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To the Honorable Senate and House of Representatives of the Common-
wealth of Massachusetts in General Court assembled.

Acting under the provisions of section 2 of chapter 445 of
the Acts of the year 1904, and chapter 129 of the Acts of
the year 1905, the State Board of Health has examined the
Mystic River and Alewife Brook and their drainage areas,
and presents herewith a report of its investigations, together
with its recommendations for purifying these waters, and
preventing further injury to the public health by reason of
unsanitary conditions existing in the valleys of these
streams.

Pollution of Mystic River and its Tributaries, and

Methods by which Pollution can be prevented.

The main stream of the Mystic River from its mouth to
Lower Mystic Lake receives little direct pollution compared
with the volume of water passing through it, and the con-
dition of its water is not such at the present time as to
make it objectionable to those living near the banks of the
stream in this portion of its course, excepting at places
where polluting matters are discharged, or where a collec-
tion of offensive matter upon shores or flats exposed at low
tide causes a local nuisance.

Near the mouth of the river the city of Chelsea on its
northerly side discharges all of the sewage from a large andO O O

populous area at a point near the bank of the stream at high
water, and the sewage spreading over flats exposed at
low tide causes a serious local nuisance. This sewer was
formerly connected with the north metropolitan sewerage
system, but the connection was shut off several years ago,

Commomumltl) of iHassacljuoctis.
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owing, it is said, to the neglect of the Chelsea authorities to
maintain the sewer in proper condition. The pollution of
the river from this sewer could be largely prevented by
reopening the connection with the metropolitan system,
allowing only a portion of the mingled sewage and storm
water at times of rain or when snow is melting rapidly to
discharge at this outlet.

There are a few other sewer outlets in Charlestown,
Somerville and Everett through which mingled sewage and

1 into the river at times of
eriously objectionable under

storm water are now discharge
rain, but these outlets are not
present conditions.

the northerly bank a small
;1 by wastes from the New
and the Cochrane Chemical

Farther up the stream on
amount of pollution is cause
England Gas and Coke Works
Works ; but these wastes are mostly mineral matter, and do
not have a marked effect upon the stream.

The first principal tributary of the Mystic River above
ts mouth is the Malden River, which is very badly polluted

quantities of manufacturing
am in Malden and Everett.

at the present time by large qu
waste discharged into the strean
In the lower portion of its course
a wide area of marsh land, and th
immediate neighborhood. The \

mouth is not offensive, though sho
marked evidence of the effect of
Farther up stream the pollution
and just below Malden the river
and odor. Above the central poi
tion of the stream grows better,

se this stream flows through
there are no dwellings in its
water of the stream at its

howing by chemical analysis
if the pollution it receives,
m becomes more noticeable,
;r is offensive in appearance
lortion of Malden the condi-
3r, and, though showing by

nsiderable pollution, it ischemical analysis evidence of
not offensive.

The pollution of the Malden River can be prevented by
discharging the sewage and manufacturing wastes which are
now allowed to flow into the stream into the north metro-
politan sewerage system. Most of these wastes can be
admitted directly to the sewers, though in some cases it may
be necessary to pass them through properly designed settling
tanks for the removal of matters which the ordinary current
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of the sewer cannot carry along, or which might be objec
tionabie in the sewers from other causes.

Upon the admission of Wakefield to the metropolitan
sewerage system, several years ago, a new metropolitan
branch sewer was constructed from the Wakefield boundary
down to a connection with the old or former branch sewer
in Malden. Below this point, while the sewer is still of
ample size to remove, ordinarily, all of the sewage which it
receives, and can easily receive also the wastes from the
factories which now pollute the Malden River, observations
show that at times of very wet weather in the spring the
sewer becomes overcharged; and, while no considerable
quantity of sewage has thus far been allowed to flow into
local water courses at such times, it is evident that further
relief will soon have to be provided for the main sewer in
this valley, or a considerable quantity of sewage will have
to be discharged into the streams at times of high flow.
The Board is informed that the question of the relief of this
sewer is alreadj' being considered by the Metropolitan Water
and Sewerage Board.

