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report  u p o n  p r e v e n t io n  o f  t h e  p o l l u 
t io n  OF MYSTIC LAKES.

To the General Court.
The Department of Public Health submits herewith a report upon 

a plan and estimate of cost of constructing a sewer or sewers for the 
disposal of sewage and manufacturing waste now discharged into 
Mystic Lakes in the towns of Arlington and Winchester and the city 
of Medford. ■

Under the provisions of chapter 34 of the Resolves of the year 1918, 
the Department was directed to ascertain the cost of a sewer or sewers 
adequate for the disposal of the sewage and manufacturing waste now 
discharged into the Mystic Lakes in the towns of Arlington and Win
chester and the city of Medford.

Resolved, That the state department of health be directed to ascertain the cost 
of constructing a sewer or sewers adequate for the disposal of the sewage and 
manufacturing waste now discharged into the Mystic lakes in the towns of 
Arlington and Winchester and the city of Medford. The department shall 
report to the next general court, not later than the first Wednesday in January, 
with a map showing the situation of the proposed sewer or sewers, and may 
expend a sum not exceeding five hundred dollars in carrying out the purpose of 
this resolve.

Owing to conditions brought about by the war, the time for sub
mitting this report -was postponed to .Jan. 14, 1920, by chapter 14 of 
the Resolves of the year 1919, as follows: —

Resolved, That the time within which the state department of health shall 
leport to the general court upon the cost of a sewerage system to prevent the 
pollution of the Mystic lakes in the towns of Arlington and Winchester and the 
city of Medford, as required by chapter thirty-four of the resolves of nineteen 
hundred and eighteen, is hereby extended to the second Wednesday in January 
of the year nineteen hundred and twenty.

Ihe question of the protection of the Mystic Lakes was the subject 
of a report by a Joint Board, consisting of the Metropolitan Park 
Commission and the Commissioner of Health, made under the pro
visions of chapter 45 of the Resolves of the year 1917, which was



presented to the Legislature in January, 1918. This report (House 
Document No. 10, 1918) describes the conditions then existing within 
the watershed of the Mystic Lakes and recommends that effective 
provision be made for the disposal of the wastes from the factories at 
the upper end of the valley of the Aberjona River and that measures 
be taken for the improvement of the streams in the thickly populated 
portions of the cities and towns comprised in that watershed.

The drainage area of the Mystic Lakes above the outlet of the 
Lower Mystic Lake is about 34 square miles. The drainage area 
includes practically all of the thickly settled portions of Woburn, 
Winchester, Stoneham and Arlington, considerable portions of Lexing
ton and Medford, with small portions of other towns. All of the 
municipalities mentioned above are included in the north metropolitan 
sewerage district, and sewerage systems designed to remove sewage 
and objectionable manufacturing waste have been extended throughout 
the more thickly settled portions of these municipalities, except in the 
city of Woburn.

In the easterly part of the city of Woburn there is a large area con
taining several factories and a considerable population in wdiich sewers 
have not yet been constructed. This area is the upper part of the 
watershed of the Aberjona River lying above the point where the 
river is joined by Strongwater, or Stoneham Brook, a brook which 
enters the river from the east in the southeasterly corner of the city 
of Woburn. This watershed lies mainly in the city of Woburn, though 
small areas are drained by this river in Wilmington, Stoneham and 
Reading. These small areas are very sparsely populated, except in a 
portion of Reading adjacent to the main village, the sewerage of which 
has been provided for in connection with plans for the Reading system. 
In the portion of the Aberjona watershed lying in Woburn there are 
several manufacturing establishments, some of which discharge much 
polluting matter into the streams, and this pollution has made the 
condition of the river objectionable at times throughout its course 
to the Mystic Lakes. The area under consideration, though somewhat 
thinly settled at the present time, contains an aggregate population 
of about 3,400, of which about 3,000 are included within the limits of 
the city of Woburn.

D i s p o s a l  o f  S e w a g e  i n  t h e  U p p e r  P a s t  o f  t h e  A b e r j o n a  W a t e r 
s h e d .

Attempts have been made by all of the manufacturers to treat their 
sewage and manufacturing waste, and some of them have spent con
siderable sums of money for this purpose. The disposal of these



wastes by independent works is difficult and expensive, and the main
tenance of a number of such works in this valley is objectionable.

The surveys and investigations made under the direction of the 
resolve show that there is no very serious difficulty in providing a 
sewer for the disposal of the sewage and manufacturing waste in this 
portion of the Aberjona River watershed. A main sewer of the north 
metropolitan sewerage district now extends up the valley of the 
Aberjona River as far as its junction with Strongwater Brook, where 
the sewer leaves the Aberjona River valley, and, deflecting to the east, 
follows the watershed of Strongwater Brook to Stoneham with an 
extension now under construction designed to receive the sewage of 
Reading. A sewer can be extended from the metropolitan sewer in 
the neighborhood of the junction of the Aberjona River and Strong
water Brook up the valley of the Aberjona River as far as the indus
trial works located in the northerly part of Woburn, and the sewage 
and manufacturing waste from this part of the Aberjona valley can be 
discharged into the north metropolitan sewerage system by gravity.

