wool is 'washed by
machinery, and the wash water, which contains salt; sal
soda and soap, goes into the bravk. Dyeing is carried on
with auniline colors, logwood and cochineal. -The refuse
from dye vats also goes into the stream. Two or three
years ago the proprietors of this mill dug out several hun-
dred cart loads of deposit from the pond below their mill.
This deposit proved to be too sandy to be of valuc as a
fertilizer. The superintendent of this mill expressed the
opinion that much of the dirt caused by such manufacturing
processes might be intercepted in vats.

The cotton twine manufactory of A. Southworth & Co.
comes next below on the stream. When visited, there was
little doing at this mill, though sometimes there are eight
-hands employed. A privy discharges into the stream, but
o other pollution is caused by this establishment. Much
. complaint is made of the polluted condition of the brook
water which reaches this mill. * It is said that the operatives
were troubled with sore throat and nausea, which was attrib-
uted to the smell of the water.

There are several large boot factories, rubber works, ete.,
in Stoughton. ~As they are not situated in the vicinity of
streams, they do not cause direet pollution.to water conrses.,

Secr. 65. Canton. — Nearly the whole of this town is
within the Neponset River basin. The total population is a
little under 4,500, and of this about 3,000 are found in the
main village. There is no water supply except from wells,
some of which are thought to be of doubtful purity. Some
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of them are near streams which flow through the village.

Thesec streams are considerably polluted and may affect the
wells. A part of the village is -underlaid, near the surface,
by ledge rock, along which liquids from cesspools might be
guided in the direction of wells. TFor these and other
reasons, especially on account of the need of hetter protec-
tion against fire, the inhabitants of the villago are anxious
that the town should accept a legislative act of 1885 nuthor-
izing it to procure a public supply of water from Beaver Hole -
Meadow Brook, just in the edge of Sharon. Many town
meetings have been held to consider the subject; but the oppo-
gition of residents remote from the village, who would not be
reached by the water pipes, has prevented the measure from
receiving the necessary two-thirds vote. A survey for water
works has been made hy Mr. William Wheeler, C. E., who
has prepared a plan, including fourteen miles of pipe, with
putps and stand-pipe having an ultimate.capacity of 750,000
‘gallons daily and calculated to supply within two yecars a
population of 4,000, at an estimated cost of $90,000. There
is no system of sewers at Canton, and probably will be no
disposition to build any until after water works have been
put in. There will then be decided need of one for the
removal of house sewage, and also to receive mmufacturinn
refuse, which now makes the streams very dirty. The fol-
lowing is a list of the principal manufactories : —

The upper mill on Massapoag Brook makes cotton fishing’
lines. It was closed when visited, but was said to employ
gix or seven hands, and to have a privy d:scharomﬂf into the
stream.

The American Net ﬂ.Il(] Twine Company’s mill empluys 60
hands, who use a privy discharging into the stream.

The Eureka Silk ’\bmnfactulmrr Company has three mills
on this brook. About 150 hands in the aggregate are cm-
ployed, and the privies empty into the stream. Silk machine
twist is made, amounting to about 95,000 lbs. per year.
All their product is dyed with cutch, logwood, iron, dye-
woods and aniline colors. Soap is used in cleansing, and
the refuse from all manufacturing operations goes into the .
stream.

On Beaver Brook at Spring Dule is the Spring Dale wmill,
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which makes woollen yarns; 15 hands are employed, and the
privy empties into the stream. About 50 tons of wool a
year arc dyed, chiefly with krosine, said to be an aniline
color. The stream, which at this point is small, is badly
discolored by the refuse from this mill, but thereis no very
noticeable ameli.

The shovel works of . Ames & Son, on the brook fnrmcd
" by the union of Beaver and Steep Hill brooks, employ 25
hands when running full. A dry privy is used, and no
noticeable pollution is cansed.

The stove-polish works of Morse Bros., on Washington
Street, employ about 40 hands, and apparently cause no
pollution. The privies are over tight vaults, whose con-
tents are deodorized-with ashes and earth.

