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SPECIAL REPORT OF THE DEPARTMENT OF
PUBLIC HEALTH RELATIVE TO THE SANI-
TARY CONDITION OF THE BLACKSTONE,
HOOSICK, HOUSATONIC AND NASHUA
RIVERS WITHIN THE LIMITS OF THE COM-
MONWEALTH.

December 2, 1936.

To the General Court of Massachusetts.
In accordance with the provisions of chapter 49 of the

Resolves of 1936, the Department of Public Health, in
co-operation with the Federal Works Progress Adminis-
tration, has investigated the sanitary condition of the
Blackstone, Hoosick, Housatonic and Nashua rivers
within the limits of the Commonwealth and submits the
following report.

Chapter 49 of the Resolves of 1936 reads as follows:

Resolved, That the department of public health is hereby author-
ized and directed to investigate, in co-operation with the Federal
Works Progress Administration, the sanitary condition of the Black-
stone, Hoosick, Housatonic and Nashua rivers within the limits of
the commonwealth. For said purposes said department may expend
for services, other than personal services, and for traveling expenses,
supplies, materials and equipment, such sums, not exceeding, in the
aggregate, eight thousand dollars, as may hereafter be appropriated
therefor. Said department shall report its recommendations, if any,
together with drafts of legislation necessary to carry such recom-
mendations into effect, by filing the same with the clerk of the senate
on or before the first Wednesday of December in the current year.

The investigations referred to in the foregoing resolve
have been carried out with personnel of the Federal
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Works Progress Administration under the sponsorship
of this Department as Project No. 64-14-8071 in con-
nection with the Blackstone River, Project No. 65-14-
8070 in connection with the Housatonic and Hoosick
rivers, and Project No. 65-14-7603 in connection with
the Nashua River. In connection with the Blackstone
River, field surveys were made and data have been col-
lected and correlated in matters of pollution of the river
and its tributaries and in relation to water supplies and
sewerage within the cities and towns lying within the
Blackstone River Valley in Massachusetts. In connec-
tion with the Housatonic and Hoosick rivers, surveys
have been made and data have been collected and corre-
lated in matters of flood and erosion control and the
prevention of pollution, and also relative to conservation
of the national and public resources in the respective
valleys. In connection with the Nashua River, matters
of water supply, sewerage and sewage and industrial
waste disposal in cities and towns in the valley of that
river in Massachusetts were investigated and considered.

A very considerable amount of data has been collected
by the Federal Works Progress Administration personnel
in connection with these projects, and the amount of
such material is so voluminous that it would be imprac-
ticable to submit it to the Legislature with this report
for publication. Much of the general data has been
reproduced for distribution by Federal Works Progress
Administration, Project No. 428, and copies are avail-
able at the office of the Division of Sanitary Engineering
of the Department of Public Health. Complete reports
also are available for examination in the office of the
Engineering Division of the Department, and the essen-
tial data may be briefly summarized as follows:

Blackstone River.
The Blackstone River has a drainage area above its

outlet in tidewater in the city of Providence, Rhode
Island, of approximately 476 square miles, of which 312
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square miles are in Massachusetts and 164 in Rhode
Island. There are twenty-seven municipalities, including
the city of Worcester, either entirely or partly within the
drainage area in Massachusetts. The estimated popula-
tion of these municipalities according to the census of
1935 was 310,909, of which 253,875 are in the drainage
area. The Blackstone River drainage area is probably
the most thoroughly developed drainage area in New
England from an industrial standpoint. Of the twenty-
seven cities and towns in Massachusetts all or portions of
which are in the Blackstone River drainage area, twenty-
five have systems of public or semi-public water supply.
Of these municipalities seven also have public sewerage
systems, of which four discharge sewage or effluent from
sewage treatment works outside the drainage area, while
three have sewerage systems and sewage disposal works
within the drainage area. In many of the other munici-
palities sewage is discharged directly through private
outlets and storm-water drains into the river without
treatment.

A gaging station was established in the year 1923 on
the Blackstone River in the city of Worcester, where the
drainage area comprises 31.5 square miles; and in 1929
a gaging station was established at Woonsocket, Rhode
Island, where the drainage area comprises 416 square
miles. The records on file with the Department of Pub-
lic Health of the flow of this stream at the station in
Worcester show that the average annual run-off at this
point is 1.54 cubic feet per second per square mile, with the
minimum flow at times as low as 0.3 cubic foot per second,
while the records also show a maximum flow as great as
935 cubic feet per second. Records of the flow at Woon-
socket show that the average annual run-off is 1.51 cubic
feet per second per square mile, with a maximum flow as
high as 9,760 cubic feet per second. It is estimated that
the flow in this stream at this point during the November,
1927, flood was 14,700 cubic feet per second and in March,
1936, 15,000 cubic feet per second, both estimates being
according to revised figures.
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The principal problem in connection with the Black-
stone River relates to preventing pollution, particularly
industrial pollution. The problem of flood control is not
serious and should receive consideration only in connec-
tion with problems of pollution. Any reservoir con-
structed for purposes of flood control should be used, if
practicable, for releasing water during the dry weather
months for diluting sewage effluent, sewage and indus-
trial wastes discharged into the stream, thus reducing
the objectionable effect of such polluted matter.