C a p a c it y  o f  t h e  P r o p o s e d  S e w e r .

As the principal object of the proposed sewer is to restore and main
tain proper sanitary conditions in the watershed of the Aberjona River 
and to prevent the pollution of the streams in that watershed, it is 
essential that the sewer shall provide not only for the removal of 
sewage but also for the removal of all of the manufacturing wastes 
which are likely to cause injury to the river or any of its tributaries. 
These wastes are at the present time chiefly the chemicals from the 
large chemical works near the extreme upper end of the watershed 
and the waste from tanneries located at several points. An investi
gation has.been made of the quantity and character of the waste 
discharged from the various works, including the chemical works, 
in order to determine the portions of these wastes which can reason
ably be allowed to discharge into the river and the approximate 
amount which may require disposal into the sewers. The total amount 
of waste from the chemical works, so far as has been determined dur
ing the past year, is approximately 450,000 gallons per day. Of this 
amount by far the greater part is water which is used for cooling pur
poses and is ordinarily unpolluted, but which is occasionally affected 
by acid when a leak or break occurs in some of the apparatus.

It is difficult to determine from the limited observations that it has 
been practicable thus far to make whether the amount of acid which 
might enter the stream in case these cooling wastes should be dis
charged therein would be sufficient to cause objectionable conditions



in the river. So far as can be judged from present information, it 
does not seem likely that these breaks need occur frequently or that 
the quantity of water which may be impregnated with acid in this 
way need be very large at any time. If this is the case, it is not 
probable that the discharge of this cooling water into the river would 
cause objectionable conditions, and assuming that these wastes would 
be but little affected by acid it would probably be best to discharge 
them into the stream and avoid the necessity of adding this consider
able quantity of water to the flow in the sewers. Nevertheless, it has 
seemed to the Department desirable to provide sufficient capacity in 
the sewerage system to allow for the disposal of all of the objectiona
ble wastes from this factory into the sewers in case that method of 
disposal should be found necessary or desirable.

Another chemical works situated a short distance farther north does 
not appear at the present time to be discharging any objectionable 
manufacturing wastes into the river, and it appears necessary to pro
vide in this case only for the disposal of the ordinary sewage.

A tannery located in the extreme northerly part of Woburn near the 
Woburn branch of the Boston and Maine Railroad was found to be 
discharging a quantity of tannery waste amounting to about 60,000 
gallons per day during the past year. An extension is under consider
ation, however, which may increase materially the quantity of waste 
requiring disposal, and there will also be a considerable quantity of 
sew7age to be disposed of, as from the other factories in the valley.

Farther down the valley there are three other tanneries, employing 
an aggregate of about 240 operatives, in all of which, as in the case 
of the tannery at the upper end of the watershed, allowance must be 
made for increases in the capacity of the works. The aggregate quan
tity of manufacturing wastes from the tanneries at present located in 
the valley, when the extensions now nearing completion are in opera
tion, will amount to somewhat more than 300,000 gallons per day.

In'addition to the manufacturing waste to be disposed of from this 
valley there will be a quantity of sewage amounting probably to some
300,000 gallons per day in the near future which must be taken into 
account in designing the sewers. Furthermore, the valley appears to 
be a favorable one for the location of industrial works, and it is not 
unlikely that other factories will be established here in the not distant 
future, especially if suitable means should be provided for the proper 
disposal of sewage and manufacturing waste.

After considering all of the facts relative to the quantity of sewage 
and manufacturing waste requiring disposal in this valley and making 
allowance for future growth and other circumstances affecting the flow



in the sewers, provision has been made in designing the sewer to 
remove a maximum of about 5,000,000 gallons per day at the point 
where it joins the metropolitan sewer near Strongwater Brook, the 
quantity diminishing to about half that amount in the neighborhood 
of the American Agricultural Chemical Company’s works at the upper 
end of the line.

D e s c r ip t io n  o f  t h e  P r o p o s e d  S e w e r .

The proposed sewer will begin at the present metropolitan sewer 
near the junction of Stoneham, or Strongwater, Brook and the Aber- 
jona River, where the main metropolitan sewer to Stoneham and Read
ing leaves the Aberjona valley and deflects to the east, following the 
lesser water course. The junction point is about 500 feet south of the 
Stoneham branch of the Boston and Maine Railroad on the easterly 
side of the river. From this point the sewer will extend northerly to 
Montvale Avenue, thence northwesterly across the river and along 
its westerly bank, crossing Washington Street and Salem Street and 
extending north of the latter street to the easterly side of the Boston 
and Maine Railroad at a point about 700 feet north of Salem Street. 
From this point the most convenient and most practicable line appears 
to lie along the easterly side of the railroad nearly to the junction of 
New Boston Street with Merrimack Street, at which point the sewer 
will pass under the railroad to the westerly side and thence follow New 
Boston Street to the neighborhood of the railroad crossing near the 
works of the American Agricultural Chemical Company near the ex
treme northerly limits of the city of Woburn.

