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WATER SUPPLY AND SEWERAGE
AND

Protection of Inland Waters.

The State Department of Health presents herewith a report of its
doings for the year ending Nov. 30, 1915, under the provisions of laws
relative to the oversight and care of inland waters, including advice
to cities, towns and others in regard to water supply, drainage, sewer-
age and questions relating thereto.

The Department received during the year 224 applications for ad-
vice with reference to water supply, sewerage, sewage disposal and
matters relating thereto. Of these applications, 54 were in relation
to public water supplies, 90 to wells and springs, 22 to sources of ice
supply, 35 to sewerage, drainage and sewage disposal, 4 to the pol-
lution of streams, and 19 to miscellaneous matters.

Public water supplies were introduced during the year in the towns
of Dartmouth, Groveland, Salisbury and Shrewsbury. The water sup-
ply of Groveland is obtained from the works of the city of Haverhill,
that of Dartmouth from the works of the city of New Bedford, and
the others are from independent sources. A new water district was
established during the year in the town of Easton to supply the vil-
lages of South Easton and Eastondale. The supply is obtained from
the works of the city of Brockton.

Of the 353 cities and towns in the State, 211, which contained by
the census of 1915 a population of 3,528,769, are provided with public
water supplies. The remaining towns, 142 in number, contained by
the census of 1915 a population of 164,541.

The following towns, having by the census of 1915 a population in
excess of 3,000, are not yet provided with public water supplies:

Tewksbury,
Warren,

5,265

4,268

Templeton,
Somerset,
Auburn,

4,081
3,377
3,281

Water Supplies.

,262Westport,
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2,829
2,767
2,672
2,666
2,558
2,521
2,499
2,387
2,330
2,228

2,213
2,179
2,062
2,058

2,036

r the

Water supplies are greatly needed in most of these towns, especially
in Somerset, Templeton and Warren, in which there are large villages
dependent wholly for water for domestic purposes on wells and springs.
The results of analyses of the waters of many of the wells in the
thickly populated areas in each of the above towns indicate that
practically all are very badly polluted and unsafe for domestic use.

There is also a considerable number of towns, having by the census
of 1915 a population between 2,000 and 3,000, in many of which water
supplies are very badly needed. These towns are the following;

Sutton
Seekonk
Bourne,
Hanover
Swansea
Wilbraham,
Dighton,
Acushnet, .
Wilmington,
Rehoboth, .

Charlton
Harwich,

Belchertown,
Georgetown,
Upton,
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derlmd by a very fine sand and lower down by ledge. The watersupply is usually obtained from wells averaging some 3 feet in diameterand _0 feet in depth, and, if dug to the average depth, they seldomfail, e\en in the driest years, since the level of the ground waterbeneath the "ullage does not vary very greatly in height from year to
year. The water obtained from these wells is derived from the rain-
fall, a portion of which sinks into the ground. As the down has no
sewerage system, a large portion of the water which is withdrawn from
the wells is returned to the ground in the form of sewage through the
cesspools and other receptacles, and much of it evidently again finds
its way to the wells.

There is no way of securing water which is safe for drinking from
the ground in the thickly settled portion of this town, and for the
protection of the public health a public water supply from some
suitable source should be introduced at the earliest practicable time.
With a proper public water supply, the present method of disposing
of the sewage would probably not be objectionable and could be con-
tinued for many years, unless the population becomes more dense
than is the case at the present time.

There have been numerous dases of typhoid fever in the village of
Somerset also, and similar occurrences have taken place in Harwich
and other villages where the density of population produces condi-
tions such as those described in the town of Rowley.

Among the towns in which a decided effort has recently been made
to secure a public water supply are Warren and Belchertown, places in
which such supplies are greatly needed. In each town a large majority
has voted repeatedly for the introduction of water, but a provision
of the law which requires a two-thirds vote has prevented the carry-
ing out of legislative acts granting the right to these towns to secure
a public water supply. Considering the necessity of a public water
supply in these and many other places, and the importance of a good
water supply in the protection of the public health in communities of
considerable size, it is unfortunate that a two-thirds vote is required
for the introduction of a water supply system. The custom was intro-
duced many years ago when the question of the success of a pub-
lic water supply was considered to be a matter of considerable doubt.
Experience has amply shown that a public water supply quickly be-
comes self-supporting in towns of such size as those under consider-
ation, and the continuation of the requirement of a two-thirds vote
for the introduction of such a supply seems now unnecessary and
objectionable.

A further hindrance to the introduction of public water supplies
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by towns and districts results from the change from the former
method of establishing a sinking fund for the payment of bonds
issued for such purposes to the practice of issuing serial bonds, the
effect of which is to require a much larger payment for interest and
the retirement of bonds in the earlier years after the introduction of
a water works system than was formerly the case. At the present
time, if a town issues bonds on a thirty-year basis at 4 per cent., the
interest and bond payment together amount in the first year to 7| per
cent., whereas the average amount needed for the payment of the
bonds and interest, if carried out on the sinking fund basis of a fixed
annual sum, would only be about 5f per cent. The serial bond
method of payment, however, appears to be the more desirable one.
at least in the case of the small towns, but the present law makes
it necessary that one-thirtieth of the bonded indebtedness shall be
paid off in each year from the time the construction of the works is
begun. This provision is undoubtedly a desirable one in the case of
many public works, but in the case of a public water supply a year
is usually required in which to complete the works, and another year,
and sometimes two years, usually elapses before the water has come
into general use. As soon as a general use is established, the town
or district finds itself in receipt of an income usually nearly or quite
sufficient to care for the maintenance of the works and pay a part,
if not all, of the interest and bond retirement requirements of the
legislative act under which the works were built. Linder these circum-
stances, there seems to be no good reason why a bond should be
paid off in the first or second year at least after the construction of
the works is begun. It merely means that the town has to borrow
considerably more money than would otherwise be needed for the
construction of its works, since provision must be made for the pay-
ment of a bond before the works are completed and of another one
or perhaps two, before they have come into general use. No public
interest would be injured, while on the other hand a considerable
advantage would accrue, if the first annual payment in the case of

works were deferred for as much
of the works was begun.