Near the centre of .the town, at the head of the east
branch of the Neponset, which is formed by the union of a
number of tributaries, are the works of the Kinsley Iron and
Machine Company; 225 to 250 hands are employed here.
The privies for about half of them empty into the stream,
and those for the cther half are over vaults, the contents of
which are emptied and used as manure. Complaint is made
at this mill that the boilers corrode much more rapidly than
formerly., This is attributéd to the polluted condition of the
river water, causcd by the mills on its tributaries.

Below is the Revere Copper Company, employing 140
hands. The privies empty into the stream. Little other
pollution is caused, except possibly by some dilute acid
used in cleaning castings. At these works no trouble is ox-
perienced from corrosion of boilers.

At the stoue mill of the old Neponset Cotton Factory, on
the east branch of the Neponset, are twa distinct though
connected companies, The Canton’ Paint and Oil Company
manufactures ship paints, black dressing for leather, axle
grease, and a soap for bleaching purposes made from petro-
leum, mustard-seed oil, alkali, ete. The substances handled
goem rather dirty, but it could not be learned that any of
them got into the stream. A privy used by four operatives
emptics into the river. The Cauton Manufacturing Com-
pany, in the same building, bleaches fine cotton goods by a
new process, advertised as the ¢ Canton bleach.” The
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capacity of the works is about 30,000 yards per dziy

e + d tn th
Refuse from the bleaching process is turned into the river.

The proprictors claim that this refuse 'is antiseptic .and
harmless. A privy used by 22 hands empties into the
river, The river water is not considered pure enough for
use at this mill; the water used is brought through an
8-inch pipe from a pond over half a mile distant.

At Cauton Corpers is the cotton mill of Robert Draper,
employing 50 hands. It is not near a stream, and seems to
cause no pellution. '

At Canton Corners is also the woollen mill of Draper
Bros. ; 80 hands are employed, who use privies over vaults.
From 300,000 to 400,000 lbs. of wool a year are uscd,
about half of which is scoured at the mill. A part of the
product is dyed. The refuse from scouring and dyeing goes
on to swampy land near by, ihere it makes a local nuisance
and is suid sometimes to smeli badly,

Skcr. 66, Norwood. — This town consists of what was
-formerly the southerly part of Dedham, and was set off in
February, 1872. It lies wholly in the valley of the Nepon-
set, and slopes gently towards that stream. Bordering that
river and a tributary called Purgatory Brook are large ureas
of gwamp_or flowed meadow. The town has just put in o
system of waler works, the supply being taken from Buck-
master Pond in West Dedham. The present population is
about 3,000, of whom 2,500 reside in the village. The
capuc1ty of the works is based upon a population of 5,000,
using a total of 300,000 gallons daily. There is no sewer-
age system; and as population is nowhere dense it will
probably be some time, even after the introduction of water,

before one will be counsidered indispensable.

There are one. or two marked cases of pollution of W.lter
courses in this town. On Hawes Brook is the paper mill of
Isunc Ellis, employing 12 hands. From 4350 to 500 tons of
Munila wrapping paper are made here yearly. - The stock
worked up is old bagging, rope and paper. In treating this
there are used about 300 barrels of lime, 16 of chloride of
lime and some copperas. The water which reaches this mill
is perfectly clear; below the mill the brook has a muddy
yellow color. .
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* Further down on Hawes Brook is the tannery of Winslow
Bros., employing 125 men. About 1,000,000 sheepskins
are tanned and dyed here yearly. About a quarter of these -

are * domestic slaughter ” skins, and the rest are ¢ foreign ‘
process” (i. e., salted in the countries from which thiey are
imported). The skins are ¢ drenched ” with salt and vitriol,

“limed” with lime, tanned with bark or extract, and dyed
with aniline colors and logwood. Refuse from all of these
processes goes into the brook, the water of which is turned

,{luite black. The black color is probably due to the combi-
nation of iron with tannin.. The brook stinks very badly at
times. The proprietors of the tannery claim that the dis-
coloration of the broek before it reaches them, cansed by the
paper mill above, injures them by preventing the mn.kmn' of -
white sheepskins. : N

