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REPORT OF THE DEPARTMENT OF PUBLIC
HEALTH RELATIVE TO AN INVESTIGATION
AND STUDY OF THE CAUSES CREATING A
NUISANCE ON THE SHORE AND BEACHES
OF SWAMPSCOTT, AND OF MEANS OF RECTIFYING SUCH CONDITIONS.

To the General Court.

In accordance with the provisions of chapter 26 of
the Resolves of 1948, the Department of Public Health
has investigated and studied the causes creating a
nuisance on the shore and beaches of Swampscott and
means of rectifying such conditions, and submits the
following report.
The resolve is as follows
Resolve

providing

for

an Investigation and Study

by

the

Public Health of the Causes creating a
Nuisance on the Shore and Beaches of Swampscott, and of
Means of rectifying Such Conditions.
Department of

Resolved, That the department of public health is hereby authorized
and directed to investigate and study conditions existing along the
shore and beaches and any brook draining thereto in the town of
Swampscott and the causes of the pollution of the water whereby
articles of sewage, garbage, coal dust, oil and other obnoxious matter
float therein and are discharged upon the shore and beaches making them unhealthful and unsuitable for use by the public for recreation
and bathing, with a view to the adoption of proper means to rectify
such conditions and to render the beaches and water usable and sanitary, and enhance their value for use by the public. For the purposes of this resolve, said department may expend such sums as may
hereafter be appropriated therefor. Said department shall report its
recommendations, if any, and plans and estimates of the cost of any
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works, improvements or changes which may be necessary to carry
them out, together with drafts of legislation as may become necessary
therefor, by filing the same with the clerk of the house of representatives on or before the first Wednesday of December in the current year,
and shall at the same time file a copy thereof with the budget commisApproved May 14, 1948.
sioner.

The Department of Public Health has caused examinations to be made, under the provisions of chapter
26 of the Resolves of 1948, of the shore line of the east
coast of Massachusetts from Black Rock Beach on the
westerly side of Nahant to Flying Point, so called, in
Marblehead and Tinkers Island off Marblehead. Only
a small section of this area, viz., a part of Kings Beach,
Fishermans Beach, Whales Beach, Phillips Point and
part of Phillips Beach, is included in Swampscott.
However, it was necessary to examine additional areas
outside of Swampscott in order to determine whether
or not nuisance conditions in the water and on the
Swampscott shores originated from outside sources.
In connection with these examinations floats were
released in the vicinity of sew Ter outlets in the town of
Nahant and in the vicinity of the outlets for the disposal
of sewage from the towns of Swampscott and Marblehead
in order that conditions affecting the disposal of sewage
from these outlets might be observed. Numerous samples
of sea water were collected from Nahant Bay and at
the beaches for chemical analysis and bacterial examination, and observations were made of wind directions
and velocity of tidal currents during the investigation.
Details relative to these float tests and of the results of
bacteriological and chemical analyses and results of
observations of tidal flow are set forth in the engineers’
report appended hereto and made part of this report.
Complaints of nuisances on the beaches of the town
of Swampscott have been brought to the attention of
the Department of Public Health for a number of years,
but in every examination made by the Department of
Public Health in response to these complaints the results
of bacterial examinations showed that the water at the
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beaches along the shore of Swampscott

was reasonably

free from bacteria characteristic of pollution and safe
for public bathing. These findings were confirmed by
examinations made during the summer of 1948 under
chapter 26 of the Resolves of 1948. However, certain
materials characteristic of sewage, including condoms
and grease balls, were found at various places on some
of the beaches of the town of Swampscott, in addition
to a certain amount of coal dust and natural deposits
of marine life. Comparatively little garbage and rubbish
were found on these shores during the summer of 1948.
The presence of such materials on the shore substantially
detracts from the enjoyment of the beaches by the public.
Location