the original introduction of a water
as three years after the construction

KTCOBPOBATED DISTKICT the Supply of Watei
Massachusetts, it is usually im-the conditions existin in

i public water supply to extend
the town. The system is com-

practicable when a town introdu
the service to all the inhabitant; o

monly restricted, in the beginning at least, to the most thickly settled
portion of the town, usually the principal village. W hen a toivn con-
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tains two or more villages, as is often the case, it may not be practic-
able, on account of distance or difference in elevation, to extend the works
to the secondary center without considerable expense. It furthermore
often happens that a large percentage, if not a majority, of the inhab-
itants of the town live in scattered farmhouses in areas which would
not be supplied by works designed for the most thickly populated
section, and, in consequence, it is often impracticable for the in-
habitants of the thickly settled section to obtain a water suppk

through a vote of the town, however badly such a supply may be
needed in that section. In such cases some other method than town
ownership must be adopted if the water supply is to be obtained.
Two methods have been employed in luch cases; one, the introduction
of works through a water company; and the other, the creation of a
fire, 'water or water supply district, which constructs and owns the
works. The number of water companies supplying towns in Mas
sachusetts is not large; nevertheless there are 44 towns which are
supplied by water companies, largely, on account of the fact that the

wn desiring water were unableinhabitants of those portions of th
to secure the two-thirds vote re- ired for the introduction of the
works by the town. The numbc of fire, water and water supply
districts in the State which have c nstructed works for similar reasons
is 28

It has also happened in several ;e towms that, when a water
supply became necessary in other llages than the one originally sup-
plied, a second district has been created, and thus there are often two
water or fire districts in the same towm, each maintaining an entirely
distinct system of ■water wmrks supplying water from separate sources.
Such an arrangement is objectionable from the point of view of munic-
ipal economy and may be objectionable in other wavs. A notable
case of the objections to such an arrangement has been brought tc
the attention of the Department d

Under the provisions of chapter
ring the past year

39 of the Acts of the vear 1887,
was incorporated and authorizedthe North Easton Water Compan

wn of Easton, or any part thereofto supply the inhabitants of
-iring and other purposes, includinwith water for domestic, manufact

the extinguishment of fires. T the
the
bv

therein 11attown of Easton, or the mcorpor

North Easton Village District lae

purchase or otherwise, the Irar pre xte

company and operate the works thereafter under the powers of a fireu

district, and the works are now owned and operated by the North
Easton Village District. This district as established occupies a nearl
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rectangular area about If miles long in a northwesterly and south-
easterly direction and a little less than Ij miles wide, located near the
extreme northeastern corner of the town. It comprises an area of
about 2[ square miles, the total area of the town being 29.4 square
miles. The northwesterly limits, of the district are approximately
parallel to the northwesterly boundary of the town and only an
average distance of about .25 of a mile therefrom. The extreme
easterly limits of the district are .7 of a mile from the boundary of
the city of Brockton

In the year 1915 a second district was established within the town
of Easton known as the South Easton and Eastondale Fire and Water
District. This district comprises a section of the town about 5 miles
long and averaging a little over 1 mile in width lying along the
easterly border of the town adjacent to Brockton and West Bridge-
water. Its northerly limit is about 2\ miles south of the boundary
between Easton and Stoughton, and this limit extends from the
boundary of the North Easton Village District to the boundary line
of the city of Brockton. The North Easton Village District is sup-
plied with water from wells situated in the valley of a tributary of
the Coweeset River within the limits of the district. The South
Easton and Eastondale Fire and Water District is supplied from
;eparate works through an extension of the pipes of the city of
Brockton

The arrangement of the two districts herein described leaves in the
extreme northeasterly corner of the town of Easton an area about 2\
miles long in a northerly and southerly direction and from f to 1|
miles in width which does not form a part of either district and is
practically wholly cut off from the remaining portions of the town.
This district, known as Unionville, is inhabited by about ninety
families, and, in response to a petition of certain inhabitants thereof,
the State Department of Health during the past year investigated the
condition of the water supply in Unionville, as a result of which it
was found that many of the wells in use were badly polluted, and the
Department is informed also that many of them have failed during
the dry seasons that have occurred in recent years. The best prac-
ticable plan of supplying this village with water cannot be deter-
mined without an engineering investigation. It is probable that a

supply could best be obtained in connection with the works of the
North Easton Village District, but it is possible to supply water to
this locality from the works of the city of Brockton, and the village
might be supplied from the works of the South Easton and Easton-
dale Fire and Water District, though the cost of a supply from the
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latter district would very probably be considerably greater than if
water were obtained from the North Easton Village District, and the
system would be less economical in other ways. In view of the
circumstances, it is desirable that legislation be enacted which will
enable the village of Unionville to secure a much needed general
water supply.

Private Water Supplies,

The Revised Laws of Massachusetts provide that the State De-
partment of Health shall have the general oversight and care of in-
land waters and of all streams and ponds used by any city, town or
public institution, or by any water company or ice company as sources
of water supply, and of all streams and water courses tributary
thereto, and the Department is further empowered to cause examina-
tions of such waters to be made to ascertain their purity and fitness
for domestic use or their liability to impair the interests of the public
or of persons lawfully using them, or to imperil the public health.
It is finally provided that plans relating to the introduction of systems
of water supply shall be submitted to the Department for its advice
before the works are constructed. Xo provision whatever is made in
these laws for the examination of private water supplies and none
are examined, except in connection with investigations made by the
Department for specific purposes, relating usually to questions con-

nected with the investigation of causes of contagious disease. The
examination of private water supplies is, consequently, left to the
owner or occupant of the premises upon which the supply is situated.
The number of public water supplies in the State of Massachusetts
barely exceeds 200, while the number of private supplies probably
exceeds 30,000 and may be greatly in excess of that figure.

The extension of the work of the examination of water supplies to
all private sources, a question which is raised from time to time, is of
course impracticable, except at great cost, and on the whole is probably
unnecessary. There are certain classes of private supplies, however,
to which it seems desirable in the interest of the public health that
the oversight of the State should be extended. One of these is the
water supplies of summer hotels and boarding houses and places of
public resort, such as picnic groves, camp grounds, etc. The sanitary
conditions of such premises can be looked after efficiently by the local
boards of health, but such boards are not usually equipped with
means for the proper investigation of the water supplies of such places.
It not infrequently happens that the State Department of Health is
requested to make examinations of the water supplies of camps and
other resorts suspected of being the sources of communicable diseases.
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and a considerable number of such examinations has been made in
past years. It would be much better, however, if the water supplies
of such places were maintained under supervision at all times and the
danger of diseases arising from such places avoided.