On the main river, not far below where Hawes Brook .
enters if, is the printing-ink factory of Geo. H. Morrill &
Co.; 16 hands are employed, who use a privy emptying -
into the river. Little if any pollution is cansed by the man-
ufacturing processes. ~ Complaint is made here of a ¢¢ fearful
stench” from the river water which reaches them. It is said
to be specially noticeable in the morning, when their water-
wheel is started, and the filth accumulated during the night
at the head of the race is stirred up. :

At the north end of Norwood village, opposite the Nor-
wood station on the N. Y. & N. E. R. R., is the tannery of

. Lyman Smith’s Sons. There are about 125 employés, who

BT privies over vanlts, whose contents are sometimes utilized
as manure and sometimes carricd away by persons paid for
that service. About 1,000,000 sheepsking are tanned and
dyed yearly by processes similar to those employed at Wins- )
low’s taumery, as before described. At this place the refuse
from the sevcral processes passes first through a ¢ settling .
pit,” 50 feet long and 20 feet wide, by which some of {he

. solids are intercepted. The pit is cleaned out oceasionally

by farmers, and the countents applied to land. The dirty
cfiluent from the settling pit goes for about 500 feet through
an open ditch, which is very foul.- Fortunately there are
only one or two dwelling-houses nesrit. The ditch connects
with a plank drain eight inches square, which conveys the'

P ] n
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foul water to Neponset River. This drain is over a mile
long and cost $3,000, of which the town contributed $800.

. Sror, 67, Randolph. — About a sixth part of this town,
including the farming neighborhood of Tower Hill and a -
population of about 200, drains into the Neponset; the
rest of the town drains in an casterly direction into Wey-

~ mouth River. No cases of marked pollution of water courses
- are "known to exist on the Neponset side. The town has -
lately voted to accept an act which empowers it to take
water from Great Pond, situated partly in the adjoining town.
of Braintree. The watershéd of this pond is sparsely
seitled, and is therefore little liable to pollution. There is
no probability of sewers being built at Tower Hill.

Skcr. 68. Dedham. —The part of Dedbam which nat-
urally drains into Charles River has been considered in section
34. Of the remaining portion, the greater part consists of a
hilly and sparsely scttled farming region where there is noth-
ing culling for comment. Tho somewhat populous villages
of Kast Dedbham and Oakdale drain towards Mother Brook,
which, us before explained, diverts one-third of the waters
of Charles River into the Neponset. These villages share in
the general town water supply referred to in section 34.. 'On
- Mother Brook are several marked cases of pollution due to
manufacturing. At tho_upper mill of the Merchant's Wool-
len Company, sbout 200,000 lbs. of unwashed wool are
sometimes gecoured in a month, The resulting produet of
clean wool may be .only 80,000 ibs., the- other 120,000
Ihs., consisting of dirt and grease; escaping into the brook.
The water closets for 40 operatives discharge into the stream,
a8 do also those for 460 bands in the spinning and weaving
mills of the same company just below. At the Norfolk
" Mills, now owned by the Merchants’ Company, about 50,000
lbs. of wool are scoured in a month. About 60 per cent. of
this passes into the river in the shapo of dirt and grease. At
this mill there is no pollution from water closets. Dry wool
waste, is put into the privy vaults, and the resulting com-
pound is used as a fertilizer. . Mothor Brook joins Neponset
River a short distance below the point at which are situated
the driven wells for Hyde Park’s water works. The water
betwedu the two poiuts, however, is slack on account of & -

»
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- dam below. It is a question whether putting excrement into
Mothar Rlnn‘r wonld he held to be a vln]nhnn of the Puhlia

RASUARE L1 (CR UL RV AVE LY S AR R L] AN 1oiation of (ne I"ubile

Health Act. ) ‘ :

Secr. 69. West Roxbury. — About 400 acres in the
goutherly corner of this part of Boston drain towards Mother
Brook and Neponset River. This territory has a population
of about 500, which is not increasing much at presént,
although it may do so in the future. There are no sewers
_lere and none are contemplated. Should any ever be needed
they could hardly connect with the sewerage systems in
other parts of Boston, on account of a dividing ridge which it
wonld be difficult to cut through. A connection with a
Dedham system would be more practicable, and such a sys-
tem will probubly be built before sewers are needed for this
part' of West Roxbury. There are no noticeable cases of
pollution in this district.