Water Supply.
The only municipalities located within the drainage

area of the Blackstone River within the Massachusetts
boundary that have no public or semi-public water sup-
plies are

#

Mendon and Millville. Part of the town of
Sutton included in the village of Wilkinsonville is supplied
with water by a private company, and a very considerable
population in the village of West Upton is supplied with
water from ground water sources owned by an industrial
corporation. In the town of Millville there is great need
of a public water supply. The water supply for the town
ofBlackstone is taken from the works of the city of Woon-
socket, Rhode Island, and has not been found satisfac-
tory at all times. Accordingly, under the recent Works
Progress Administration projects, a study was made with
a view to supplying this town with water from within its
own area. The estimated cost of providing a ground water
supply to be owned and operated by the town of Black-
stone and of laying the necessary mains for furnishing
water to East Blackstone was stated by the Works Prog-
ress Administration engineers as being $190,000 as com-
pared to $128,000, the cost of extending the present works.
Considering the capitalized cost of purchasing water from
Woonsocket the most economical plan appears to be for
Blackstone to establish its own water supply.

In connection with the water supply of the town of
Millville, the project engineers have recommended works
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to be installed for pumping the water from the ground
from wells to be located within the limits of the town and
the laying of a distributing system with standpipe at a
cost of approximately $125,000. In connection with the
town of Upton, the project engineers have expressed the
opinion that to provide a water supply available to all
parts of the town would cost approximately $187,000.
No estimates were made of the cost of providing a public
water supply in the town of Mendon.

Preliminary plans have been prepared for a water
supply for the village of Manchaug in the town of Sutton
at an estimated cost of $64,000, and a water supply for
the Elm Hill district of Auburn at a cost of $79,000.

Sewerage and Sewage and Industrial Waste Disposal.
The recent investigation shows that there are within

the drainage area of the Blackstone River in Massachu-
setts sewerage systems and sewage treatment works in
the city of Worcester and the towns of Northbridge and
Hopedale. There are many sewer outlets in T Tilbury
and Uxbridge and in the Cherry Valley section of Leices-
ter and certain of the other thickly settled villages. In
many instances domestic sewage is discharged into sur-
face water drains constructed by the municipality, while
in other instances many private outlets have been con-
structed.

There also is considerable pollution to the river from
sanitary sewage discharged into the river direct at times
of storm, in the city of Worcester from combined sewers
and much pollution in many parts of the river from in-
dustrial wastes. The bulk of the industrial waste entering
this river is in the city of Worcester and the towns of Mill-
bury and Uxbridge. The following table shows the
amount and kind of industrial wastes discharged into the
Blackstone River at the time of the recent examination:
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Industrial Wastes Discharged into Blackslone River.

City or Town. Kind of ManSf“t”ed Product or IndS?ialwlte
(Gallons per Day).

Leicester .... Woolen cloth 187,000

Auburn ..... Woolen cloth, rendering works . . 730,000
Worcester .... Woolen cloth, steel and wire products, 8,110.000

gas works, and bleachery, laundries,
grinding.

Millbury .... Wool scouring, thread, woolens, wire, 1,205,000
felt, laundry.

Grafton Cotton, linen, yarns, woolens . . 809,000

Sutton Woolens, laundry ....
37,000

Douglas .... Woolens 1,170,000

Northbridge .... Paper ....... 5,000

Uxbridge
.... Woolens 2,417,000

Upton Hats .......
100,000 1

Hopedale .... Grinding ......
15,000

1 To sand filters part of time.

In connection with further improvement of the river,
studies were made relative to treating wastes from cer-
tain of the mills in the city of Worcester by diverting these
wastes to the old sewage treatment works of the city.
The preliminary estimates of the cost of this undertaking,
however, would indicate that such a method of treatment
probably would be impracticable.

Studies also were made relative to providing sewerage
systems and sewage disposal works in the town of Mill-
ville at a total cost of $225,000, in the town of Blackstone
at a cost of $314,000, in the town of Uxbridge at a cost of
$651,000, in the town of Douglas at a cost of $365,000,
and in the main village of Millbury at a cost of $591,000.

The results of the analyses show that the most objec-
tionable condition in the Blackstone River was to be found
just below the city of Worcester and above the sewage
disposal works of that city -where the dissolved oxygen
content of the water at times was reduced to less than 40
per cent saturation and where in previous years the water

Condition of River.



SENATE No. 50.1937.] 7

has been entirely depleted of oxygen. Much of the indus-
trial wastes entering the river in the city of A\ orcester
contain large quantities of iron which cause the water to
be considerably discolored and result in iron deposits
along the bed and banks of this stream.