Another class of private water supplies somewhat intimately con-
nected with the public health comprises the supplies used in the
washing of utensils on farms and at dairies from which the public
milk supply is derived. The expense of a proper examination of a
water supply is a considerable one and is often a more serious tax
than a farmer or dairy owner feels able to incur. Examinations of many
such sources have been made in the past at times of prevalence of
contagious disease, and it would no doubt be much better if provi-
sion for such examinations were made by law and sources found to be
dangerous improved or eliminated.

While the cost of such work would be considerable, it would not
only aid materially in the further reduction of typhoid fever and
similar contagious diseases, but would also no doubt be a material
advantage to the State, especially in the case of summer hotels and
boarding houses, since it would inform the public as to the safety or
danger of the water supply of such places. Such examinations would
no doubt aid materially also in securing better water for use in con-
nection with dairy farms and in removing in advance a common
source of suspicion in cases where contagious disease is found to exist.

A third class of private water supplies which may also have a

marked effect upon the public health is the spring waters which are
sold extensively for drinking in many of the cities and towns of the
State. These waters have been examined by this Department from
time to time in past years with the result that a number of objection-
able sources were eliminated. It is now many years since funds have
been available for making these examinations. Their importance
appears to justify a sufficient appropriation for the thorough examina-
tion of these sources and the elimination of those which may be
injurious to health.

The total rainfall throughout the greater part of Massachusetts
in the year 1915 has differed but little from the average of the past
forty years, having been on the whole slightly less than the normal,
as shown by some of the longer rainfall records available in the State.

While, however, the average rainfall has differed but little from the
normal, its distribution has been most exceptional. In the month of
January the total precipitation throughout the State, excepting in the

Rainfall and Stream Flow in 1915
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extreme northwesterly and northeasterly sections, was generally abouttwice as great as the monthly normal. In February the precipitation
was about the normal for that month throughout the State The
month oi March was absolutely without precipitation throughout the
State, with the exception of a small area in the mountains west of the
Connecticut River. The longest records of rainfall available fail to
show the occurrence in any previous year of a rainless month of
March at any station within the limits of Massachusetts. In the
months of April, May and June the rainfall was extremely deficient in
all parts of the State, though the amount of water in storage was
generally somewhat greater than at the same time in the very dry
year of 1911. On the early morning of July 1 occurred the most ex-
cessive fall of rain in a limited time that has been recorded anywhere
in Massachusetts for many years. The total precipitation at Boston
in the period from 1.30 to about 8.00 a.m. on that date amounted to
4.3 inches, the greater part of which fell in the period from 1.30 to
4.39 a.m. The precipitation continued excessive through July and
August throughout the greater portion of the State, except in the
southeast. In the months of September, October and November the
rainfall was again deficient, and in December it exceeded the average.

The effect of this distribution of the rainfall on the water supplies
of the State has naturally been very different from that which or-
dinarily obtains. The heavy precipitation in July and August raised
the level of the ponds and reservoirs and increased the storage of the
ground water supplies so that no case has come to the attention of
the Department in which a shortage of water was experienced at any
time during the year. The rainfall for the month of July was greater
than in any year since 1897, and the flow of streams in that month
probably greater than in any year
month of August were much the
streams excessive for that time of
storage at this date (Jan. 10, 1916) is

;ince 1889. The conditions in the
ame as in July and the flow of
year. The quantity of water in
greater than for many years, and,

with an average rainfall in the coming winter and spring, it is reasonable
to expect that all storage will be completely filled before the beginning
of summer in 1916.

Sanitary Protection of Public Water Supplies-

Under the authority of section 113, chapter 75 of the Revised Laws,
the Department has from time to time made rules and regulations for
the sanitary protection of sources of water supply. The water sup-
plies so protected are included in the following list;
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Abington and Rockland
Amherst.

Marlborough.
Maynard.

Andover.
Attleboro,
Braintree.

Montague.
Northampton.
North Andover.
Northborough.
Norwood.

Brockton and Whitman
Cambridge.

Peabody.
Pittsfield.
Plymouth

Chester.
Chicopee
Concord.

Randolph and Holbrook
Rockport.

Danvers and Middleton
Easthampton.
Fall River.
Falmouth.
Fitchburg.
Gardner.

Russell
Rutland,

Salem and Beverly.
Springfield.

Great Barrington (Housatonic).
Greenfield.

Springfield and Ludlow.
Stockbridge.
Taunton.
Wakefield.
Westfield,

Haverhill
Hingham and Hull
Holden.

West Springfield
Weymouth.

Holyoke,
Hudson.
■Leicester (Cherry Valley and Roch- Williamsburg

Winchester.
Worcester.

dale)

Lincoln and Concord.
Lynn.

Rules and regulations made under the law cited above are enforce-
able by local authorities and are so enforced in the various cities and
towns. The rules generally prohibit the cutting of ice on ponds used
directly as sources of public water supply, hut it has been the custom
of local authorities to grant permits for ice cutting in cases where
such use had been a practice before the water supply was introduced.
The examinations of ponds and reservoirs while ice cutting was in
progress have shown that the process results in the pollution of the
water and is likely to cause sickness among those who use the water
for drinking. It has been found impracticable to protect from pol-
lution the water of ponds and reservoirs upon which ice cutting is
carried on, even by the most careful inspection, and the practice
should be discontinued on all ponds and reservoirs from which water
is supplied directly for drinking.
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Supervision of Water Companies.
L nder the provisions of chapter 787 of the Acts of the year 1914,

entitled An Act to provide for the Supervision of Water Companies
by the Board of Gas and Electric Light Commissioners,” the duties
of the State Department of Health in relation to this subject ceased
on July 7, 1914, except as to questions pending when that act be-
came effective. Those matters were finally acted upon before the end
of the year 1914. In 1915 an act was passed, chapter 21 of the Gen-
eral Acts of the year 1915, under which the State Department of
Health may be required to furnish to the Board of Gas and Electric
Light Commissioners engineering services and advice for its assistance
and guidance in proceedings relating to the petition of any water
company for authorization to issue capital stock or bonds, and in all
matters connected with the determination by that Board of any ques-
tion relating thereto and before any authorization is given by the
Board of Gas and Electric Light Commissioners to issue capital stock
or bonds. Only a very little work, and that of an informal character,
has been required of the Department by the Gas and Electric Light
Commissioners during the past year, but as matters of importance
relating to those questions may come up at any time, it is recom-
mended that an appropriation be made available to the Department
for engineering expenses under that act. It is impracticable to esti-
mate the amount of money likely to be required for carrying out the
requirements of that act, but, under the circumstances, an appropri-
ation of $l,OOO would appear to be a reasonable sum to provide in
1916 for the use of this Department in cases where engineering advice
and assistance are requested by the Gas and Electric Light Com-
missioners.