Seer. 70. Hyde Park.— This town has a popalation of
nearly 8,500, which is increasing rapidly. About three-fifths
of the area, including most of the main village and over four-
fifths of the population, drain into Neponset River. Two-
fifths of the town, on its northerly side, with a population of
1,500, naturally drain towards Stony Brook and Charles
River.” Up to this time water has been chiefly derived from
wells, This source of supply is thus referred to by the
Board of Health : — '

 Where the houses are in such close proximity as in Hyde Park,
the well water must necessarily become contaminated from the cess-
pools and privy vaults. Dr. Hammond, the distinguished anthority
in sanitary matters, says that a cesspool should be at least one
_hundred feet from the well. Here they are often less than ten feel.
There is no doubt that both weils and cesspools are a nuisance in
Hyde Park. We advise that filtefed cistern water be used if it can
possibly be obtained.” -

In accordance with the above advice, a number of citizens
have abandoned their wells and have coustructed rainwater
cisterns instead. - A system of public water works is now
building by a private company., Water is to be taken from
driven wells adjoining the river bank, about half 2 mile above
where Mother Brock enters. The water of the river which
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_ flows past this point has been contaminated in the manner’

Tocnmnihal an e wr 3 santisng Mha.nnllis o auffatandle
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marked to be noticeable to the eye. It is asserted by the

water works officials that what reaches their wells will
be land water intercepted on its way to the river. All
the settled portion of the town is to be piped, and it is sup-
posed that the average daily consumption will soon reach
400,000 gallons. There are no public sewers in Hydo Park,
and sewage is disposed of in cesspools and privy vaults,
The Board of Health estimates that there are ahout 1,250
privies and an equal *number of cesspools in the town, and
that they are all cleaned about once ayear at an average cost
of $4 each. This makes a total annual expense of $10,000,
which at present rates for good municipal loans would bo the
interest on $300,000. Portions of the town are so densely
settled that the use of cesspools is especially unsatlshctory
The Board of Health says of this: — .

“In gome parts of the town, where t!le ground is low and wet,
it is quite difficuls, without great expense to private parties, to
keep the cesspools empfied. This trouble will continue undil
gewerage is introduced. Many parts of our town are thickly set-
tled. and to prevent the accumulation of nuisances as the town

.‘

becomes more populous is a question demanding consideration’

and action. Tt is to be hoped that water will soon be introduced,
and then the demand for a system of sewcrage will become more
urgent, because more water will be used. Many think if we only
obtain water we ean wait somo time- before it will be necessary to
have sewerage. It would be desirable and cheaper to have all the
work done together.”

It is known that a number of estates near thé river have
drains discharging directly into the stream. The number
of these and the amount of sewerage contributed by them
-- has not been exactly determived. . A number of manufactur-

ing establishments also contribute directly to the pollution .

of the river. The principal of these eslablishments are the
following : —

The cotton mill of D. B. & R anht on ‘VI(;ther Brouk;
employs’ from 275 to 300 hands; th(, privies discharge into
the stream,  No dycing is done, aud llttle if any mauufu,lul-
ing refuse gets into the stream.
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The Boston Blower Company, on Mother Brook ; employs
- at present 20 hands; has a privy discharging into the
stream, but apparently causes no other pollution.

The Brainard Milling Machine Company; when visited

employed 85 operatives, although, occasionally, it has double’

that number. The privy discharges into the stream, but no
other pellution was noticed, -

The American Tool and Machine Company, on Mother

Brook ; employs about 150 hands, of whom half use a privy

over a vaunlt, and the others closets discharging throngh an -

8-inch pipe into Mother Brook.