Above the mouth of the Malden River the Mystic River
is bordered by extensive salt marshes, and the most serious
local pollution of the stream at the present time is that which
is caused by the Hinckley Rendering "Works, situated about
half a mile above Wellington bridge. Waste matters from
these works have formed a deposit upon the bottom of the
river, which is offensive when exposed at low tide. Com-
plaint was made by residents in the neighborhood of these
works in 1905 of objectionable odors therefrom, and, as a
part of a remedy for these odors, the Board advised that the
wastes from these works be discharged into the sewers. It
is understood that provision is now being made for connect-
ing the works with the sewer.

Between the Hinckley Rendering Works and the outlet of
Lower Mystic Lake, omitting for the present the considera-
tion of the condition of Alewife Brook, the river receives no
considerable pollution from any source.

Mill Brook, a tributary of Lower Mystic Lake, is pol-
luted at several points by sewage from dwelling houses, and
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near its mouth by wastes from a gas works. The sewage
pollution could readily be prevented by connecting the
houses with the sewers, and abolishing the outhouses now in
existence. The gas wastes should be kept out of the stream.

The shores of the lower and upper Mystic lakes are
parsely inhabited, and there is no local pollution of these

waters
The Aberjona River above Upper Mystic Lake flows

through the thickly settled portions of Winchester, but it
does not appear to receive any notable pollution in this
portion of its course. Above Winchester the stream is
badly polluted by sewage and manufacturing wastes, chiefly
from factories located near its banks. The most serious of
these pollutions is that caused by the wastes from the glue
factory of the Baeder & Adamson Company, which already
discharges a part of its wastes into the sewers. A consider-
able portion of them, however, is still allowed to overflow
into the stream, seriously polluting it, especially at times
when the water is low. This pollution could be prevented
b}r discharging all of the wastes into the sewer after passing
them through settling tanks, or using such other means as
may be necessary to prevent the admission of matters to the
sewers which would be objectionabl

Considerable foul waste also enters the stream from a
tannery below the glue factory, and from one or two other
sources. Sewers are available for the disposal of these
wastes, and the pollution of the stream can be prevented
by discharging them into the sewers after passing then
through settling tanks, or providing such other treatment
as may be necessary

The most seriously polluted stream in the water-shed of
the Mystic River above Upper Mystic Lake is Horn Ron
Brook and its tributaries in Woburn. The pollution of this
stream is caused chiefly bv wastes from tanneries, all but
one of which already discharge a portion of their waste
into the sewers. Certain of these liquids, however, are stil
excluded from the sewers, on account of the solid matters
which they contain ; and the streams in many places run
beneath factories or through factory yards, and receive in



[May,POLLUTION OF MYSTIC RIVER.

these ways a considerable quantity of foul wastes from
leaky floors and in other ways; and near the boundary line
between Woburn and Winchester the stream, known here
as Russell Brook, is very foul in the summer season.

One of the tanneries in Woburn is situated beyond the
limits of the sewered district, but a sewer could readily be
extended to receive the foul wastes from these works. If
this should be done, and if further means should be provided
to insure the discharge of tannery wastes from the various
tanneries into the sewers by providing tight floors in the
buildings, the further nuisance in the streams in this neigh-
borhood could be prevented.

The nuisance caused by the pollution of Russell Brook in
Winchester by tanneries in Woburn has been one of long
standing; and, as the matter now stands, unless the city of
Woburn chooses to take such action as will prevent the
pollution of the stream, the town of Winchester appears to
have no protection from this nuisance.

An examination of the capacity of the main branch of the
metropolitan sewerage system in Winchester shows that this
sewer also is now overtaxed at times of maximum flow in the
spring, and that sewage sometimes rises in the man-holes to
a depth of several feet. It is not probable that any sewage
has overflowed from the sewer in this neighborhood as yet;
but it is not capable of carrying at times of maximum flow a
much greater quantity of sewage than it now receives, and,
unless measures are taken either to reduce the quantity ol
water entering the sewer or to provide a sewer of larger
capacity, sewage will be likely to overflow and cause the
pollution of local waters. Such overflows would, in the
beginning at least, take place only in extremely wet weather,
when the sewage would have a less noticeable effect upon the
streams than at other times ; but relief should be provided as
soon as practicable.