Hoosick River.
The main body of the Hoosick River is formed in the

city of North Adams where the North Branch, rising in
Vermont north of Clarksburg, Massachusetts, joins the
south branch, which has its source near the Housatonic
River divide in the town of Lanesborough. The Hoosick
River flows through a corner of Vermont and enters New
York State to join the Hudson River at Mechanicsville
in New York. The total drainage area of this river above
the Massachusetts-Vermont boundary consists of 204
square miles, of which 40 square miles are located in the
State of Vermont. The population within the Hoosick
River drainage area in Massachusetts in 1935 is estimated
at 42,677.

Water Supplies.

Included within the drainage area of the Hoosick River
in the State of Massachusetts in whole or in part are the
towns of Adams, Cheshire, Clarksburg, Dalton, Florida,
Hancock, Lanesborough, New Ashford, Savoy, Williams-
town and Windsor and the cities of Pittsfield and North
Adams. Under present arrangements six of these munici-
palities have public water supplies. Most of these water
supplies are from surface sources, that is, from impound-
ing reservoirs on the steep mountainous slopes on both
sides of the valley; but ground water supplies are avail-
able as auxiliary supplies in the town of Adams and the
city of North Adams. Of the municipalities in the Hoosick
River Valley not now supplied with water, the only one
where a water supply is urgently needed is the town of
Clarksburg. Under this Works Progress Administration
investigation, however, no studies have as yet been made
relative to a water supply for this municipality.
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Sewerage and Sewage and Industrial Waste Disposal.
The results of the recent investigation show that the

Hoosick River is polluted by the discharge of domestic
sewage from the sewers of the town of Adams, the city of
North Adams and the towns of Clarksburg and Williams-
town, and from wastes from industries located chiefly in
Adams, Clarksburg and North Adams.

The city of North Adams has a rather complete system
of sewers, limited portions of which, however, are on the
combined plan. With a view to removing the pollution
from this river, sewage treatment works providing for
screening, sedimentation, separate sludge digestion, and
chlorination were established in an area of land in the
northwesterly part of the city a short distance above the
Williamstown boundary and placed in use on September
16, 1935.

There is urgent need of suitable sewage disposal works
in the towns of Adams and Williamstown, and the De-
partment of Public Health has recommended to these
municipalities that sewage treatment works be provided.
The most pressing need is in the town of Adams.

The following table shows the amount and kind of
industrial wastes discharged into the Hoosick River from
the various municipalities in this valley in Massachu-
setts :

Hoosick RI

City or Town. Kind of Manufactured Product or W°asProcess - (Gallons per Ds[Gallons per Day

Adam ;2,600r

Clarksburg

North Adai

iO,OOW

I 11,100ittc

There are three gaging stations on the Hoosick River
where measurements of the flow of this stream have been
made for a number of years. All of these gages are
maintained by the United States Geological Survey.
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The two located in Massachusetts, viz., one on the North
Branch of the Hoosick River 0.2 mile below Hudson
Brook in the city of North Adams and the other in the
town of Adams a short distance below the confluence of
Dry Brook, are maintained in co-operation with the
Commonwealth of Massachusetts. The third station is
located in New York State \ mile below the mouth of the
Walloomsac River, 1| miles southeast of Eagle Bridge in
Rensselaer County. The stations in Massachusetts were
both established in the year 1931.

Records show that the flow at the station in North
Adams on the North Branch of the river has averaged dur-
ing the period since these records have been kept about
2,24 cubic feet per second per square mile, and that the
flow at the station on the South Branch averages about
1.95 cubic feet per second per square mile. During dry

periods the minimum flow at these respective stations
during the past five years has been as low as 0.10 cubic
foot per second per square mile, affected by regulation,
and 0.30 cubic foot per second per square mile respec-
tively. Flood flows on the Hoosick River have resulted
in considerable damage from time to time especially as a
result of the extreme run-off in 1927, when the discharge
at Eagle Bridge was 29,800 cubic feet per second, or 58.4
cubic feet per second per square mile. In connection
with the program for prevention of flood flows in this
stream, reservoir sites have been considered, one in the
city of North Adams, one in South Williamstown and
one in Bennington, Vermont. It might be stated that
at the present time storage facilities are provided on the
North Branch in Clarksburg, where there is a reservoir of
some 49 acres which is said to have a capacity of 11 mil-
lion cubic feet, and another large reservoir on the South
Branch known as the Cheshire Reservoir, which has an
area of approximately 387 acres and a storage capacity of
67 million cubic feet. These reservoirs, however, are
operated chiefly for industrial purposes and not for flood
control.
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Condition of River.
Composite hourly samples were collected from the

Hoosick River and its tributaries from June 22 to 24,
1936. The analyses of these samples show an increase in
pollution of the South Branch of the Hoosick River as it
passes through Adams, and below Adams. The analyses
of these samples also show more pollution than those of
samples previously collected by this Department. The
analyses of the samples collected below the sewage
treatment works of North Adams do not show the im-
provement which might have been expected due to the
treatment of the sewage from this city, but this lack of
improvement in the condition of the stream may be due
to an increase in industrial pollution. Judging from the
analyses of the samples collected by the representatives
of the project, the river is in a more objectionable condi-
tion immediately below Adams than at any other point
in its course; and following a complaint of officials in the
city of North Adams a communication was sent to the
town of Adams by the Department of Public Health,
under date of November 4, 1936, recommending the
construction of sewage treatment works.