The woollen mills of Robert Bleakie & Co. ; employ about
275 operatives. All refuse from closets, wool scouring and
dyeing goes into a settling basin from which the effluent goes
into the stream. About 3,000 lbs. of wool are scoured
duily with about 40 lbs. of soda ash, and are dyed chiefly
with ground dyewoods. The wool shrinks in cleansing
from 50 to 60 per cent., so that the refuse amounts to over
1,500 lbs. daily. The settling basin through which the
waste water flows, as shown by the accompanying cut, Fig.
1, consists of a cemented structure 80 feet long by 10 feet

wide and 8 feet deep. A large amount of solid refuse is
,iutercepted by this, the heavier portions being retdined in the
bottom of the basin, and the greasy scum floating on top.
The efituent, however, is still very dirty. The proprietor
cleans out the basin at intervals, and uses its contents to
fertilize hiseland. He estimates its value for this purpose at
several hundred dollars per year. -

The Boston Gossamer Rubber Company, at Readville;

was employing 50 opemtlves when visited. The privy at
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this place is over a vault, which is cleaned out periodically
by the ¢ odorless” process. The water” which has been
fouled by washing crude rubber is turned upon uelvhbormo'
" gravelly soil, whore it soaks away.

The curled hair factory of Glover & Willcomb; employs
about 130 hands, who use privies over the stream. From
50,000 to 60,000 Ibs. of the hair handled by them yearly is
dyed. It is first washed and bleached with soap and soda,
and then dyed, chiefly with locrwood and copperas. The
refuse from these operations goes into the stream.

The wool scouring mill of John Scott, on Neponset River,
employs from 15 to 20 hands. The privy is over a vault on
the edge of the stream. Into this vault also goes the refuse
from scouring, and the hoavier portions settle ‘there, while
the rest overflows into the river. The vault is cleaned out
two or three times a year, and its solid’ coutents piled on
waste ground near by. Therc scems to be no reason why it
ghould not be as valuable as tho refuse collected at Bleakie's
mill before referred to, but in this case it is said that farmers
will not take the trouble to eart it away. When visited,
about 5,000 lhs. of wool per day were being scoured, the
refuse from which would amount to a ton or more. When
business i brisk the out-put is said to be larger.

On the Neponset near the above mill is the shoddy mill of
T. H. Gray, employing 15 bands, with privies emptying
into the stream. Not much pollution is caused by the manu-
fucturing processes, any waste fibro being piled in heaps on
the ground. There is no sale for this here, although at some
placés it is said that farmers will pay $8 per (.ord for it, to
use as manure.

On the Neponset River, near the eastern or lower bound-
ary of the town, is a paper mill of Tileston & Hollingaworth,
which firm also runs two other similar mills, one in Dorches-
ter and one in Milton. At this mill, called the Mattapan
Mills, 54 hands are employed, who use privies emptying
into the stream. White and colored rags are worked up

into about four and & balf téns per day of whité book and
* plate papers. In bleaching the stock there is used weekly
about 1,400 pounds of lime, 1,200 pounds chloride of lime
and 200 pounds of vitriol. The wasto water from the-
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bleaching tubs goes into the river. There are ten beating
ellﬂ‘mf\q and four washers., It is clu_l__med that serions dam-
age is oceasioned at this mill and those below by the filthy
condition of the water in the river. The pollution of the
river is said to have increased steadily during the past seven
years, which is attributed chiefly to domestic drainage from
Hyde Park and to the wool scouring at Bleakic’s and Scott’s
mills in that town. The ¢ flocks” or loose fibres of wool
waste sent down from these mills canse much trouble, and
the grease and soap suds muke the water greasy and slimy,
Sometimes the river water is too fiithy to use, and cleaner
water is pumped from a well which has been sunk on the
Milton side of the river. .The river water smells, and is
thought to-be unhealthful for those living near it. Messrs.
Tileston & Hollingsworth have had communications with the
Board of Health of Hyde Park in regard to this poliution,
and-have threatened to bring a lqwsmt against the town on
account of it.

As soon as the public water supply is introduced a sewer-
age system will probably be found to be a necessity. As
the river water below the town is not used for domestic pur-
poses, sewage could be put into it without violating the
Health Act. It would be sure, however, to cause nuisances
in the mill ponds below, especially at Mattapan and Milton
Lower Mills, and would probably lead to lawsuits and in-
junctions. To reach a satisfactory outlet at the sea would
require the building of a larger and more expensive sewer
“than Hyde Park could afford.