Alewife Brook is one of the most seriously polluted
streams in the Mystic River water-shed. While the water-
shed of the stream is quite densely populated, especially on
the easterly side, there are still numerous farms in the valley
which are very highly cultivated, and great quantities of
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manures and fertilizers of various kinds are used upon these
lands. In consequence, most of the streams tributary to
Alewife Brook give evidence of a high degree of pollution,
either by the presence of organic matter, or, more commonly
in the upper part of the water-shed, of mineral matter in the
form of nitrates, derived probably in part from manures and
fertilizers used on the farms and market gardens in this
region, and in some part also from leachings from cess-
pools, etc., filtering through the ground to the ponds and
streams.

The main streams in the upper part of this water-shed
Wellington Brook and Winn’s Brook are not polluted in
such a degree as to make them objectionable to those living
in their neighborhood ; and the water of Little River, which
receives the flow of these brooks, including Spy and Little
ponds, is also inoffensive at the present time, though con-
taining large quantities of mineral matter and considerable
numbers of microscopic organisms.

The main stream of Alewife Brook is badly polluted by
the discharge of foul wastes from a tannery, which enter the
stream through Tannery Brook in the neighborhood of Mas-
sachusetts Avenue below the main portion of the marshes on
that stream. The quantities of liquid wastes from this tan-
nery vary greatly from time to time, but have been found
to amount at times to nearly 100,000 gallons per day, while
the quanthy of putrescible organic matter contained in these
wastes amounts to from five to ten times the quantity of

rch matter found in ordinary sew
A glue factory near the upper end of the Alewife Brook

water-shed discharges foul wastes into marshes bordering
the stream, badly polluting several pools in the neighbor-
hood of Concord Avenue. The stream also receives consid-
erable pollution from manure piles and in other ways.

The chief pollution of Alewife Brook is that which is
aused by the overflow of sewage from the combined sys-

tems of sewers in the city of Cambridge at times of rain or
when snow is melting rapidly. The water-shed of Alewife
Brook is very thoroughly provided with sewer ir

connected with the Alewife Brook branch of the metropoli
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tan sewerage system. Most of these sewers are constructed
upon the separate plan, with the intention of excluding rain
water; but in three districts in Cambridge the sewers are
built upon the combined plan, and take rain water as well
as sewage. These sewers were in existence at the time the
metropolitan sewer was constructed, and as in the case of
other similar sewers, the metropolitan system was not de-
igned to take all of their flow; but provision was made for
■eceiving into the Alewife Brook branch all of the sewage

flowing in these sewers in dry weather and a portion of the
mingled sewage and storm water at times of rain, allowing
the remainder above the capacity of the metropolitan sewer
at such times to overflow into Alewife Brook.

Calculations show that the quantity of sewage discharged
into Alewife Brook in this wa}r is large enough to cause the
gross pollution of the stream in dry weather;- and the
observations during the past year show that the stream is
grossly polluted at such times, and very offensive to those
living in its neighborhood, especially in the region above
Massachusetts Avenue, where the water available for the
dilution of the sewage is only that which flows naturally
from the Alewife Brook water-shed. The effect of the
pollution diminishes below Massachusetts Avenue, chiefly
on account of the dilution by tide water which runs up the
stream to this neighborhood.

Whatever provision may ultimately be made for the
drainage and improvement of the marshes along Alewife
Brook and elsewhere in the Mystic River water-shed, there
is no doubt, in the opinion of the Board, that the best plan
of preventing the further pollution of Alewife Brook by
sewage from the combined sewers which now discharge into
that stream is to separate the sewage from the storm water
in these combined areas ; since the rain water and ground
drainage, if unpolluted by sewage, could be discharged into
local waters without objection, and all of the sewage proper
could then be removed from the district in the metropolitan
sewers at all times.

It is evident, from an examination of the sewers tributary
the Alewife Brook branch of the north metropolitan
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worage system and the records of the quantity of scv
flowing at different times, that some of them are already
overcharged at times of wet weather, owing to the entrance
if excessive quantities of water at such times, particularly
in the spring. This is especially true of the branches from
Belmont and Arlington, and, while some relief has been pro-
vided by rebuilding some of the sewers in the former town,

further relief will soon be necessary. In the case of the
Aldington sewer also an enlargement is likelyr to be required
when sewers are built in the town of Lexington, ivhioh has
recently been admitted to the district, and the sewage fi
which must find its way into the metropolitan through
the Arlington sewer, unless a new sewer shall be constructed.