of

Potential Sources

of

Pollution

Domestic sewage from the city of Lynn and from the
towns of Swampscott, Nahant and Marblehead is discharged into adjacent tidal waters as a means of final
disposal, but all of the outlets for such disposal except
those of the town of Nahant are located in deep water
at points where earlier tests have shown that the tidal
currents and the tidal prism available for dilution are
sufficient to prevent pollution of the shores, provided
that the sewage is adequately screened before discharge.
Without adequate screening or other treatment it is,
of course, possible for materials found in sewage to be
carried considerable distances, depending upon tidal
and wind conditions. Grease balls formed by the
accumulation of grease on small floating particles, such
as cork and matches, are one of these substances. They
may reach a very considerable size and have been known
to be carried by wind and tidal action for many miles.
Of the sewer outlets examined in connection with the
pollution of Swampscott beaches under chapter 26 of
the Resolves of 1948, that of the city of Lynn is the
most remote from the Swampscott shore line. This
outlet is located in Broad Sound about 3,600 feet southwest of Bass Point, Nahant. This outlet has a submergence of 37 feet at mean low water. Floats released
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from a point over this outlet in earlier investigations
in no case reached any point in the vicinity of the Swampscott beaches. However, it is recommended that more
adequate screening be provided in connection with this
sewage, particularly the sewage of the town of Saugus,
which is discharged into the Lynn outfall without screening, and that more adequate facilities for the control of
the overflow of storm water and sewage from the sewers
of the city of Lynn should be provided, more especially
the overflow from the city sewers into the system of
enclosed brooks which has an outlet in tide water in
the vicinity of Kings Beach in Swampscott.
Relative to the outlets for the sewage of the town
of Nahant, investigations by this Department have
shown ten municipally owned outlets, all of which discharge along the shore of this town in shallow water.
The estimated quantity of sewage discharged during the
summer period is 0.4 million gallons per day. No treatment in the form of screening is provided, and because
of local nuisances the Department of Public Health has
found it necessary to recommend a suitable system of
intercepting sewers and sewage treatment works in
connection with the disposal of sewage from this municipality. Relative to pollution of Swampscott beaches
from these sewer outlets, there is conclusive evidence
from the investigation under chapter 26 of the Resolves
of 1948 that floating matters entering the tidal waters
from the sewers of the town of Nahant under existing
conditions can reach the shores of the town of Swampscott. Certain private outlets are located along the
shore of Nahant. These outlets are in violation of the
rules and regulations adopted by the Department of
Public Health under the provisions of chapter 615 of the
Acts of 1945. The Department must refer the matter
of these private outlets to the office of the Attorney
General for prosecution unless action is taken to discontinue them.

The outlet of the town of Marblehead, which is located
about 550 feet southwest of Tinkers Island in tidal
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water at a depth at mean low water of 37 feet, appeared
to be operating satisfactorily at the time of the investigation, although the sewage discharging through this
outlet is subjected only to screening through coarse
racks. In spite of the fact that there was no evidence of
sewage materials reaching the shores of Swampscott from
this outlet, the Department of Public Health is of the
opinion that more suitable means for screening should be
considered.
The sewer outlet nearest the shore of Swampscott is
its municipal outlet, which is located 300 feet south of
Dread Ledge off Phillips Point, through which is discharged an average of approximately 0.8 million gallons
per day of domestic sewage during the summer period,
and a maximum of 6 to 7 million gallons per day at
certain times. Sewage discharged through this outlet is
comminuted or, in other words, macerated in a manner
which is supposed to eliminate large particles of floating
matter, and the sewage is then pumped to an outlet
submerged in 46.5 feet of water at mean low tide. Observations made during the past summer under the
provisions of chapter 26 of the Resolves of 1948 confirm
the results of earlier examinations made by the Department of Public Health and show that, in spite of the fact
that this sewage is passed through comminutors, materials
characteristic of sewage now reach certain of the beaches
of the town of Swampscott from this outlet under appropriate tidal and wind conditions. In this connection
it should be pointed out that the town of Swampscott
is now building a new outfall sewer with an outlet near
the existing outlet above described. In the approval
of the plans for this outlet, the Department indicated
that it may be advisable to extend the new outlet to
a point about 1,000 feet easterly of the existing outlet
where deeper water can be reached and where earlier float
tests had indicated a possibly greater tidal velocity. It is
expected that the new outfall sewer will be completed before the summer of 1949. The Department recommends
that adequate care be exercised at all times in the opera-

10

HOUSE

No. 2095.

[Jan,

tion of the facilities for removing floating matters from
the sewage of the town of Swampscott.
In addition to pollution of the shores of the town of
Swampscott from the sewage of that town discharged
through the outlet off Dread Ledge, these shores were
polluted by the discharge from certain private outlets.
Such outlets exist in violation of the rules and regulations adopted by this Department under the provisions
of chapter 615 of the Acts of 1945. Unless the discharge
of sewage by this means is discontinued, the Department
of Public Health will have no alternative but to refer
the matter to the office of the Attorney General for
prosecution.

Another source of pollution of certain Swampscott
beaches at times was found to be the coal dust which
apparently results from coal-handling operations at an
industrial plant and at coal yards in Lynn. Communications in these cases to the companies involved have
been sent by the Department of Public Health requesting
a remedy. Another common form of pollution of the
Swampscott beaches which was not in evidence at the
time of the investigation under chapter 26 of the Resolves
of 1948 are deposits of garbage, rubbish and oil which
the earlier investigations would indicate were the results
of the disposal of such materials into the sea from vessels
or scows. Such pollution is natural to all marine waters
from ships, and is subject to control by the federal
authorities.
The beaches of Swampscott are at times affected by
marine growths which normally occur in tidal waters.
During the investigation under chapter 26 of the Resolves
of 1948 large deposits of a marine growth known as
Ectocarpus were found along Lynn Beach and certain
sections of Kings Beach. This growth is in the form
of a tufted, yellowish to brown-olive plant which has a
dark brown and almost black appearance in the water.
When it is deposited on the beach the color changes to a
lighter brown upon drying and it gives off a strong putrid
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odor when it decomposes. Any control measures designed to reduce the growth of aquatic plants would be
impracticable in the tidal waters of an area as large as
Nahant Bay. The only practicable solution to the
problem is the regular removal of the growth deposited
on the beaches at sufficiently frequent intervals to prevent
nuisances resulting from decomposition.
Summary.