Secr. 71.  Milton. — Nearly the whole of this town, with
a total population of 3,500, drains into Neponset River,
whiich forms its noithern boundary. The population is more
evenly distributed here than in most other towns, and there
are fower thickly settled districts. Partly for this reason a
system of public water supply has not yet been considered
necessary. There has been some talk of taking onc from
Houghtou's Pond, or of buying a supply from Quincy.
Sewerage has hardly been thought of, and probably. will not
be considered until after the introduction of a water supply®
A short piece of strect drain has been built in Adams Street
and ‘along the railroad at the Lower Mills. It receives
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wuter-closet sewage .from the railroad station, and, emp-
tying into a ditch, causes some nuisance, which could- be
mitigated by extending the sewer to tidéwater in the river.

On the river. at Mattapan is the Fulter Paper Mill, belong-
ing to Tileston & Hollingsworth; 36 hunds are employed,
and the privy discharges into the stream. Colored papers
are mado to the amount of about 1} tons daily.  About 2,800
Ibs. of chemicals are used each weck for bleaching and soft-
ening, principally quicklime and chloride of lime, with a
little vitriol. After use, more or less ‘of thesc escape into
the stream. The dirty condition of the river water is com-
plained of at this mill,

At Milton Lower Mills are tho large chocolate mills of
Walter Baker & Co. Some of the bmldmus arc on the Mil-
ton side of the river and some on the Dorchesler gide. In
the winter about 200 hands are employed, but in summer
there are not nearly us many. Water-closets are provided,
which discharge into the stream. It could not be learned
that any other offonsive refuse was turned into the water at
these mills. The quality of the water in the river causes
much complaint. It-smells badly, and causes foaming in
the boilers. It is said that the pollution has mcreased
steadily during the past four or five years., Ien years ago
tho river water could be used for driuking, but not since
that time. It is said that a noticeable increasc in the pollu-
tion was caused -by the removal of Scott’s wool scouring mlll
from this place to Hyde Park.

Secr. 72, Dorchester. — Dorchester cnnstil'ut'es Ward 24

of Boston. It has & population of over 20,000. The
southerly third of this ward, with a growing population of
perhaps 5,000, drains into Neponset River. Most of this
territory is unsewered at present, but what sewers there arc
discharge into the river. There are two outlets at the vil-
lage of Neponset, also one at Milton Lower Mills and
another into Davenport Brook, a small stream tributary to
the Neponset.

A drain from the “Lwermdge Institute of Industry” |

rlear Mattapan, empties into a cesspool 10 fect in dmmeter,
which overflows by an open ditch fo the river.
On the river near Mattapan is the Eagle Paper Mlll
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operated by Tileston & Hollingsworth. There are from 70
to 80" hands, who use a privy discharging into the stream.
About five tons of paper are made daily, and about 3,100
Ibs. of chemicals'a week are used in the process, and a por-
tion of them finally goes into the stream. :

Below Mattapan on River Street is the starch factory of
H. N. Glover. Seventy barrels of flour weekly are converted
into starch. In this process the flour is ¢ goured,” then
¢ washed,” and a considerable amouat of waste ¢ sour water ”
escapes into the river. :

The population in this part of Dorchester will be sure to
inerease largely in the neur future, and will demand sewer-
age “facilities. The river, as far up as Milton Lower Mills,
iz a tidal stream, with areus of mud flats exposed at low
water, and it is evident that no large amount of crude sewage
could be put into it without causing scrious nuisances.:

_Smcr. 73.  Quincy. — About obe-fifth of this town, along = -

its northerly border, drains into Neponset River. With the
exception of the village of Atluntic, this district iz almost
uninhabited. About 40 houses in this village take water
from the company which furnishes a public supply to the
town. This supply comes from driven wells near Quincy
Adams Station, and i3 said to be pure. A portion of Atlan-
tic is so thickly settled that sewerage would be desirable, but
it is not contemplated.  An outlet into the river might cause
some nuisance,