Examination of Sewer Outlet

All main sewer outlets discharging into the sea or into tidal waters
have been examined during the year, and special attention has been
given to the distances to which sewage could be traced from such
outlets and its effect upon the waters into which it is discharged and
upon adjacent shores. At the outlet of the main drainage system of
the city of Boston at Moon Island, where the sewage is stored in
reservoirs and discharged in the first two hours of the outgoing tide,
the conditions now prevailing differ but little from those of former
years. The quantity of sewage discharged at this outlet in 1915
averaged about 100,000,000 gallons per day. In the course of the
passage of this sewage from the city to the Moon Island outlet, it
passes through settling tanks, or deposit sewers, so called, at the
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pumping station at Calf Pasture, thence through the tunnel and main
outfall sewer to the reservoirs, where it is stored before discharge.
In consequence of these conditions, the sewage becomes considerably
decomposed, and putrefactive processes set in before it reaches the
place of disposal. The sewage is discharged through an outlet located
at the surface of the water and covers a large area by the time the
reservoirs are emptied. The odor in the neighborhood of the outlet
and over much of the area in which the sewage is visible is offensive
for a considerable time after the discharge, though the sewage very
soon becomes thoroughly mingled with the harbor waters and its
presence ceases to be noticeable.

At the outlet of the north metropolitan sewerage district at Deer
Island the average quantity of sewage discharged during the year
1915 amounted to 60,000,000 gallons per day. The conditions about
this outlet have remained much the same as in former years. The
sewage is discharged continuously throughout the twenty-four hours
and is rarely noticeable upon the surface of the sea beyond a distance
of half a mile from the outlet. Greasy matters in the sewage, how-
ever, form a sleek, so called, upon the surface of the water, which is
traceable often for considerably greater distances, though having no
other noticeable effect upon the condition of the harbor waters. This
outlet is located at the level of low water close to Deer Island Light
and is objectionable to the keepers of the light. A new outlet is now
being constructed through which the sewage will be discharged a
short distance beyond its present location in about 50 feet of water
at low tide.

The sewage of the south metropolitan sewerage district is discharged
at two outlets about 1 mile north of Nut Island at the bottom of one
of the main channels of the harbor, where the water is approximately
30 feet in depth at low7 tide. The outlets are used alternately, except
at times when there is an excessive flow of sewage due to rain, when
both outlets are used. During the past year a third outlet has been
constructed at a point 1,400 feet north of Nut Island to' provide re-
lief at times of high flow in the main sewT er. The average daily
quantity of sewr age discharged at the Nut Island outlets during the
year 1915 was 51,000,000 gallons per day. The sewage discharged at
these outlets is greatly diluted before reaching the surface of the sea
and is noticeable over only a small area in the immediate neighbor-
hood of the points of discharge, though sleek is noticeable at times
at greater distances.

The outlet of the main sewerage system of the city of New Bed-
ford has been in use continuously during the past year, and the
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quantity of sewage discharged there has amounted probably to about
50 per cent, of the total quantity discharged from the city sewers.
The main intercepting sewer is being extended rapidly, and within a
short time nearly all of the dry-weather flow of sewage from the city
will be discharged through the new outlet. This outlet is located in
Buzzards Bay about two-thirds of a mile southeast of Clark’s Point,
where the water is 30 feet in depth at low tide. When examined
during the past year, the sewage ■was noticeable in the surrounding
sea water only for a maximum distance of about 200 feet, and evidence
of its presence could not be detected by chemical or bacterial analysis
beyond a limit of about one-fourth of a mile from the outlet. In
fact, notwithstanding the large quantity of sewage discharged here,
the outlet is very difficult to find.

No changes have been made in the system of sewage disposal at
Fall River during the past year. Plans for the improvement of the
Quequechan River, involving the construction of a main sewer to
discharge the sewage and storm water from the Quequechan valley
into Mt. Hope Bay, were approved by the Department in the latter
part of the year, but the construction of these works has not yet
been undertaken.

Early in the year plans for the collection and disposal of the sewage
of the town of Danvers, including an outlet into Salem Harbor, were
considered by the Department, and, in view of the advantage to
Danvers of a sea outlet for its sewage and the great desirability of a
change in the location of the present sewer outlet of the city of
Beverly, the Department recommended that the question of a com-
mon outlet be considered by these municipalities. No definite action
in the matter has yet been taken by the city and town concerned.

The sewer outlet at Salem discharges near the surface of the sea
at low tide, and, in consequence, the sewage spreads at times over a

wide area. While there is no evidence that it affects any of the
neighboring shores, the outlet could be greatly improved if extended
to deep water a short distance beyond its present location. The force
main through which the sewage is conveyed from the Salem pumping
station to this outlet was constructed for the use of the city of Salem
only but is now used for the disposal of the sewage of both Salem
and Peabody. While adequate for the purpose at present, a larger
main will be needed at no distant time, and when such a main is
constructed a new outlet in deep water should be provided.

The investigations relative to the disposal of the sewage of the city
of Lynn, and the removal of the great nuisance that now exists along
the shores of the harbor in the neighborhood of the present sewer
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outlet, have been carried on during the year under the direction of
the joint board consisting of the State Department of Health and the
municipal council of the city of Lynn. The results of these investi-
gations will be presented in a separate report.

At the other main sewer outlets discharging into the sea or tidal
waters there has been no change worthy of note during the past year.

Plans for a proposed temporary outlet into the sea for the sewage
of the town of Hull were approved by this Department in 1914, the
proposed outlet to be located in Hingham Bay on the westerly side
of the town. The town has prepared plans for disposing of the sewage
of the central portions of the town, including Nantasket Beach, by
constructing a sewer from the neighborhood of the highlands at the
southerly end of Nantasket Beach to an outlet into the sea off Aller-
ton; and the temporary outlet was designed to give relief to certain
areas in the town which are badly in need of sewerage until such
time as the main sewer leading to the permanent outlet has been
completed. The proper protection of the public health requires the
removal of the sewage from about the dwelling houses in these areas
at the earliest practicable time.

The sewage-disposal system of the city of Fitchburg, which was
completed late in 1914, has been operated regularly during the greater
part of the year. The operation of the works was interrupted for a
considerable time late in the year to make certain changes and re-
pairs. The treatment works consist of five preliminary settling tanks
with separate compartments for the digestion of sludge, 2.14 acres of
trickling filters 10 feet deep, containing crushed stone 1 to 3 inches in
size, and four secondary settling tanks for the sedimentation of the
effluent after it passes the filters. While the works were in operation
the analyses showed that they removed about 87 per cent, of the sus-
pended solids contained in the sewage and somewhat less than 70 per
cent, of the organic matter, as shown by the albuminoid ammonia.

