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REPORT OF A SPECIAL COMMISSION CONSIST-
ING OF THE DEPARTMENT OF PUBLIC
HEALTH AND THE DEPARTMENT OF PUBLIC
WORKS ACTING AS A JOINT BOARD RELA-
TIVE TO THE ELIMINATION AND PREVEN-
TION OF POLLUTION IN THE LEE RIVER IN
THE TOWNS OF SWANSEA AND SOMERSET.

Boston, December I, 1954

To the Honorable Seriate and House of Representatives of Massachusetts in
General Court Assembled.

In accordance with the provisions of chapter 66 of the
Resolves of 1954, a special commission, consisting of the
Department of Public Health and the Department of Public
Works, has investigated the condition of the Lee River in
the towns of Sw ransea and Somerset with a view to prevent-
ing the pollution of said river and submits the following
report:

Chapter 66 of the Resolves of 1954 reads as follows:
Resolved, That the department of public health and the department of

public works, acting as a joint board, are hereby authorized and directed
to make an investigation relative to the condition of the Lee river in the
towns of Swansea and Somerset, with a view to eliminating and prevent-
ing pollution in said river and in connection therewith said joint board
may expend for engineering, technical and clerical assistance and expenses
such sums as may be appropriated therefor. Said joint board shall report
to the general court the results of its investigation, and its recommenda-
tions, if any, together with drafts of legislation necessary to carry such
recommendations into effect, by filing the same with the clerk of the house
of representatives on or before the first Wednesday of December in the
current year. Approved May 17, 1954.

The special commission established under the provisions
of chapter 66 of the Resolves of 1954 was organized as fol-
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lows: Mr. Clarence I. Sterling, Jr., Director, Division of
Sanitary Engineering, Department of Public Health, chair-
man, and Mr. Rodolphe G. Bessette, Director, Division of
Waterways, Department of Public Works.

General Description.

The Lee River rises in the town of Swansea and flows in
a general southerly direction to form the boundary between
the towns of Swansea and Somerset. The river is tidal to a
point a short distance north of highway Route 6 in the town
of Swansea. There have been numerous complaints rela-
tive to the sanitary condition of this stream primarily due
to extremely odoriferous conditions in the so-called Little
Neck section of the town of Swansea. The residents have
complained that the odor is such as to make it impossible
to sleep at night, and hydrogen sulphide fumes arising from
the river have discolored paints.

Investigations in the past have revealed only one source
of pollution, the discharge of the sanitary sewage and in-
dustrial wastes from the Swansea Print Works. These
wastes were discharged into the stream immediately north
of highway Route 6 at the extreme head of the tidal estuary.
As a result of action by the Department and the Swansea
Board of Health, the company has provided adequate works
for the subsurface disposal of domestic sewage. In addi-
tion, certain works have been installed for the treatment of
industrial wastes prior to discharge to the stream. These
works consist of a settling tank and a lagoon.

Lee River.

The Lee River is a tidal estuary of Mount Hope Bay.
The main tributary, Lewin Brook, lies entirely within the
town of Swansea and flows in a general southerly direction
to the headwaters of Lee River, a very short distance above
U. S. highway Route 6. Lewin Brook is 3.6 miles in length
and has a watershed area of 3.04 square miles.

The tidal portion of the stream is 3.12 miles in length
and constitutes the boundary between the towns of Swansea
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and Somerset. There are no shellfish-bearing areas of com-
mercial significance in Lee River. The area is designated
“Moderately Polluted”, and all shellfish taken from these
waters for food purposes must be purified in a treatment
plant or transplanted for a suitable period in a clean area.

Little Neck.

Little Neck is a peninsula extending into Lee River a dis-
tance of about 1,800 feet, or one third of a mile. It is
roughly 700 feet wide at its maximum breadth. Access is
attained from U. S. highway Route 6 which passes immedi-
ately to the north.

The area is nearly level and only slightly above the high
water level in the river. It has been extensively developed
in recent years with the construction of numerous single
family dwellings.

The thread of the river passes on the easterly side of
Little Neck. The main stream in this vicinity and the cove
to the west are tidal. Prior to the reconstruction of U. S.
highway Route 6 there was a culvert draining the marsh
area north of the highway and discharging into the head of
the cove. This culvert is no longer serviceable. The only
flow of water in the cove results from the rise and fall of
the tide in Lee River.