Housatonic River.

The Housatonic River has its source in the State of
Massachusetts and flows in a southerly direction through
the State of Connecticut with an outlet into Long Island
Sound. The drainage area of this river above the
Massachusetts-Connecticut state boundary comprises 532
square miles, of which 487 square miles are in Massachu-
setts, 33 square miles in New York and 12 square miles
in the State of Connecticut. From its source northeast
of the city of Pittsfield to the sea this stream has a total
fall of approximately 2,000 feet.

Included in whole or in large part in the drainage area
of the Housatonic River in the State of Massachusetts
are the towns of Hinsdale, Dalton, Lenox, Lee, Great
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Barrington, Sheffield, Stockbridge, West Stockbridge,
Tyringham, New Marlborough, Monterey, Egremont,
Richmond and Alford and the city of Pittsfield. Com-
paratively small parts of the towns of Lanesborough,
Windsor, Washington, Peru, Hancock, Mount Washing-
ton, Becket, New Ashford and Otis are also within the
drainage area. The total population of these munici-
palities according to the census of 1935 is 78,187, of
which 73,479 live within the watershed.

Water Supplies

Of the cities and towns included within the drainage
area of the Housatonic River, the city of Pittsfield and
the towns of Hinsdale, Dalton, Lenox, Lee, Stockbridge,
West Stockbridge, Egremont, Great Barrington and
Sheffield have public water supplies. The water supplies
of all these municipalities, except Sheffield and West
Stockbridge, are taken from surface sources. The water
supply of Sheffield is taken from two springs and that of
West Stockbridge also from springs. Of the other mu-
nicipalities in this valley there is no considerable need of
public water supplies at the present time except in that
part of the town of Lanesborough near the Pittsfield
boundary and in the southerly part of the town of Lee
known as South Lee. No investigations relative to pro-
viding water supplies for these places were made under
Project No. 65-14-8070.

Sewerage and Sewage and Industrial Waste Disposal.

The drainage area of the Housatonic River, except in
the vicinity of the city of Pittsfield and the villages
through which this stream flows, is very thinly populated.
There are municipal sewerage systems, however, in the
city of Pittsfield and the towns of Hinsdale, Dalton,
Lenox, Lee, Stockbridge and Great Barrington. In
Pittsfield, Lenox and Stockbridge most of the sewage is
discharged to sewage disposal works where, after filtra-
tion through sand, the effluent is discharged into the
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river; but in Hinsdale, Dalton, Lee and Great Barring-
ton the sewage is discharged directly into the river with-
out treatment. In addition, the Housatonic River is
polluted in some parts of its course to a considerable
extent by industrial wastes.

The following table shows the amount and kind of
industrial wastes in these various municipalities which
are discharged into the Housatonic River:

Industrial Wastes Discharged into Housatonic Rive

SU!
City or Town. Kind of Man"^“ed Produet or Industrial W

;c

Dalton .....
Paper, woolen cloth

....
1,594,700

Pittsfield ....
Paper, gas, laundry, woolens, dairy, 742,900

wool scouring, tannery.
Lenox ..... Paper ....... 650,000

Lee ..... Paper, laundry 4,172,800

Great Barrington . . . Cotton goods, paper, laundry . . 1,033,250
Sheffield ....

Fur, dairy 14,000

New Marlborough . . Tannery ......
11,000

1 Partial treatment.

With a view to providing additional facilities for sew-
age disposal, studies have been made under the auspices
of Works Progress Administration, Project No. 65-14-
8070, in connection with the disposal of domestic sewage
from Hinsdale, Dalton and Lee, and sites have been
selected and plans prepared for sewage disposal works at
Hinsdale and Dalton. These plans have been examined
by engineers of the Department, and communications
have been sent to the interested parties in regard to the
advisability of the plans. Relative to the disposal of
sewage from Dalton, special experiments have been
carried on by the Department to determine what effect,
if any, the more objectionable wastes from the mills in
Dalton would have upon the proposed sewage disposal
works.

There are four gaging stations on the Housatonic
River, two of which are located in Massachusetts and
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two in Connecticut. All these stations are maintained
by the United States Geological Survey in co-operation
with the state authorities.

The station on the East Branch of the Housatonic River
at Pittsfield is located just below the Dalton-Pittsfield
boundary line, where the drainage area comprises 57.1
square miles. This station has been in operation some-
what less than a year.

The station at Van Deusenville in the town of Great
Barrington is located just above the confluence of the
Williams River with the Housatonic River, and the
drainage area at this latter station comprises 280 square
miles. The record of flow at this station is continuous
since 1913, and shows that the flow during this period has
averaged 1.87 cubic feet per second per square mile. The
minimum flow recorded at this station is 3.8 cubic feet
per second, or about 0.01 cubic foot per second per
square mile.

The maximum discharge recorded was during the
floods of November, 1927, and March, 1936, when 7,910
cubic feet and 8,990 cubic feet per second respectively,
or 28.2 and 32.1 cubic feet per second per square mile,
were recorded.