The sewer from its beginning at the metropolitan sewer up to Salem 
Street is designed to be of concrete construction 22 by 25 inches in 
diameter, with a slope of 1 in COO and a carrying capacity of about 
5,000,000 gallons per day. North of Salem Street the region is more 
sparsely populated, and the size of the sewer is reduced to 20 inches 
in diameter, while on account of the flatness of the country and certain 
brooks which must be crossed in this section the slope is reduced to 
1 in 1,000. At a point about 3,200 feet above Salem Street, after 
crossing certain low tributaries of the Aberjona River and where the 
land begins to rise more rapidly, in order to avoid unnecessary exca
vation, the bottom of the sewer is raised 4| feet in a drop manhole. 
I'rom this manhole the sewer continues of the same size and grade to 
a point about 3,500 feet above Mishawum Road, where the land 
begins to rise still more rapidly, and from here to its upper end the 
size of the sewer is reduced to 18 inches in diameter, while the slope 
is increased to 1 in 333.



There are two brooks draining considerable areas of swampy land 
in Woburn which cross the railroad about 1,850 and 2,900 feet respec
tively north of Salem Street, which could probably be passed over the 
sewer at the present time, but as it is likely that when this territory 
becomes more thickly settled there will be a demand for the drainage 
of the large areas of swampy land in this neighborhood, provision has 
been made in the design of the sewer'for an inverted siphon sufficiently, 
low to allow for the proper drainage of these lands in case of necessity. 
It appears to be practicable to unite the two streams without serious 
difficulty, and allowance has been made in the estimate of cost both for 
this connection and for a new and deeper culvert under the railroad.

E s t im a t e  o f  C o s t .

The estimated cost of this sewer is based on current prices so far as 
they can be ascertained. It will be an expensive sewer to build at 
any time, owing to the peculiar difficulties of the location, including 
the amount of water which is likely to be encountered for practically 
the entire distance. There will be difficulty also in building this sewer 
in the neighborhood of the chemical works in such a way as to avoid 
danger of its disintegration by the action of acid.

It will be essential, before admitting these chemical wastes to the 
sewers, to see that they are properly neutralized, since the acids might 
have a disintegrating effect upon the material used in the construction 
of the sewer, and it is not advisable for this reason to use either iron 
or concrete for that purpose. Furthermore, the ground water in this 
region is also affected by acid, and, while the acidity is not very great, 
it is probable that even a slight acidity would have serious action on 
structures of concrete or iron. Perhaps the safest material to use 
for a sewer in this region would be an iron pipe properly lined and 
coated with lead, but the cost of treating so large a pipe would add 
materially to the cost of. the work. It is probable that the glazed 
Akron pipe can be used with safety if it is handled with care so that 
the glazing shall not be scratched or chipped, and this material seems 
to be the most likely to prove satisfactory under the circumstances.

The material which appears to be best available for joints in this 
sewer is sulphur, which is not likely to be attacked by the acid. The 
question of using a joint made in part of lead wool, supplemented with 
asphalt, was considered, but the sulphur joint appears to be the more 
desirable and less expensive under the circumstances.

In view of the character of the bottom in which the sewer is to be 
laid and the necessity for avoiding so far as possible the occurrence 
of cracks in the sewer, allowance has been made for a wooden cradle 
properly supported where necessary to assist in preventing settlement.



E stim ate .

18,830 feet of sewer at $12.80 per linear f o o t , .......................................$241,021,
Extra work at railroad, river and canal crossings at siphon, etc., . 19,100
15,000 linear feet of right-of-w ay at 50 c e n t s , .................................... 7,500

$267,624

Contingencies, including engineering and administration, 15 per cent, . 40,144

T o t a l , ........................................................................... .......  $307,768

The natural outlet for the sewage of this portion of Woburn is that 
branch of the north metropolitan sewerage system which was con
structed originally to receive the sewage of Stoneham and is now being 
extended to receive the sewage of Reading. The point of junction 
would be in Woburn about 1,400 feet from the boundary between 
Woburn and Winchester. The capacity of a portion of this Stoneham- 
Reading branch from Cross Street in Winchester to Hill Street in 
Woburn will have to be increased to take the sewage of Reading, and 
in that connection provision would naturally be made in any case and 
at no great additional expense for including the sewage from the upper 
Aberjona valley.

At the request of the Department, the chief engineer of sewerage 
works of the Metropolitan District Commission has estimated the cost 
at current prices of a suitable additional metropolitan sewer from the 
neighborhood of Cross Street in Winchester to Hill Street in Woburn 
at $176,800.