The cove is very shallow with no defined channel. The
bottom was originally gravel, but this has become covered
with one to two feet of soft silt. As the tides recede they
expose the entire bottom of the cove and all but the channel
of the main stream in the vicinity of Little Neck between
U. S. highway Route 6 and the head of the tidal estuary.

Complaints.

The residents of the Little Neck section of the town of
Swansea have complained frequently of unbearable odors to
the local Board of Health and to the Department of Public
Health. The complaints frequently referred to conditions
noted in the evening and very early hours of the morning.
The local Board of Health visited the area upon receipt of
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numerous complaints and found extremely noxious condi-
tions. The odor was most frequently described as rather
similar to rotten eggs.

The paint on the houses was found to turn brown or
black, particularly on calm, damp nights when the odor was
strong. The original color would slowly return to normal
after several heavy rains. These complaints would immedi-
ately suggest the presence of hydrogen sulphide. This gas
is liberated in a chemical laboratory by the action of acids
on sulphide-bearing substances; in nature, by the decom-
position of sulphur-bearing compounds in the absence of
oxygen. Hydrogen sulphide will attack white lead paint
when the paint is moist as on damp evenings. The white
lead oxide is converted to black lead sulphide. The latter
is powdery and will wash off with the rain, returning the
paint to its original color.

A questionnaire was left at each house on Little Neck on
May 12, 1954. The occupant was asked to record the date,
time, duration and strength of odors observed. Forty-four
completed questionnaires were returned on July 14, 1954.
A very limited few were of no value. Among the 40 from
which such information could be obtained there were re-
corded 468 occurrences of odor, or an average of 11.7 per
household in 64 days. Two households reported only one
occurrence, while one household reported 29. The median
number wr as 11.5.

The odor was most frequently noted in the evening or
early morning and continued throughout the night. The
time was frequently recorded as 6 or 6.30 in the morning.
Where others noted earlier times it is believed that the odor
had been present but not observed because of sleep.

The time of complaint was studied in relation to time of
low water. In almost every instance the odor was first
noted as the flats became exposed. It was also noted that
odors were seldom sufficient to result in complaint during
the daytime.

Pollution.
A sanitary survey of the watershed of the Lee River

revealed only one source of pollution, the industrial wastes
of the Swansea Print Works. Earlier examinations had re-
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vealeci that both domestic sewage and industrial wastes
from this plant were discharged without treatment to the
river immediately below the plant at the head of the tidal
estuary. Following recommendations of the Department of
Public Health and the local Board of Health, the company
installed local facilities for the disposal of domestic sewage
into the ground.

The Swansea Print Works are engaged in the bleaching
and printing of cloth. Unbleached cloth is desized and
bleached and finally printed. Unbleached cloth contains
starch or other sizing agents. This is hydrolyzed and washed
from the gray goods. The sugars resulting from the process
require large amounts of oxygen for stabilization. Other
wastes contain dyes which result in a general discoloration
of the receiving waters or float on the surface of the
stream.

The discharge of such wastes is detrimental to the stream
and in violation of the rules and regulations (Appendix A)
promulgated under the provisions of the General Laws,
chapter 111, section 5, as amended by chapter 615 of the
Acts of 1945. The rules and regulations provide in part
that no polluting industrial liquid wastes shall be dis-
charged into any stream within the Commonwealth, except
as may be approved by the Department of Public Health.

The Department of Public Health advised the Swansea
Print Works of the violation of the General Laws. The com-
pany installed a settling tank and a lagoon to remove sus-
pended and floating solids from its industrial wastes. These
facilities have not prevented the escape of floating dyes.
The polluting elements of the wastes are in solution and
consequently are not altered materially by settling. The
quality of the effluent may be improved somewhat by minor
changes in construction and better maintenance.

Analys

Samples of water have been collected on several occasions
from 11 stations in the Lee River. These samples have been
analyzed and the results are tabulated in Appendix B. The
sampling stations are shown numbered on the map accom-
panying this report and are described as follows;
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I. Spillway at pond above Swansea Print Works
2. Ti ibutary to Lee River below Swansea Print Works (100 feet

below).