The upper of the two gaging stations in Connecticut is
at Falls Village, about 7 miles below the Massachusetts-
Connecticut state line, where the drainage area comprises
644 square miles. This record is continuous since 1912,
and the average discharge during this period as shown
by these records is 1.60 cubic feet per second per square
mile. The minimum discharge is about 24 cubic feet per
second, or 0.04 cubic foot per second per square mile.
During the flood of November, 1927, a flow of 11,700
cubic feet per second was recorded at this station.

There are several large reservoirs on the watershed of
the Housatonic River, including Onota Lake in Pitts-
field, which has an area of water surface of 685 acres and
a storage capacity of about 104 million cubic feet, and
Pontoosuc Lake in Pittsfield and Lanesborough, with an
area of water surface of 505 acres and a storage capacity
of 138 million cubic feet.
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Stockbridge Bowl in the town of Stockbridge, another
large body of water, has an area of 377 acres and a storage
capacity of 105 million cubic feet.

Goose Ponds in Tyringham and Lee have a combined
area of 240 acres and a storage capacity of 105 million
cubic feet; Richmond Pond in Richmond and Pittsfield
has an area of 219 acres and a storage capacity of 71.5
million cubic feet, and Lake Garfield in Monterey has an
area of 272 acres and a storage capacity of 90 million
cubic feet.

Condition of River.
Composite samples of the water of this river were col-

lected during the months of July to December, inclusive,
1935, and May and June, 1936, generally in hourly por-
tions from 9 a.m. to 4 p.m., and the summary of the analy-
ses of these samples is given in the report which has been
reproduced by the Federal Works Progress Administra-
tion, Project No. 428, copies of which are available for
examination at the office of the Department of Public
Health. These analyses show that during the period when
these samples were collected the river was more grossly
polluted than when the Department of Public Health
collected samples in 1934 immediately below Pittsfield,
but, in general, farther downstream no material change
in the condition of the water is noted.

The dissolved oxygen in the stream at certain points
has at times during the progress of this study been re-
duced to a very low amount, the minimum amount of
dissolved oxygen in the East Branch at Newell Street,
Pittsfield, being as low as 31.1 per cent of saturation,
while that in the river at New Lenox below the Pittsfield
sewage disposal works has been as low as 21.2 per cent
of saturation. These results indicate that this stream
during certain portions of the year probably is a source
of odor in the locality. The stream in many parts of its
course is unsightly due to the presence of sewage and
offensive matters dumped on the banks and bed of the
stream in the thickly settled communities. Some attempts
have been made to clean the channels of the stream in



1937.] SENATE No. 50. 15

Pittsfield, but this cleaning has not resulted in any ma-
terial improvement in the character of the water flowing
in the Housatonic River in that part of its course.

The towns of Lee and Great Barrington at the time of
the investigation using the main portion of the
stream as an intercepting sewer; and the examination has
shown that there are 135 sewer pipe outlets constructed
by the town or individuals in the thickly settled parts
of Lee and 86 in the thickly settled parts of Great
Barrington. These two municipalities and individuals
owning property near the stream apparently have not
hesitated to construct sewer pipes to the river at any
convenient point.

The city of Pittsfield is now constructing adequate
sewage treatment works. The towns of Lee and Great
Barrington should proceed with the construction of inter-
cepting sewers and sewage disposal works as early as
practicable, and a similar program should be followed in
Hinsdale and Dalton. The program also should provide
for the proper treatment of the foul industrial wastes now
discharged into the stream either at local treatment works
or by the industries.

Nashua River.

The Nashua River consists of two branches, the
North Branch rising in Ashburnham and passing through
Fitchburg, Leominster and Lancaster, and the South
Branch which rises in Paxton, Rutland, Princeton and
Holden. The two branches have their junction in the
town of Lancaster. On the South Branch is the Wachu-
sett Reservoir of the Metropolitan District Water Sup-
ply, from which the overflow passes through the town of
Clinton to its junction with the North Branch. The main
stream passes through Harvard, Shirley, Ayer, Groton,
Pepperell and Dunstable and thence through a part of
the State of New Hampshire, where it joins the Merrimack
River.

The North Branch of the Nashua River at its mouth
has a drainage area of about 131.9 square miles; while
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the South Branch, including the area tributary to Wachu-
sett Reservoir, a source of water supply of the Metro-
politan Water District, and Pine Hill Reservoir, a source
of water supply of the city of Worcester, has a total drain-
age area of 131.2 square miles. At the state line the
drainage area is about 510 square miles, including that
from which water is diverted for water supply purposes.
This drainage area includes the whole or large parts of
the towns of Ashby, Ashburnham, Ayer, Boylston, Clin-
ton, Groton, Harvard, Holden, Lancaster, Leominster,
Lunenburg, Peppered, Princeton, Sterling, Shirley, Town-
send, West Boylston and Westminster and the city of
Fitchburg. The total population in 1935 of the above
municipalities was 145,604, of which 109,403 reside within
the limits of the drainage area.

Water Supply.