The revolving screen and new trickling filter at Brockton have been
in constant operation during the year, and analyses show that on an

average 76 per cent, of the suspended solids and about 60 per cent,

of the organic matter have been removed from the sewage. The sand
filters at these works, which have an aggregate area of 30 acres, have
not been maintained at the standard of former years. The capacity
of these works is inadequate for the efficient purification of all of the
sewage now being delivered at the works.

New works for the disposal of sewage from the town of Franklin

Sewage-disposal Systems
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were completed during the year. The works consist of a main sewer
in the \ alley of Mine Brook which collects the sewage from all of the
thickly settled parts of the town, with the exception of a small dis-
trict in the extreme easterly part of the main village, and conveys it
to settling tanks and filter beds located in the valley of Mine Brook
a short distance west of the village of Unionville. The disposal works
consist of settling and dosing tanks for the sedimentation of the
sewage and eleven sand filter beds having an aggregate area of about
3.24 acres. The effluent of these filters is discharged into Mine Brook.

At Framingham considerable improvement has been made in the
operation of the filters by the removal of clogged sand from some of
the beds and by the construction of additional underdrains.

At Pittsfield additional filters have been constructed during the
year, increasing the area available for the disposal of the sewage by
about 50 per cent.

At Hopedale the filtration works have been improved and the area
enlarged by the construction of additional beds, making an aggregate
filtration area of about 3.79 acres.

The new filters at Attleboro have operated satisfactorily during
the year, and the same may be said of nearly all of the other prin-
cipal sewage-disposal works in the State. In some cases, however, as
at Southbridge, less care has been exercised than necessary to secure
the best results, and in two or three cases, especially at Gardner and
Natick, better methods of applying the sewage to the filters would
improve the effectiveness of the works.

The following is a list of the principal sewa'ge disposal works in
operation in the State

Amherst. Marion.
Andover. Marlborough.
Attleboro. Maynard.
Billerica. Medfield.
Brockton. Milford.
Clinton. Natick.
Concord. North Attleborough
Easthampton. Northbridge.
Fitchburg. North Brookfield.
Framingham. Norwood.
Franklin. Pittsfield.
Gardner. Southbridge.
Hopedale. Spencer.
Hudson. Stockbridge.
Leicester. Westborough.
Lenox. Worcester.
Longmeadovv.
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Insanitary Conditions due to lack of Sewerage.

About one-half of the cities and towns in the State which have
public water supplies are provided with systems of sewerage. While
the introduction of a public water supply always increases materially
the quantity of sewage requiring disposal in a city or town, it by no
means follows that the introduction of a sewerage system becomes
essential at once upon the introduction of a public water supply.
The need of sewerage in a populous area varies with the geological
conditions, and a number of towns of considerable size having public
water supplies have been able to maintain satisfactory sanitary con-
ditions without sewerage where the porosity of the soil and depth to
ground water are adequate for the proper disposal of the sewage in
vaults and cesspools. There are many towns, however, in which it is
nearly impracticable to maintain proper sanitary conditions in the
thickly settled portions at the present time owing to lack of sewer-
age, chief among these being the towns of Braintree, Bridgewater.
Danvers, Mansfield, Marblehead, Reading, Rockland, Saugus, Stough-
ton, Weymouth and Whitman. At best it is usually necessary to
clean out vaults and empty cesspools at more or less frequent intervals,
a process in itself inevitably involving a very considerable nuisance
Moreover, in the disposal of such waste great care is necessary to
prevent danger of the pollution of sources of water supply.

It often happens, however, that, owing to an impervious soil or the
saturation of the ground by the increasing quantity of sewage dis-
charged into cesspools in a growing community, the maintenance of
proper sanitary conditions in the thickly built-up section of a town
becomes practically impossible. In the spring and at times of heavy
rain at other seasons of the year, sewage overflows from the cesspools
to the nearest drain or water course, with the result that conditions
are created which are likely to be injurious to health. In the towns
mentioned above the conditions are very objectionable in the densely
populated areas, and it is impracticable to attempt to obtain relief
by the enforcement of health regulations unless an adequate means
of sewage disposal is first provided.

In practically all of these towms action has already been taken by
the town toward the introduction of a sewerage system by the prepa-
ration of plans and estimates of the probable cost of the necessary
works, but as yet no further action has been taken toward the intro-
duction of sewerage works. In some of these towns the method of
disposal of the sewage presents a serious problem and requires co-
operation with other municipalities or districts, as in the case of
Danvers, alreadv mentioned, and also in the case of Reading. In the
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latter case, by direction of the Legislature of 1914, plans for the dis-
posal of the sewage were made by this Department and the metro-
politan water and sewerage board, acting jointly, and were presented
in a report to the Legislature of 1915 (House Document No. 6). As
a result of this investigation, it was found that it would be very dif-
ficult and expensive for the town to dispose of its sewage within its
own limits and that the best method of disposal was the discharge of
the sewage into the north metropolitan sewerage system through an
extension of the Stoneham branch of that system.

Pollution of Rivers
The pollution of rivers in 1915 has on the whole been somewhat

less noticeable than in other recent years on account of the fact that
the flow of streams in the months of July and August was greater
than has occurred in those months in a period of a quarter of a
century. With a deficient rainfall in the months of September, Oc-
tober and November, the flow of streams fell to less than the average,
and the effect of the pollution of streams became in some cases more
marked than in previous years.

In many of the river valleys the factories have recently begun to
operate more fully than has been the case for a number of years, and if
present conditions should continue stream pollution is likely to be
more serious in the coming year than has hitherto been the case,
unless the rainfall and stream flow are much greater than usual.

The most seriously polluted rivers in Massachusetts at the present
time are the Blackstone, the Neponset, and the north branch of the
Nashua below Fitchburg and Leominster, and the condition of these
streams in the latter part of the summer and through the autumn was
very objectionable. The Hoosick, the Assabet, the French and the
Taunton rivers are also in places very badly polluted.

Assabet River.