3. Lee River midway between Swansea Print Works and Fall River
Avenue (Route 6).

4. Lee River at Fall River Avenue (Route 6)
5. Lee River .2 mile below Fall River Avenue (Route 6)
6. Lee River .3 mile below Fall River Avenue (Route 6) (directlyunder power transmission lines).
7. Lee River at the southern
8. Cove westerly of Little Ne
9. Cove westerly of Little N

10. Lee River at Wilbur Aver

Little NecXt

■ectly under transmission lini
rth of transmission li
ute 103).

n

11. Lee River .5 mile below Wilbur Avenue (Route 103

In addition, samples of bottom deposits have been col-
lected for analysis from time to time. Digestion studies
have shown these deposits to be highly putrescible.

The results of analyses show that there was oxygen pres-
ent in the waters of Lee River, including the cove to the
west of Little Neck. This indicates that the odors do not
arise from that source but from the exposed flats.

Dissolved oxygen is present in natural waters free from
pollution. This is utilized in the chemical and biological
processes associated with the stabilization of organic chemi
cals. The oxygen supply in water is replenished naturally
by absorption from the atmosphere. The rate of reoxy'gena-
tion is dependent on physical factors, such as temperature,
wind and surface roughness, and by the oxvgen deficiency
in the water itself. In this instance the water is relatively
quiet and is generally sheltered. Oxy'gen is supplied by' in-
coming tidal waters which are practically saturated with
oxygen as they enter the Lee River.

The rise and fall of the tide brings large volumes of s£
water into the tidal estuary
the Swansea Print Works,
feet in the Little Neck area,
in Mount Hope Bay, indict

rll the way into the cove up to
The tidal range is about four
This is practically the san

rting that the restrictions in the
channel do not interfere with the flow of water to reduce the
amount of clean salt water available for dilution and for
providing oxygen to prevent septic decomposition of organic
matter in the water.
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Odor Control.
The present studies show that the odors arising in the

Little Neck area are the result of decomposition of the
bottom deposits which have accumulated in f' - cove and
the main river. The condition L egg j,vated by the higher
rate of decomposition " jciated with the w°r., tempera-
tures of the summer montl During the day t 1 ur cur-
rents are such that the gases of decomposition rise, out on
damp, still nights air currents ho’d these gar ;s net the
ground surface and the air at the Little Neck a >er-
meated with obnoxious odors

The construction of a partial dam across the co\o at the
southerly end of Little Neck would result in keeping the
flats covered. The rise and fall of the tide are such that
these flats are normally exposed at about half tide. It
would thus be impossible to maintain any considerable
depth of water. The summer sun would increase the water
temperature and increase the rate of decomposition of the
bottom deposits resulting in continued odor conditions.

The original bottom of the cove is gravel. The cove could
be dredged to remove decomposable organic material. Since
there is no flow of fresh water through the cove the bottom
would continue to fill with silt. Relief by dredging could be
considered only temporary.

The only permanent method of control of odors from the
cove is to fill with clean materials. To control odors arising
from flats in the main thread of Lee River above and below
U. S. highway Route 6 it would be necessary to provide a
permanent channel and fill the present flat areas. There
were not sufficient funds to make a survey to determine the
amount of fill needed or the cost of such operations. How-
ever, it is roughly estimated that the cost would be in the
general vicinity of $500,000.

Pollution Control.

A sanitary survey of the Lee River Watershed disclosed
only one source of pollution, the industrial wastes of the
Swansea Print Works. Although these wastes are treated.
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the effluent is putrescible. The strength of organic wastes
is generally measured in terms of the biochemical oxygen
demand (B. 0. D.). This represents the amount of oxygen
required by that portion of the organic breakdown and
stabilization w'hich takes place under controlled conditions
in five days at 20° Centigrade (68° F.). Analyses of a com-
posite sample of the effluent collected on August 12, 1954,
showed a B. O. D. of 790 parts per million (p.p.m.). This
should be compared with a B. O. D. of 200 ± p.p.m. for raw
domestic sewage. The volume of the effluent was 1.51 mil-
lion gallons per day. The total B. O. D. discharged to the
stream was thus approximately 10,000 pounds per day. The
B. O. D. of the raw domestic sewage of a person is often
considered to be 0.167 pounds per day. The effluent of the
treatment plant of the Swansea Print Works is shown to be
equivalent in B. O. D. to the raw domestic sewage of about
60,000 persons.