Of the municipalities in the Nashua River drainage
area in Massachusetts, Clinton, Dunstable, Fitchburg,
Groton, Holden, Lancaster, Leominster, Peppered, Sterl-
ing, Shirley, Townsend and West Boylston have public
water supplies. The sources of water supply in Dunstable,
Groton, Peppered, Sterling, Shirley and Townsend are
from ground sources, and those in Clinton, Fitchburg,
Holden, Lancaster and Leominster are from surface
sources. The water supply of West Boylston, which is in
the Pinecroft Water District, is from the surface sources
of the city of Worcester. The other municipalities have
no sources of water supply, but there is considerable need
for public wr ater supplies in the thickly settled portions
of the towns of Boylston, Harvard and Lunenburg.

Sewerage and Sewage and Industrial Waste Disposal.

The town of Clinton has a complete sewerage system,
and during most of the year the sewage is pumped to sand
filter beds maintained by the Metropolitan District Com-
mission in the town of Lancaster. This system for many
years has been inadequate for the proper treatment of all
the sewage of this town.
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The city of Fitchburg is provided with a rather com-
plete sewerage system, though part of it is on the com-
bined plan and so designed that considerable quantities
of untreated sewage and storm water overflow to the river
at times of storm. As the flow in the river at such times
is generally considerable, the overflow of mingled storm
water and sewage has not caused objectionable conditions.
This system should be extended to certain lower parts of
the city where sewage is now discharged into the river
without treatment. The sewage disposal works at Fitch-
burg are well designed, and the effluent is generally of
satisfactory quality.

The city of Leominster has a complete sewerage sys-
tem, and an activated sludge plant for the treatment of
the sewage of this city is now nearing completion. Until
these works are completed, the sewage of the city will be
discharged into the river with little or no treatment.

The other municipalities within the Massachusetts por-
tion of the Nashua River drainage area have no sewerage
systems, but in a number of instances other than in the
portion of the drainage area of the Wachusett Reservoir
small quantities of sewage may be discharged into the river
or its tributaries from private outlets without treatment.

A sewerage system has been constructed for the collec-
tion and disposal of sewage from Fort Devens at Ayer,
and the Nashua River project has made a study for a
complete sewerage system and sewage disposal works
for the thickly settled parts of the town. The project
also has made a study for improvements in the disposal
of sewage at Clinton, and plans for sewerage and sewage
disposal works have been partially prepared for the thickly
settled parts of Pepperell and one or two other thickly
settled villages on the drainage area.

The most serious source of pollution of the Nashua
River other than the sewage from the city of Leominster
and the comparatively small quantity of sewage dis-
charged directly into the river from the sewers in Fitch-
burg is industrial waste; and the river is very seriously
polluted particularly by paper mill wastes in Fitchburg
and Leominster and with considerable quantities of
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wastes from various industries in Clinton, Pepperell and
Groton. Extensive investigations have been made by the
project in determining the quantities and character of the
wastes particularly in Fitchburg, and consideration has
also been given to the possibility of returning some of
the wastes after treatment for process water. Plans also
have been partially completed for the construction of a

conduit for industrial wastes from the larger industries in
Fitchburg by means of which these wastes will be taken
to a point of treatment in the general vicinity of the Fitch-
burg sewage disposal works.

The following table shows the amount and kind of in-
dustrial wastes discharged into the Nashua River and its
tributaries at the time of the recent examination:

A large number of composite hourly samples, generally
covering twenty-four hours each day, two days each
month, between August 31, 1935, and September 1, 1936,
were collected by representatives of the project and ana-
lyzed by chemists employed under the project at the
Fitchburg sewage treatment plant laboratory, while the
bacteriological work was done at the Lawrence Experi-
ment Station of the Department of Public Health. The
results of these analyses have been summarized and
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published by Federal Works Progress Administration,
Project No. 428, copies of which are available for exam-
ination at the office of the Engineering Division of the
Department of Public Health. The results of the anal-
yses of the samples collected from the North Branch of
the river below Fitchburg but above the effluent outlet
from the Fitchburg sewage disposal works show, in gen-
eral, a slight improvement over those collected by the
Department in 1935 at about the same point, while
below this effluent outlet the project’s analyses show a
slight increase in the amount of organic matter; but
more dissolved oxygen was present in the river than at
the time the samples were collected by the Department
in the dry six months of 1935. The same is true of the
main stream below Leominster, while at the mouth the
analyses made by the project are quite similar to those
of the samples collected by the Department in 1935.
The analyses of the samples of the South Branch collected
by the survey show an added amount of pollution both
above and below the Clinton sewage treatment plant,
but the analyses of the samples from the main stream
show no material difference from the analyses of the
usual samples recently collected by the Department.
The objectionable condition of the Nashua River below
Fitchburg is due largely to the direct discharge into this
stream of industrial wastes and the discharge of sewage
from the city of Leominster.