The condition of the Assabet River shows no material change from
former years. In the upper portion of its course below Westborough
and Hudson this river was formerly very seriously polluted, but in
later years the condition of its upper waters has not been objection-
able. The examinations of the past year show a slight increase in
pollution above Maynard. At Maynard the river receives a very
large quantity of manufacturing wastes, including a considerable
quantity of sewage from the town, and, while partial works have al-
ready been installed for the treatment of the manufacturing wastes at
Maynard, the pollution of the river shows no material change in the



WATER SUPPLY AND SEWERAGE. [Jan20

past three years. The river is a very badly polluted one, and more
efficient treatment of the manufacturing wastes and sewage at May-
nard is necessary before the river can be maintained in a satisfactory
condition. Plans for a sewerage system are under consideration by
the town of Maynard, and experiments are now being made upon the
treatment of the manufacturing wastes discharged from the mills,
the efficient purification of which involves many difficulties and a
considerable expense.

Black stone River.
The pollution of the Blackstone River was carefully investigated

in 1913 by direction of the Legislature, and a description of the sources
of pollution of that stream was presented in the report of the State
Board of Health for 1913 (House Document, No. 2163, session of
1914).

During the past year a new sewer has been completed by the city
of Worcester which carries a much larger quantity of sewage to the
disposal works, thus relieving appreciably the pollution of the stream
above the disposal works as compared with the previous year. Farther
downstream at Millbury, Uxbridge and Blackstone the river shows
evidence of more serious pollution than in any former year since
examinations of the river were begun by this Department nearly
thirty years ago.

Charles River.

The Charles River, which has hitherto received comparatively little
contamination, has shown evidence of a greater degree of pollution in
the past year than has ever thus far been recorded. These conditions
are doubtless due, in part, to the overflow of sewage from inadequate
sewage-disposal works at the Medfield State Hospital, plans for the
enlargement of which are now under consideration. This river is used
to a very great extent as a source of public water supply, the water
being drawn from wells and filter galleries adjacent to the river,
especially at Dedham, Brookline, Newton and Waltham.

In view of the conditions, it is of the utmost importance that the
river be kept free from sewage pollution.

The recent installation of a sewerage system and purification works
at Franklin, which were designed of sufficient size to receive also
such manufacturing wastes as might reasonably be admitted thereto,
should assist materially in maintaining the purity of the Charles
River, provided the manufacturing wastes discharged from the fac-
tories in that town are also properly cared for. Further improvement
will no doubt be made in the condition of the river when the sewerage
system for the town of Wellesley, now under construction, has been
completed.
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Chicopee River
Ihe ( hicopee River in the lower part of its course has been less

polluted recently than in former years. Farther upstream, below
Spencer and below Palmer, the
dences of pollution during the j;
case. Among the tributaries of
through Monson, has shown a g
year than ever before, and the s

•e have been somewhat greater evi-
lst year than has formerly been the
the stream, ('hicopee Brook, flowing
eater degree of pollution in the past
ame is true of the Ware River for a

considerable distance above its junction with the Chicopee River. The
pollution of ( hicopee Brook is caused by sewage and manufacturing
waste from the town of Monson, and the conditions have now become
such that sewage-disposal works are necessary to prevent the gross
pollution of this stream. A sewage-disposal system has also become
necessary in the town of Ware to prevent the offensive pollution of
that stream in the lower portion of its course.

The condition of the other tributaries of the Chicopee River has
remained about the same as in former years.

Concord River
The Concord River is formed by the junction of the Assabet and

Sudbury rivers at Concord. The Assabet River, as already indicated,
is very seriously polluted, chiefly by manufacturing wastes and sewage
in the town of Maynard, and the pollution is noticeable down to the
point where this stream joins the Sudbury River. On the Sudbury
River the chief pollution is that which is caused by the discharge
of manufacturing wastes from the woolen mills at Saxonville. There
has been little change in the conditions affecting the pollution of the
Sudbury River as compared with former years, though somewhat
more organic matter has been present in its waters than was formerly
the case. •

The Concord River receives very little pollution throughout the
greater portion of its course. At North Billerica, about 4 miles above
its mouth, the river receives a small amount of pollution from the
mills at that place,, though its condition is not objectionable until it
enters the city of Lowell. Viithin the limits of Lowell the Concord
River is badly polluted by sewage and manufacturing wastes down to
the point where it joins the Merrimack River.
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Connecticut River.
The condition of the Connecticut River has been rather better

throughout its course in Massachusetts than has been the case for
several years, this condition being due no doubt to the fact that the
flow of the stream in the warmer portion of the year was much greater
in 1915 than for many years. The river in general is not seriously
polluted, but objectionable conditions are found in the vicinity of
certain sewer outlets in the various cities and towns along its bank,
chiefly in Holyoke and Springfield. In many cases nuisances about
sewer outlets along the river have been relieved by extending the
sewers to a point of discharge in the bed of the stream at a sufficient
distance from the river bank to prevent the sewage from returning
thereto until it has mingled thoroughly with the river water.

Of the smaller tributaries of the Connecticut River, the Mill River
at Northampton shows considerable improvement above the main
sewer outlet as compared with last year. The better condition of the

largely, however, to the excessive
season as compared with ordinary

stream this year is probably due
flow of water during the summer
conditions.

The Manhan River also show
former years, a condition doubtless

improvement as compared with
due to the same cause.

The main sewer of the town of Amherst, designed to convey the
sewage of the greater portion of that town to the Connecticut River,
has been under construction during the past year and is now nearly
completed. With the completion of this sewer it will be practicable
to relieve greatly the serious pollution of the Fort River, one of the
smaller tributaries of the Connecticut.

The French River has become one of the most, seriously polluted
rivers in the State. The pollution of its upper waters is caused chiefly
by manufacturing waste, and the amount of such pollution is great
enough to produce objectionable conditions in the river at several
points along its course above the town of Webster. At Webster the
river receives the manufacturing wastes from a large woolen mill and
from cotton mills and print works in addition to the sewage of the
town, and the condition of the stream below Webster during much of
the past summer has been very objectionable. The outlets from which
sewage and manufacturing wastes are discharged into the river at
Webster are located within about 1.5 miles of the boundary line of
the State of Connecticut, and the effect of the gross pollution of the

French River.
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stream at \V ebster is very marked at the point where the river passes
out of Massachusetts. The circumstances require that the sewage and
also the more objectionable of the manufacturing wastes discharged
into the river shall be purified if the stream is to be maintained in
proper sanitary condition.

Iloosicl: River
The condition of the Hoosick River below North Adams has been

better during the past year than in any recent summer season, an
improvement which is due no doubt to the great dilution caused by
the heavy rainfall of July and August. The north branch has shown
somewhat greater evidences of pollution than in previous years, though
its condition is not objectionable. The waters of the south branch
below Adams have been less polluted than usual, a condition which
is due undoubtedly to greater dilution.