The amount of organic waste being discharged to Lee
River by the Swansea Print Works is excessive. The com-
pany should retain the services of an engineer skilled in
industrial waste treatment to design and supervise the con-
struction of additional waste treatment facilities. Ample
authority is vested in the Department of Public Health to
require the abatement of the pollutional load on the Lee
River from this source.

The town of Swansea has no sewerage system. Domestic
sewage is disposed of by local disposal works. The popula-
tion of the town is increasing rapidly. The census figures
show' a 1950 population of 6,121, an increase of 1,437 per-
sons from the last decade. This is an increase of 30.7 per
cent in ten years.

The soil conditions in Swansea are such that local dis-
posal of liquid wastes into the ground often is difficult and
occasionally impossible. Consideration should be given at
this time by the town to its needs in the matter of sewerage
and sewage disposal. To this end the town should appro-
priate funds at its next annual town meeting to retain con-
sulting engineers to prepare a preliminary report wdth esti-
mates of costs and suggested methods of financing.
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Conclusions.
1. Obnoxious odors pervade the Little Neck section of

the town of Swansea with considerable frequency.
2. The odors are sufficiently objectionable to be consid-

ered a nuisance.
3. The gases causing the odors are injurious to lead base

paints.
4. The gases and attendant odors arise from exposed tidal

flats.
5. Permanent odor control can be provided only by filling

to cover the exposed flats to at least mean high water, pref-
erably higher.

6. The Swansea Print Works should retain engineers to
design additional industrial waste treatment works.

7. The town of Swansea should appropriate funds to pre-
pare an engineering study of the needs of the town in matters
of sewerage and sewage disposal.

Respectfully submitted

DEPARTMENT OF PUBLIC HEALTH

Samuel B. Kirkwood, M.D.,
Commissioner of Public Health

Paul F. Flaherty,
William H. Griffin, M.D.
Paul J. Jakmauh, M.D
Raymond L. Mutter,
Conrad Wesselhoeft, M.D.,
Charles F. Wilinsky, M.D.,

Public Health Council

DEPARTMENT OF PUBLIC WORKS

John A. Volpi

Commissioner
Fred B. Dole,
Lewis J. Fritz,

Associate Commissioners
Rodolphe G. Bessette,

Director Division of Waterways
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RULES AND REGULATIONS TO PREVENT POL-
LUTION OR CONTAMINATION OF ANY OR
ALL OF THE LAKES, PONDS, STREAMS, TIDAL
WATERS AND FLATS WITHIN THE COM-
MONWEALTH OR OF THE TRIBUTARIES OF
SUCH TIDAL WATERS AND FLATS.

The Department of Public Health, acting under the au-
thority of Section 5, Chapter 111 of the General Laws, appear-
ing in the Tercentenary Edition thereof, as amended by
Chapter 615 of the Acts of 1945, and every other act thereto
enabling, hereby prescribes and establishes the following
rules and regulations to prevent the pollution or contamina-
tion of any or all of the lakes, ponds, streams, tidal waters
and flats within the Commonwealth or of the tributaries of
such tidal waters and flats.

A PPENDIX A

1. No sewage and no human excrement or compost, con-
taining human excrement, and no house slops, sink wastes,
or waste water which has been used for washing or cooking,
or other polluted water, shall be discharged or put into any
lake, pond, stream, tidal water and flat within the Common-
wealth, or into a tributary of such tidal water and flat, ex-
cept as may be approved by the Department of Public
Flealth when in the opinion of the said Department the
best practicable and reasonably available means to render
harmless such sewage, human excrement, house slops, sink
wastes, waste water or other polluted water have been pro-
vided in accordance with plans approved by the Department.

2. No garbage, manure, or other putrescible matter what-
soever, shall be discharged or put into any lake, pond, stream,
tidal water and flat within the Commonwealth, or into a
tributary of such tidal water and flat, except as may be
approved by the Department of Public Health when in the
opinion of the said Department the best practicable and
reasonably available means to render harmless such gar-
bage, manure, or putrescible matter have been provided in
accordance with plans approved by the Department.