There are at present three gaging stations on the
Nashua River. The one in Clinton is at the outlet of
the Wachusett Reservoir, and is maintained by the
Metropolitan District Commission. The drainage area
above this station comprises 108.84 square miles, and the
record is continuous over the past thirty-nine years.
The average daily flow as shown by this record for this
period has been 19.05 cubic feet per second, or 0.175
cubic foot per second per square mile. The record also
shows that there have been minus monthly yields during
the dry periods at this station. These records also show
that during the floods of November, 1927, and March,
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1936, the maximum daily flow expressed in terms of
yield was 44.6 and 102.0 cubic feet per second per square
mile, respectively. Included in this drainage area is
Wachusett Reservoir having an area of water surface of
6.46 square miles and a storage capacity of about 65
billion gallons, or 8,680 million cubic feet.

The two other gaging stations which are maintained
by the United States Geological Survey in co-operation
with the Commonwealth of Massachusetts have not as
yet been in operation for an entire year. One of these
stations is located on the North Branch of the river near
the Leominster -Lancaster boundary, where the drain-
age area comprises 107.0 square miles. The other station
is located just below the plant of the Nashua River Paper
Company at East Peppered, where there is a total drain-
age area of 433 square miles and, exclusive of the Wachu-
sett Reservoir drainage area, a net effective area of
324.0 square miles.

During the flood flows of March, 1936, there was re-
corded a flow in the North Branch of the Nashua River
at the gaging station near the Leominster-Lancaster
town boundary of 16,300 cubic feet per second, or 152
cubic feet per second per square mile. There was recorded
at the gaging station below the plant of the Nashua
River Paper Company in East Peppered a flow esti-
mated at 20,900 cubic feet per second, or 64.5 cubic feet
per second per square mile. Above the gaging station
at the Leominster-Lancaster town boundary there are
two large storage reservoirs, viz., the Nashua Reservoir
in Ashburnham and Gardner, which has an area of 212
acres and a storage capacity of 46 million cubic feet,
and the Wyman Reservoir in Westminster, with an area
of 255 acres and a storage capacity of 56 million cubic
feet.

There also is a large newly constructed reservoir north-
west of the Westminster Station of the Boston & Maine
Railroad, but no information is available at the time of
the writing of this report as to the area or storage capacity
of this reservoir.
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Those in charge of this project have devoted a con-
siderable amount of attention to flood prevention work
in the valley of the Nashua River, and presumably the
results of this study will be reported in a special docu-
ment by the Works Progress Administration.

In the annual report of the Department of Public
Health for 1920 the Department presented an act for the
protection of the public health in the valley of the North
Branch of the Nashua River based on similar legislation
for the prevention of the pollution of the Neponset, Aber-
jona and Assabet rivers, but this proposed legislation has
never been adopted. More recently the citizens of the
town of Lancaster have been very much agitated over
the pollution of this stream. This agitation resulted in
litigation under which the Superior Court issued the
following decree dated February 21, 1933;

perior Court
In Equity.

Inhabitants of the Town of Lancaster, a Municipal Corpora-
tion in Worcester County, Cample

City op Leominster, a Municipal Corporation in Worcester
County, Respondent.

Final Dbcrei

And this cause came on to be heard at this sitting of the court and
upon agreement of the parties it is ordered, adjudged and decreed that:

1. The respondent has maintained a nuisance as set forth in the
bill and injured the complainant and damages are hereby assessed in
the sum of $l.OO without costs. Let judgment be entered and execu-
tion issued therefor

The respondent, its agents, servants, and attorneys, be and
hereby are enjoined permanently from constructing or permitting to
be constructed any new or additional sewerage system which shall
in any way directly or indirectly discharge without treatment or puri-

fication any sewage into the North Branch of the Nashua River or its
tributary

3. The city of Leominster, its agents, servants, and attorneys be
and hereby are enjoined commencing February 1, 1938, and thereafter
permanently from discharging or permitting to be discharged any raw
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Aoitli Branch of the Nashua River or its tributaries4 The city of Leominster, its agents, servants and attorneys beand hereby are enjoined commencing February 1, 1938,and thereafterpermanently from operating or permitting to be operated any filterbed or other works m the treatment, purification, and disposal of thesewage ol the city of Leominster which are inadequate for the treat-ment of all the sewage at all times, and from operating or permittingto be operated such works in any manner as will allow a nuisance toarise therefrom or will allow the discharge or escape of unpurified orimproperly purified sewage or effluent directly or indirectly into theNorth Branch of the Nashua River or its tributaries or any otherobjectionable result.

As a result of this decree and as indicated above, sewage
disposal works for the city of Leominster are now under
construction and should be in operation before February
1, 1938. The Nashua River below Leominster, in the
opinion of the Department, will continue to be offensive
even after these sewage disposal works are in operation
unless the foul industrial wastes are removed from the
river or properly treated.

A comparison of the results of the analyses of the
Blackstone, Hoosick, Housatonic and Nashua rivers
shows that the Blackstone and Hoosick rivers and the
North Branch of the Nashua River are the more seriously
polluted of the four rivers referred to in chapter 49 of the
Resolves of 1936. These three rivers are clearly industrial
streams, but are not developed industrially to any greater
extent than the Neponset River above the Canton River,
where drastic legislation has been in effect since 1906
under chapter 360 of that year.