Housatonic Hirer

An examination of the Housatonic River shows improvement in
the condition of the river in 1915 as compared with previous years.
More care has been taken recently to prevent the entrance of sewage
into the stream at Pittsfield, and during the past year practically all
of the sewage has been pumped to the disposal works. These works
have been enlarged about 50 per cent, during the past year, an im-
provement which will aid materially in preventing the discharge of
unpurified or partially purified sewage into the river, but with this
enlargement the works are no more than sufficient to care for the
present quantity of sewage. The condition of the river at points
below Pittsfield has shown improvement as compared with former
years, a condition which is doubtless due, in part at least, to the
great dilution caused by the heavy rainfall during the summer.

Merrimack River

The condition of the Merrimack River from the point where it
enters the State down to the city of Lowell has been about the same
as in former years. Between Lowell and Lawrence its condition has
been somewhat better than in former years, an improvement doubt-
less due to greater dilution. It is probable that more wool-scouring
waste was discharged into the river at Lawrence than for several
years, and below Lawrence the river has contained more organic
matter than ever before, but farther down, near the mouth of the
river, its condition has been about the same as in previous years.
The following recommendation contained in the report of this Depart-
ment in 1913 has not yet been carried out:
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... It appears to the Board advisable that a limit be placed upon the
time in which these objectionable wastes shall be allowed to discharge into the
stream, and that a limit of time should also be specified within which the
work of improving satisfactorily the condition of the sewer outlets in the cities
and towns along the river shall be completed.

The main intercepting sewer designed to intercept the dry-weather
flow from the sewers of the city of Fitchburg, which formerly dis-
charged into the stream at numerous points along its course through
the city, has now been completed nearly to its extreme westerly
limits, and during 1915 most of the dry-weather flow of sewage has
been conveyed to the disposal works, situated near the extreme
southeasterly boundary of the city. The sewage has been treated
in the settling tanks and trickling filters at the disposal works during
much of the year, though the operation of the works was discon-
tinued for a time in order to make necessary repairs. The condition
of the north branch of the Nashua River below the city, but above
the disposal works, has been less objectionable than in former years.
Below the disposal works the river has shown improvement, thougli
its condition when the disposal works were not in operation was worse
than in any former year. A similar condition was found to exist
throughout the greater portion of the length of the river to the point
where it joins the south branch at Lancaster.

The town of Leominster began during the past year the necessary
preliminary investigations for the construction of a system of sewage
disposal, and plans for disposal works are in preparation.

Neponset River
The Neponset River has shown no material change during the past

year as compared with the previous year, though its condition in the
past three years has been somewhat better than formerly. A general
description of the conditions along this stream and references to the
works constructed for the prevention of its pollution will be contained
in a report relative to the improvement of the Neponset River to be
presented to the Legislature by this Department.

Taunton River.
The Salisbury Plain River, a tributary of the Taunton River, con-

tinues to show improvement below the city of Brockton as compared
with previous years. The Town River, another tributary of the
Taunton, has shown, on the other hand, a marked increase in pol-

Nashua Rive
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lution below Bridgewater, and the condition of this stream is rapidly
becoming objectionable, a condition which is due, in part, to the
effluent discharged from the Brockton filter beds, to which reference
has already been made. The Coweeset River, one of the tributaries
of the Town River which receives effluent from the Brockton filter
beds, has been very seriously polluted during the past year. The
Nemasket River, another tributary of the Taunton, is polluted badly
by the sewage of Middleborough, and the Three Mile River, a tribu-
tary of the Taunton which enters the main river below the city of
Taunton, is badly polluted, chiefly by wool scouring and other manu-
facturing wastes in the town of Norton and the city of Taunton. The
Taunton River itself below the point where it receives the sewage of
the city of Taunton has shown a decided increase in pollution during
the past summer as compared with any previous year. The limit of
time within which the city of Taunton was to have constructed works
for the purification of its sewage has expired, but the works have not
yet been constructed.

Other Rivers

Of the remaining principal river basins in the State, the most im-
portant are the Millers, the Deerfield and the Westfield. The Millers
River is polluted by sewage at Winchendon, Athol, Orange and Millers
Falls, and this pollution has been greater, judging by the chemical
analyses of the water, than in any previous year. The sewage ef-
fluent from Gardner, which has not been well purified, has also had an

unfavorable effect upon the stream during the past year. In general,
the appearance of the river and its tributaries is not objectionable,
except in the immediate neighborhood of sewer outlets.

The Deerfield River is practically an unpolluted stream throughout
the greater part of its course. Just above its mouth, however, it is
polluted considerably by the sewage of the town of Greenfield which is
discharged into the stream after passing through settling tanks. While
the conditions below this sewer outlet have not been seriously objec-
tionable during the past year, there is no doubt that, in order to
maintain the river in proper sanitary condition, further treatment of
the sewage of Greenfield will be required at no distant time.

The Westfield River, like the Deerfield, receives comparatively little
pollution throughout the greater part of its course. Its chief pollution
is that caused by the sewage of the town of Westfield which is dis-
charged into the stream without treatment at points below the town.
The conditions produced by the disposal of sewage at this point have
not been objectionable during the past year.

The Quinebaug River above Southbridge receives very little pollu-
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tion. At Southbridge considerable quantities of manufacturing wastes
are discharged into the river, and the stream is also polluted con-
siderably by sewage and a poorly
disposal works of the town. With
capable of treating all of the sew
further serious pollution of the riv(
been seriously objectionable during

-purified effluent from the sewage-
proper care, the disposal works are
age effectively and preventing the
r. Its condition has not, however,
the past year.

North River in Salem and Peabody

The condition of the North River in Salem and Peabody has shown
no very material improvement during the past year. The sewerage
system of Salem and Peabody has not yet been completed by the con-
struction of a pump well of suitable design to avoid the necessity of
backing up the sewage in the main sewer in order to operate the
pumps. Considerable work has been done by manufacturers in the
town of Peabody in the installation of tanks for the removal of solid
matter from their wastes, which aids in the creation of deposits in the
main trunk sewer. It is unlikely, however, that a very material im-
provement in the condition of the North River can be effected until a
suitable pump well has been' provided and the backing up of the
sewage in the trunk sewer prevented. More care must also be taken
in maintaining the settling tanks at the various factories.