3. No manufacturing refuse, or waste product, or polluting
inuid. or other substance which bv itself or in combination
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with other substances is of a nature poisonous or injurious
either to human beings or animals, or any putrescible or-
ganic matter whatsoever, shall be discharged or put into
any lake, pond, stream, tidal water and flat within the
Commonwealth, or a tributary of such tidal water and flat,
except as may be approved by the Department of Public
Health when in the opinion of the said Department the best
practicable and reasonably available means to render harm-
less such manufacturing refuse, waste product, polluting
liquid, substance, or putrescible organic matter have been
provided in accordance with plans approved by the De-
partment.

4. No refuse, or waste product, or polluting liquid, or
other substance of a nature poisonous or injurious either to
human beings or animals, or putrescible organic matter
whatsoever from a tannery, currying shop, or other estab-
lishment or place where the skin, wool, hair, or fur, of any
animal is treated, or from a slaughterhouse or other building

for carrying on the business of slaughtering cattle, sheep, or
other animals, and no wastes from a melting or rendering-
establishment shall be discharged or put into any lake, pond,
stream, tidal water and flat within the Commonwealth or a
tributary of such tidal water and flat, in a manner which
may be injurious to the public health, or may tend to create
a public nuisance, except as may be approved by the De-
partment of Public Health when in the opinion of the said
Department the best practicable and reasonably available
means to render harmless such refuse, waste product, pol-
luting liquid, substance, putrescible organic matter, or
wastes have been provided in accordance with plans ap-
proved by the Department.

VI,ADO A. GETTING, M.D., Dr.P.H
Commissioner

Prescribed and established by the Department of Public
Health at the meeting of its Public Health Council held on
Tuesday, August 14, 1945.

VLADO A. GETTING, M.D., Dr.P.H
Commissioner

Approved by Governor and Council on September 19, 1945
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Chemical Analysis, 1954.

Biochemical Oxygen Demand.

Per Per Per Per Per
Cent Cent Cent Cent Cent Cent

D. O. Satu- D. O. Satu- U. O. Satu- D. O. Satu- D. 0. Satu. D. 0. Satu.
rated. rated. rated. rated. rated. rated,

0

50 2.3 311.0 13 1.8
5.3 73

23 .43
2.4 32

32 2.4304
43

6

1.6 20 5.2 683.1

3 86 2.8 38 4.0 65 1.9 24 5.8
4 74 3.1 43 4.3 59 2,5 32 6.2

124

4.7 65 .9 12
6.4.6 63

4,6 63 4.1104

5.0 67 5.4 70 5 8 78
i

3 4 44

ol] hrs. * 1
after

*4*
aft

4 Y
afti

1 to 2 hr:
before aft'

apling Time, Relative to High Tide

Appendix B.

Station

[Parts per million.]

Dissolved Oxygen and Per Cent Saturated.
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Suspended Solids.
[Parts per million.]

Station. 7/16 7/20 7/27 8/5 8/13 8/18

1 ....
2 9 3 2 10 8

2 6 115 188 146 60 200
3 .... 19 16 - 16 16 20
4 . . 55 14 13 26 12 12
5 ... 12 - 11 8 8 9

6 ... 7 12 13 7 8 10
7 .... 13 7 11 4 6 14
8 .... 33 11 - 11 7 13
9 ... 20 32 - 60 5 9

10 ....
14 17 15 21 4 5

11 .... 6 6 6 8 4 18

BacUrial Examination.
[Most Probable Number per 100 ml]

Station. 7/16 7/20 7/27 8/5 8/13 8/18

1 . 36 150 93 73 2,400 230
2 ...

. 4,600 36 36 36 11,000 36
3 . 230 430 - 4.600 43,000 9,300
4 230 230 110,000+ 230 430,000 2,400
5 . 230 36 110,000+ 91 430,000 430

6 . 230 36 110,000+ 230 240,000 91
1
...

. 2,400 36 110,000+ 430 43,000 91
8 ....

230 36 - 91 93,000 110
9 . 36 36 - 230 43,000 230

10
... 230 91 100,000 36 93,000 36

11
... 36 36 2,400 23 14,300 36

Mud Samples.
[Parts per million.]

Sulfide Sulfide
Station. (Wet Basis). (Dry Basis).

3 496 i 3,100
3 460 1,530
6 188 783
7 256 | 1,160
8 319 1,990
9 240 ' 2,000