Under the conditions prevailing in this valley, it is likely
that the pollution of the streams by sewage from other
sewers than the combined systems in Cambridge will result
unless some relief shall be provided. Whether this can

letropolitan sewers, or pre-best be done by enlarging the i

venting the entrance of unnecessary quantities of water from
the tributary systems, is a matter for further and immediate
investigation

Malaria m the Valley of Mystic River and Alewipe

Brook and the Measuri
Further Spread.

EVENT ITSNECESSARY

past year show that malariaOur investigations during tl
prevails to a most alarming extent in the region about the
Alewife Brook marshes, and is spreading rapidly. Numerous
;ases ivere found also along Mystic River, especially along

its southerly side, from the mouth of Alewife Brook down
to the neighborhood of Malden River. Few cases ivere found
in other portions of the valley, though there have been
many cases in past years in the neighborhood of Horn Pond
in Woburn.

The fact is now well established that malaria is carried
from person to person by mosquitoes of the genus Anopheles

the past year of the pondsCareful investigations dm
tic Riverstreams and other watt

show that Anopheles mosquit iiied in gr
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in pools, ditches and sluggish streams in the Alewife Brook
marshes. The numerous abandoned clay pits in the region
of the Alewife Brook marshes were found, with one or two
exceptions, to be free from these organisms; but they were
breeding in certain abandoned clay pits in Medford and in
other places along the southerly side of MysticRiver between
Alewife Brook and the mouth of Malden River. They were
not found, however, in Mystic River or in the pools or chan-
nels of the salt marshes bordering that stream, though mos-
quitoes of the genus Culex breed in enormous numbers in
the marshes above Wellington bridge, and, while not known
to be carriers of disease, are a serious nuisance. Anopheles
mosquitoes breed in small numbers in the region of Mill
Brook in Arlington and in other parts of the Mystic River
water-shed, notably in Wedge Pond in Winchester, in cer-
tain shallow pools along Cambridge Street in that town and
in a shallow portion of Horn Pond in Woburn; bu very
few cases of malaria were found outside of the immediate
neighborhood of Alewife Brook and of Mystic River be-

Men Rivetween Alewife Brook and M
ge of the cause of malaria and
seminated, the best practicable
is to exterminate the Anopheles
the disease. This can be done

With our present kuowlei
the means by which it is dis
plan of preventing its spread
mosquitoes, the carriers o;

best by abolishing the breeding places of the organisms, or
so changing the condition of the pools, streams, ditches, etc.,
in which breeding now takes place as to make them unfavor-
able in the future for this purpose. The breeding of mos-
quitoes in some of the pools and ditches in the Alewife
Brook marshes could doubtless be prevented either by poi-
soning the water so as to kill the larvae, or by covering it
with oil so as to prevent the young insects from obtaining
access to the air, thus causing their destruction. It would
evidently be possible also to drain some of the pools so that
water would not ordinarily remain standing in them in the
summer season, and some ol the smaller pools could be tilled
with earth or other material at no great expense. These
methods can no doubt be employed to advantage in treat-
ing many of the ponds and pools in the valley of Mystic
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River in which Anopheles mosquitoes were found to be
breeding during the past year; but the only practicable
plan, in the opinion of the Board, by which the breeding
of Anopheles mosquitoes in the Alewife Brook marshes and
the further spread of malaria can be prevented is by draining
these marshes thoroughly, so that water will not stand upon
them during the period when Anopheles mosquitoes are
liable to breed, from early April to the last of November.

Portions of the Alewife Brook marshes are below the
level of ordinary high tide in Boston harbor, and all of these
marshes and considerable areas of highly cultivated land
about them are below the level to which spring tides in
Boston harbor frequently rise. Under these conditions any
drainage system for these marshes, to be effective and sati
factory, must include a provision for keeping the water of
high tides from'flooding the marshes, else valuable farming
lands are likely to be injured, and other damage result.