Tue BLACESTONE BasIN,

Secr. 4. The basin as a whole. — The area drained
by the Blackstone and its tributaries in the State of Massa-
chusetts, not including Mill River, a tributary that unites
with it below the State line, is about 260 square miles. The
hasin includes the city of Worcester, and the whole or con-
siderablo portions of fourteen towns. The total population
living on this aren is about 100,000, Morc than two-thirds
of this number, or 68,500, are in Worcester, and the re-
mainder is chiefly concentrated in manufacturing villages in
the country towns. The increase in population for the last
twenty years has been 40 per cent.  The whole of this in-
crease has occurred at Worcester, and as a whole, the rest
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" of the territory has decreased in population. Noither the
-main river nor its tributaries aro used as sources of public
water supply. The only such supply or system of sewer-
age existing in the basin are those of Worcester. ‘In some
instances mill owners pump water to their own homes, and
at Uxbridge a water company supplies about seventy-five
families from springs on a hill west of the village, Witk
these exceptions, the only water supply is from wells near
houses. As is usual in such cases, some of the wells are
of doubtful purity. After usc in sinks, the water.is dis-
charged into cesspools built in the ordinary manner. Privies,
when remote from the river or streams, have vaults which
are cleancd out as often as necessary. There is no system-
atic cleaning of vaults, each houscholder caring for his own.
The sewage from mills and houses near the river is com-
monly, but not always, turned into it. The whole sewage
.of Worcester also flows into the river through Mill Brook.
The main river and its tributaries have considerable fall, and
afford opportunities for many water privileges, which are
used for manufacturing. Thero are nearly a hundred manu-
facturing establishments upon the different water courses,
nearly all of which turn more or less refuse into the streams
and thus poliute the water. The problem in this river
basin, therefore, presents but two features of interest,
~ namely, the pollution caused by the sewage of Worcester,
and that caused by the manufactories within the different
towns. ' :

Secr. 75. Worcester.— Worcester is wholly within the
Blackstone basin. The present population, by . the census
of -1885, is 68,383 ; and the growth of the city during the
last twenty years is shown by the following figures : —

In 1865, its population was 30,047 ; in 1870, 41,105 ; in
1875, 49,317 ; in 1880, 58,291 ; and in 1885, (8,383,

Should population increase proportionally during the next
twenty years, it will amount in 1905 to 155,000.

The city has a public water supply amounting te about
3,750,000 gallons per day, derived from two storage reser-
voirs. Onc of these; in Leicester, has an area of 140 acres
and a storagoe capacity of 682,000,000 gallons, and the other,
“in Holden, has an arca of 98} ncres and a storage capaeity of
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400,000,000 gallons. The watersheds about these basins
consist of thinly settled farming regions, with little or no
Hability.to pollution.

To dispose of the water after use, with its retuined filth,
the city has built an extensive system of sewerage. This
comprises at present about forty miles of sewers, serving a
population of about 45,000. Extensions of the system are
contemplated or in process of construction, which will serve
additional population, both present and prospective. All of
these sewers empty into'Mill Brook, a tributary of the Black-
stone, which it Jjoins within the limits of the city. Except
in seasons of freshet, this brook has naturally a ver y slight
flow, so that the sewago is not materially diluted until reach-
. ing the Blackstone. Mill Brook has been walled in and
arched over for much of its length, so that it has become
substantially 2 main sewer of the city. The use of the brook
for this purpose was by authority of a special legislative
enactment in 1867, i

Worcester is essentially a manufacturing city. The man-
ufacturing processes cuarried on there, which are very varied
in character, contribute largely to the sewage. There are
also a number of factories which are not reached hy the city
‘sewers, and probubly will not be for a long time. These
discharge their refuse into the streams on which they are
situated. The following is a list of the principal ones ; —

On Mill Brook, above Salisbury PPond, is a mill for manu-
facturing cotton yarn. It employs 15 operatives; privies
over the stream.

On Tatnuck Brook is Thayeu’s mtll manufacturing sat-
inets, It cinploys 30 operatives; privies over the stream.

Ashworth & Jones’s mill, on Kettle Brook, is not running
at present. - '

Darling satinet mill; 25 opemtives; privies over the

- stream.

Hunt’s satinet mills; 25 operatwes 5 privies over the
stream.

Jamesville satinet mills; 60 operatives; privies over the
stream. No scouring or dyeing at present, but facilitie