Improvement of the Neponset River.
The work of improving the channel of the Neponset River, under

chapter 655 of the Acts of 1911 and acts in addition thereto, was corn-
pleted early in the year, so far a
suits of investigations upon the
together with a description of the
in a separate report.

provided for in those acts. The re-
further improvement of this river,
work already done, will be presented

df Wet Land;

4,547.55 of the appropriations aggre-
nents of agriculture and health were
s;e of wet lands, under the provisions

The unexpended balance of
gating $25,000, which the depart
directed to expend in the draina
of chapter 759 of the Acts of 1913 and chapter 596 of the Acts of 1914,
was early in January, 1915, transferred to the State Forester, to be
used for the employment of the unemployed.

The subject of the improvement of wet lands is a very important
one and will doubtless be taken up again at no distant time. In the
meantime it is advisable that definite information be collected relative
to the extent and character of the larger areas of swamp lands in the

Drainac
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btate, and that such preliminary studies be made of the areas most
suitable and available for drainage as will show with reasonable ac-
curacy the probable cost of the drainage of such areas and their prob-
able value after improvement. A great amount of such work is now
being carried on in several State especially in the west and south,
where agricultural lands are at lea t no more valuable after improve-
ment than many of the accessibl areas of swamp and marshlands in
Massachusetts. Such an investigation would involve no great expense
and its results would be of great value in ascertaining the advantages
and probable cost of improving such areas.

The Lawrence Experiment Station
The Lawrence Experiment Station, which was established with the

approval of the Legislature in 1887, continues to be an invaluable aid
in making the necessary investigations and furnishing reliable informa-
tion to the Department as a guide in advising cities, towns and others
as to problems relating to water supply and seiverage and the treat-
ment of manufacturing wastes. In the twenty-nine years that have
passed since the establishment of this station was authorized as an
aid to the Department in carrying out the work of protecting inland
waters, an enormous growth has taken place in the population of the

aufacturing industries. The totalState and in the number of its n
ago, when the laws providing forpopulation of the State thirty year

the protection of inland waters were enacted, was, by the State census
of 1885, 1,942,141. The total population by the census of 1915 is

,751,169, or nearly 903,693,310, an increase in these thirty
per cent. As a result of this grea ase in population and the great

has been accompanied, there hasgrowth of manufacturing by which
quantity of sewage and manu-been an enormous increase in the
lisposal into the rivers of thefactoring wastes requiring ultimat

State and into the harbors and ba long its coast. Notwithstanding
are the efficient purification of thethe effort that 1

i the rapidly growing citisewage and other foul wr as
t there has been a general increaand villages in the Commonw

rts of the State, as alreadin the pollution of the rivers in
el rt. To check this increadescribed in previous portion

ire a much larger expenditure by cities, townin pc

,nd manufacturers in the future in the installation and proper main
tenance of works for the treatment of sewage and manufacturin
wastes than has been the case in the past

Hitherto the rivers in most cases have been capable of receiving
and properly diluting all of the sewage and manufacturing waste re
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quiring disposal from cities, towns and industrial works. The capacity
of the rivers for receiving and properly caring for such wastes is now
rapidly being reached, and in order to avoid the creating of conditions
seriously injurious to the public health and comfort, more care must
be taken in the exclusion from the rivers of sewage and of wastes con-
taining such quantities of foul matters as will be likely to create ob-
jectionable conditions. For the purpose of protecting the sanitary
condition of the rivers, purification works must be provided quite
generally for both sewage and manufacturing wastes in most of the
Important river valleys of the State, and it is essential that the design
of works for their treatment shall be based upon a thorough knowledge
of their characteristics and of the principles required for their suc-
cessful purification. It is essential, in order that the great amount of
money that will be required for the construction of works for the pro-
tection of the rivers of the State in the future shall be wisely expended,
that definite information as to the best methods of treatment of such
wastes shall be supplied to the cities, towns and persons having charge
of the installation of such works. Such information is only obtainable
by careful scientific experiments conducted by trained observers ex-
perienced in such work.

The State of Massachusetts is with one exception the most densely
populated of all the States in the Union, and with the rapid growth
that is taking place in population and manufacturing, water supply
problems are also rapidly becoming far more difficult and complicated
than in earlier years. In the solution of these problems also the work
of the Lawrence Experiment Station is invaluable, not only in its
determination of the principles essential for the proper treatment of
waters rendered objectionable in various ways, but also in meeting
the various problems constantly arising in the various water works
systems, both for protecting the water from pollution and in develop-
ing to the fullest extent the usefulness and efficiency of water supplies
for all the various purposes for which they are used in modern com-
munities.

Information supplied by the director of the Experiment Station and
of the water and sewage laboratories shows that during 1915 some 60
filters and other devices for the study of methods of purification of
sewage, water and trades wastes have been operated at the Lawrence
Experiment Station, these studies having special reference to the
problems presented to the Department in their applications for advice
by cities, towns and others having or intending to introduce systems
of water supply, drainage or sewerage, or works for the treatment of man-
ufacturing wastes. Much work has also been done there in the ex-
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animation of shellfish to aid local authorities in preventing the saleof clams and other mollusks from polluted waters, in the work ofstudying the effect of various service pipes used for the delivery of thewater ol public water supplies, in the study of sources of epidemics,
m the methods of sterilizing water, in the study of the operation of
sewage filters ol various kinds, and in the purification and disposal of
waste liquors from paper mills, tanneries, woolen mills, leatherboard
factories, bleacheries, etc. A summary of the amount of analyticalwork carried on at the Lawrence Experiment Station and in the lab-
oratories at the State House, in connection with the work of pro-tecting the purity of inland waters and advising cities, towns and
others as to water, sewerage and other problems, as reported by the
director of the division of water and sewage laboratories, is presented
elsewhere.

In conclusion, attention is called to the need of additional funds for
carrying out the laws relative to the protection of inland waters if
the increase in the pollution of streams lately noticeable is to be
checked and their excessive pollution prevented. For the effective
protection of the waters of the
established in increasing numbers
give such aid as it can with expe
ufacturers in the construction, ma
works for the protection of water
objectionable wastes, it will be
provided for the work. The req

State, purification works must be
and if the State is to continue to

wns and man-
ntenance and effective operation of
and the disposal of sewage and other
ssential that additional funds be

he Department for
advice and assistance in matters relating to water, sewerage and the
disposal of wastes have increased rapidly in the last few years, and,
with the renewed industrial activity recently noticeable, these demands
cannot longer be met effectively within the limits of the amount now