It is also essential at the same time that reservoirs of
adequate capacity be provided to store the water accumulat
ing above the tide gates during the period of high tide at a
sufficiently low level to prevent it from flooding the marshes,
and that channels and sluices of adequate capacity be pro
vided to draw off at low tide the water which has accumu-
lated in the period of high tide. These channels must be
so constructed as to be unfavorable as breeding places for
mosquitoes, and the water must be kept in a proper sanitary
condifiot

The Board considers such a drainage system essential for
the prevention of the further spread of malaria and the
great amount of sickness now being caused by that diseas'
in the region about Alewife Brook.

tion 2 of chapter 445 of the Acts of 1904, under which
these investigations have been made, provides that, in pre-
paring a plan for purifying Mystic River, Alewife Brook
and adjacent water courses, ponds and drainage areas, the
Board shall confer with the commission appointed under
chapter 327 of the Acts of the year 1903, entitled, “ An
A.ct to authorize the cities of Cambridge and Somerville and
the towns of Arlington and Belmont to improve the cond
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tion of Alewife Brook, Little
and shall have due regard for
Park Commissioners for park

River and Wellington Brook,”
the plans of the Metropolitan
developments in this region,
commission appointed under
that at the time this act was

Upon consulting with the
the act of 1903, it appeared
passed it was the understanding that the cost of the work
of improving the condition of Alewife Brook, Little River,
etc., would amount to about $lO,OOO ; but no definite plans
appear to have been made of the work to be done with this
amount of money, except that in general it was proposed to
provide tide gates near the mouth of Alewife Brook.

The plans of the Metropolitan Park Commission for pari
ievelopments in this region, as at present proposed, provide

for a dam in Mystic River at Cradock bridge, designed to
maintain the water above the dam at approximately grade 7
and allow for the building of parkways now contemplated
on both sides of the stream between Cradock bridge and
Lower Mystic Lake, at a level approximately 3 feet lower
than would be necessary if no dam were constructed. For
the sub-grading of these parkways material is being
taken from Mystic River, between Lower Mystic Lake and
Cradock Bridge.

If the proposed dam be built at Cradock bridge, with an
ample channel excavated from the dam up to the mouth of
Alewife Brook, it will render unnecessary a dam at the
mouth of Alewife Brook, and will be not only “consistent
with the improvement and purification of Mystic River and
Alewife Brook,” but will be a very important step taken
toward such improvement; still, there will remain much to
be done upon the brook and its branches to prevent the
growth there of the mosquito which causes the spread of
malaria

If, as was formerly contemplated by the commission a}
pointed by chapter 327 of the Acts of 1903, a dam and tide

ates had been constructed at the mouth of Alewife Brook
the investigations of this Board show that, in order to make
such tide gates effective in keeping the low lands of this
drainage area from being flooded bjr rains which come dur-
ing the breeding season of the Anopheles mosquito, it would
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have been necessary to enlarge the channel of Mystic River
from the mouth of the brook to Cradock bridge to about the
extent proposed by the Metropolitan Park Commission ;

hence, the work proposed by this commission relieves the
Alewife Brook drainage area from the expense of building
a dam at the outlet of the brook, and of enlarging the
channel of the Mystic River down stream from the mouth of
the brook.

The dam at Cradock bridge and the enlargement of the
channel of Mystic River up to Mystic Lake serves the
additional purpose of putting this section of the river in
good sanitary condition.

To remove the existing unsanitary conditions of Alewife
Brook and its branches, the sewage now polluting it must
be kept out; besides the local sewage, including that from
the glue factory and the tannery, which must be excluded,
there are three districts in Cambridge, including an area of
nearly 1 square mile, where the sewers convey sewage and
storm water which rapidly fills the metropolitan sewer, and
the surplus overflows into Alewife Brook, grossly polluting
this stream throughout the year. This Board sees no
effectual way of preventing this but by separating the
sewage from the storm water in these districts, discharging
the sewage into the metropolitan sewer, closing the outfalls,
and conducting the storm water into the natural water
courses. The other outfalls along this brook should be
permanently closed.