Routine examinations made by the Department of the
French River in Dudley and Webster, the Quinebaug
River in Southbridge, the Rumford River in Mansfield
and Norton show that these streams also are industrial
streams, but they are not developed industrially as ex-
tensively as the Blackstone and Hoosick rivers and parts
of the North Branch of the Nashua River. Complaints
have been made to the Department relative to the sani-
tary condition of several of these streams during the past
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year. The Department is powerless to remedy the con-
ditions complained of.

The Department is not prepared to recommend drastic
legislation in the matter of preventing pollution of the
Blackstone, Hoosick, Housatonic and Nashua rivers, but
believes that with limited additional mandatory powers
these rivers can be more adequately protected from pollu-
tion without resulting in undue control over industries.
Such additional mandatory powers probably can best be
provided through legislation such as has been proposed by
the Special Commission on Public Health Laws and
Policies established under chapter 11 of the Resolves of
1935, as amended by chapter 32 of the Resolves of 1936.
In the report of that Special Commission it is recom-
mended that chapter 111 of the General Laws be amended
so as to authorize the Department of Public Health to
establish rules and regulations for the purpose of prevent-
ing pollution of lakes, ponds, streams and tidal waters.
In view of these recommendations the Department rec-
ommends the adoption of enabling legislation substan-
tially as set forth in an appended act.

Since most of the work under the provisions of chapter
49 of the Resolves of 1936 was completed, the Department
has sponsored another Works Progress Administration
project calling for Federal funds amounting to a total of
$46,231.80, which carries the following description:

To make field surveys, gather field data, correlate existing data and
make reports relative to pollution of streams and to water supply and
sewage disposal conditions throughout the State of Massachusetts for
the purpose of planning for the improvement of the existing condi-
tions. This project is a continuation of existing W. P. A. projects, and
is intended to cover all polluted streams within the State and all mu-
nicipalities having inadequate water supply or sewerage systems.

The Department recommends that it be authorized to
assist in this and similar investigations and that a sum of

be appropriated in addition to the unexpended
balance of the amount appropriated, to carry out the pro-
visions of chapter 49 of the Resolves of 1936 for the pur-
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chase of the necessary supplies, materials and equipment,
provided all personal services are financed by the Federal
government. A draft of legislation necessary to carry
these recommendations into effect is appended hereto.

Respectfully submitted,

OF PUBLIC HEALTH.DEPARTMENT

Henry D. Chadwick,
Commission :r.

James L. Tighb.
Sylvester E. Ryan
Francis H. Tally.

Richard M. Smith.
Richard P. Strong.
Gordon Hutchins.
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In the Year One Thousand Nine Hundred and Thirty-Seven

An' Act relative to the Promulgation of Rules and Regu-
lations for the Purpose of preventing Pollution or Con-
tamination of Lakes, Ponds, Streams, Tidal Waters
and Flats.

Be it enacted by the Senate and House of Repre-
sentatives in General Court assembled, and by the
authority of the same, as folloivs:

1 Section five of chapter one hundred and eleven of the
2 General Laws, as appearing in the Tercentenary Edi-
-3 tion, is hereby amended by inserting at the end of said
4 section the following sentence: —lt shall, from time
5 to time, after notice to all persons interested and after
6 a hearing prescribe and establish rules and regulations
7 for the purpose of preventing pollution or contamina-
-8 tion of any or all lakes, ponds, streams, tidal waters
9 and flats or the tributaries of such tidal waters and

10 flats.

PROPOSED ACT.

Che Commontoealth of Massachusetts
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In the Year One Thousand Nine Hundred and Thirty-Seven.

Resolve relative to continuing the Investigation author-
ized under the Provisions of Chapter Forty-nine of the
Resolves of Nineteen Hundred and Thirty-six by the
Department of Public Health in Co-operation with
Federal Works Progress Administration relative to the
Sanitary Condition of Certain Streams within the
Limits of the Commonwealth.

1 The department of public health is hereby author-
-2 ized to continue the investigation under chapter forty-
-3 nine of the resolves of nineteen hundred and thirty-six,
4 in co-operation with the Federal Works Progress
5 Administration, and to investigate the sanitary con-
-6 dition of any river within the limits of the common-
-7 wealth in co-operation with the Federal Works Prog-
-8 ress Administration. For the said purposes said
9 department may expend for services, other than per-

-10 sonal services, and for traveling expenses, supplies,
11 materials and equipment, such sums not exceeding, in
12 the aggregate, dollars, as may hereafter be
13 appropriated therefor, and in addition may expend the
14 unexpended balance of the amount appropriated by
15 item 586 b of chapter four hundred and thirty-two of
16 the acts of nineteen hundred and thirty-six. Said

PROPOSED RESOLVE.

Ct)c Commontoealtb of Massachusetts
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17 department shall report its recommendations, if any,
18 together with drafts of legislation necessary to carry
19 such recommendations into effect, by filing the same
20 with the clerk of the senate on or before the first
21 Wednesday of December in the current year.