Sewage being excluded from Alewife Brook and it
branches, and the water in Mystic River being held or
dinarily near grade 7, provision should be made for holding
the water of the brook throughout its length, with its
branches up to and including Little Pond and Spy Pond at
about the same grade during dry weather. This will require
deepening ofall of these channels, and at such times this water
will stand between 2 and 3 feet below the surface of the
large area of swamp land thus drained.

When the tide rises above grade 7 at Cradock bridge the
gates there will close, and during the next four or five
hours the water coming down through the Mystic River and
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through the several feeders of Alewife Brook during the dry
weather will spread out over the Lower Mystic Lake and
Spy Pond and Little Pond and the channels above the dam
to a depth ofbetween 1 and 2 inches, and this will be drawn
down again in the five or six hours when the tide is -below
grade 7.

After a heavy summer rain that would discharge into this
storage basin in twenty-four hours the equivalent of one-half
an inch of rain over the whole drainage area, the storage
basin would be raised above the normal height about 1 foot
in the hours when the tide gates are closed ; and, unless the
channels leading from Spy Pond and Little Pond are large
enough to convey away this storage and as much more water
constantly coming into the storage area, and draw it down
to near grade 7 in the hours when the tide gates are open,
the water will, during the second high tide, rise higher in
these channels and storage areas, and during the third high
tide still higher, and overflow the low marsh area and leave
pools for breeding mosquitoes

To prevent this, the channels of Alewife Brook and its
branches up to Little and Spy ponds must be enlarged.
They should be large enough to allow any amount of water
that is likely to come during the breeding season of the
Anopheles mosquitoes to flow out from the storage basins
during the hours of low tide without overflowing the banks.
Beyond this it will be best to make them somewhat larger,
to limit the height to which water may rise over the low
areas during greater freshets when the ground is frozen.

Such a channel would be about 2.35 miles in length, with
its bottom at about grade 1 at the lower end and grade 2 at
the upper end, and a width at the bottom near the lower end
of about 27 feet and near the upper end about 23 feet, with
flat side slopes. For about half of its length it will be
necessary to build this channel with paved slopes, in order
to keep it in proper condition and prevent the breeding of
mosquitoes therein. The total amount of excavation for
this channel would be about 125,000 cubic yards, in addition
to which it would be necessary to enlarge the water-way at
the street crossings.

Ihe route selected for such a channel differs in some places
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from the route of the present brook, in order to straighten
it and to put it in firm material, where its form may be main-
tained, and avoid deep deposits of muck. It may be desir-
able to still further modify the route when park roads or
other improvements in this marsh area may be planned.

While the work of constructing these channels and other
work of improvement of these marsh areas is in progress, it
will be important to have the co-operation of the Metro-
politan Park Commissioners, in control of the dam at
Cradock bridge, where the water of the Mystic River may
be drawn and held for the dry time at a level some feet below
the proposed permanent grade of 7.

In addition to the main channel, it will be necessary to
construct many branch channels and grade the surface of the
marsh area, so that rain-water pools will not form upon it.
The branch channels must also be made so that pools will not
be formed in them at any time in the summer. To accom-
plish this, the Board would recommend the cutting of chan-
nels about 18 inches wide to a depth of grade 6.5 near the
main channels, with the bottom grade rising very slowly,
perhaps 1 foot in 1,000 or 2,000 feet, filling the lower 6
inches with coarse gravel, without sand; then laying upon
this gravel a drain pipe of size depending upon the area to
be drained, but small, to carry only soakage from the
ground; this pipe to be laid with open joints, and the
trench around and above it to be filled with gravel without
sand up to a height about
face of the marsh, but risin:
channel like the drain pipe ;

be then graded from the top
prevent pools forming, and
towards these gravel depres
to the main channel. After

foot below the general sur-
r slowly, going from the main
and the surface of the marsh to
of this gravel, rising slowly to
allow all surface water to drain
dons and be conveyed by them
the surface water has run away

the drain pipes below will drain the gravel and the land on
either side of it.

Wellington Brook will enter the main channel at Perch
Pond. Above Perch Pond it should be deepened suffi-
ciently to drain the low land bordering it, as well as the
other low area is drained.

The bed of Alewife Brook above the junction withLittle
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River should be excavated 30 inches wide and 8 inches be-
low the following grades, and tilled with gravel without sand
to grade 6 at the lower end and grade 7 at the upper end;
and upon this a 12-inch drain pipe should be laid with open
joints up to the entrance from Glacialis, up stream from
which, to near Concord Avenue, an 8-iuch pipe should be
laid, such pipes having occasional small branches on either
side. The gravel filling should then be continued to as
great a width up to grade 8 at the lower end and to grade 9
at the upper end, the adjoining land, being graded, rising
slowly from the gravel to the surface.

A similar pipe and gravel drain should extend up the east-
erly side of the Old Lexington and Arlington Railroad.

Farther east the clay pits are generally surrounded by
higher land, and their waters can bo lowered where desired
by rain-water drains from their territory. The low area
around Pout Pond can be drained b}? a pipe laid similar to
that along upper Alewife Brook, and extended from Pout
Pond under the Fitchburg and the Central Massachusetts
railroads to the main channel, the portion under the rail-
roads being of cast-iron pipe, with tight joints.

The portion .ofLittle River abandoned by making the new
main channel should be treated in the same way as the upper
end of Alewife Brook.

The total cost of deepening the main channel of Alewife
Brook from Mystic River up to Little Pond and making it
large enough to provide adequate drainage for the marshes,

main tributary drains herein
nidges, culverts, etc., exclusive
to be $95,000.

together with the cost of
mentioned, and of enlarging
of land damage, is estimatec

and its tributaries lies for theThe channel of the brook
most part through lands having at present very little value,
so that the land damage is not likely to add materially to
the cost.

Anopheles mosquitoes were found to be breeding in clay
pits in the low land easterly from Tufts College, and in a
pool in the stone quarry southeasterly therefrom. Malaria
was found to be common in the houses near these breeding
places. The land around these pools is above high tide,
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and it can be filled or drained without keeping out the tide.
Malaria was found in a few other localities in the valley of
the Mystic River below Cradock bridge ; but the objection-
able features can probably be removed without great expense.
A few Anopheles mosquitoes were found to be breeding in
one of the mill ponds on Mill Brook in Arlington, in Wedge
Pond in Winchester, and in certain pools along Cambridge
Street in that town and in Horn Pond in Woburn. The
breeding of mosquitoes in the mill pond on Mill Brook can
be prevented by deepening the edges of the pond and keep-
ing it free from growths of filamentous Algae and water
weeds ; and the development of these organisms in the pools
along Cambridge Street in Winchester can be prevented by
similar treatment. It will be more difficult to prevent the
breeding of Anopheles mosquitoes in Wedge Pond and Horn
Pond, in the shallow portions of which a few Anopheles mos-
quitoes developed during the past year, protected by growths
of filamentous Algae and aquatic plants. By keeping the
shores and shallow places in those ponds free from excessive
growths of this sort, the breeding of Anopheles mosquitoes
can be prevented.

The great area of salt marsh land subject to flooding by
the tide between Cradock bridge and Wellington brido-e
having an area of about 374 acres, was not found to con-

eles mosquitoes. They prefer
i area of marsh land and per-

tain breeding places for Anopl
fresh-water pools. This larg
haps a bordering area as lar£
could be made more valuable
shut out from it by a dam abc
water held at about grade 7

;e at a little higher elevation
and beautiful if the tide were
ve Wellington bridge, and the

, as proposed above Cradock
bridge. There would be a further advantage to a dam above
Wellington bridge affecting the Alewife Brook marsh area, in
that the storage basin would be larger, and enable the over-
flow in very extreme winter and spring freshets to be kept
down about 6 inches lower than with a dam at Cradock
bridge. Such an overflow, which may reach to the height
of 11.5 over the upper end of Alewife Brook marshes once
in a generation, would occur at a season when it would not
produce malaria.
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While the Board recognizes great advantages to the com-
munity in reclaiming this large area so near to the metrop-
olis, it does not find that this is necessary to protect the
public health. The immediate disadvantage of building a
dam immediately above Wellington bridge is the extra cost,
which would probably amount to $175,000 more than the
dam at Cradock bridge. Were the Wellington bridge to be
rebuilt in the future, a dam could probably be built there
that would serve as a bridge
that of a permanent bridge.

without much greater cost than
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