In summarizing the causes of pollution along the shores
of Swampscott and the means of rectifying such conditions, as determined in the investigation and study
made by the Department of Public Health under chapter
26 of the Resolves of 1948, it is reasonable to state that
at no time during this investigation or during earlier
investigations have the bacteriological conditions of the
water along the shore of the town of Swampscott been
such as to warrant a recommendation leading to the
closing of the beaches along the Swampscott shore to
public bathing.

Certain objectionable conditions have been found in
the past to exist on certain of these bathing beaches,
and did exist at times during the investigation under
chapter 26 of the Resolves of 1948 as a result of floating
materials originating from the domestic sewage discharged into the tidal waters from the outlet of the town
of Swampscott off Dread Ledge and from the sewer outlets of the town of Nahant.
In view of these conditions, the Department of Public
Health recommends that a careful investigation be made
by the authorities of the town of Swampscott in order
that floating materials in the sewage of this municipality
may be effectively removed prior to disposal into the
adjacent

tidal waters.

Relative to pollution of Nahant Bay by the disposal
of sewage from the town of Nahant, the Department of
Public Health proposes to take action through the office
of the Attorney General in the enforcement of the pro-
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visions of chapter 615 of the Acts of 1945 unless the
town of Nahant submits acceptable plans and constructs
suitable sewage treatment works at an early date.
YLADO A. GETTING,
Commissioner.

GORDON HUTCHINS,
FRANCIS H. TALLY,
RAYMOND L. MUTTER,
WILLIAM H. GRIFFIN,
RICHARD M. SMITH,
CHARLES F. WILINSKY,
PUBLIC

HEALTH COUNCIL.
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FINANCIAL REPORT.

Investigation and Study
(Chapter 669,

relative to Nuisance at Swampscott Beach.

Acte of 1948. Account

2001-26-00.)

Appropriation under chapter 669
Expenditures
Salaries

Callahan
Gardner
Houghton
Kelly

Sullivan

Travel

Boat hire
Petty cash
Survey charts
Photostats
Float

Balance

Financial statement verified (under requirements of
chapter 7, section 19, General Laws) February 2, 1949
JOSEPH A. PRENNY,
,

For the Comptroller

Approved for publishing.

RALPH E. HOUGHTON,
i cling Comptrolle

14

HOUSE

No. 2095.

[Jan

ENGINEERS’ REPORT.
Office

of

Division

of Sanitary Engineering,

Department of

Public Health, Room 511 A.
State House, Boston, Mass., December 1, 1948,

To Ur. Ylado A. Getting, Commissioner of Public Health

Sir :
Herewith is submitted a report relative to an
investigation and study of the causes creating a nuisance
on the shore and beaches of Swampscott and of means
of rectifying such conditions, as directed by chapter 26 of
the Resolves of 1948, to be carried out by the Department of Health.
REPORT

The resolve authorizing this investigation and study
was prompted by complaints of the presence of oil, dirt,
rubbish, garbage, matters of sewage origin and other
materials deposited on the shore and beaches of Swampscott. These offensive materials not only result in a

nuisance which detracts from the value, appeal and
attractiveness of the shore and beaches, but present the
possibility of a public health hazard to bathers and
others frequenting this area.
The resolve refers specifically to objectionable conditions on the shore and beaches of the town of Swampscott, but complaints have been received by the
Department of similar conditions on the shores of other
neighboring municipalities. In order to determine the
underlying causes of these conditions in Swampscott, it
was necessary to investigate and study, so far as practicable, all factors which might cause objectionable
conditions in the tidal waters of the coast line between
Nahant and Marblehead. These studies included shore
examinations, inspection of sewerage and sewage dis-
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posal works, observations of tides, currents and wind
conditions affecting the disposal of sewage in these
waters, and laboratory analyses and examinations of sea
water, marine growths and floating debris and materials
of sewage origin deposited on the beaches.
Coastal Area

op

Swampscott and Vicinity.

The area considered in this investigation includes
the shores, beaches and tidal waters of Nahant, Lynn,
Swampscott and Marblehead, comprising a coastal strip
extending from Black Rock Beach in Nahant to Flying
Point in Marblehead, a shore line distance of 16.2 miles.
The coast of this area consists principally of gradually
sloping sandy beaches interspersed with rocky sections.
The length of coast line investigated in each municipality is shown in the following table:
Length

of Shore

Line (Black Rock Beach to Flying Point).
Municipality.

Nahant

Miles.

9.1

Lynn

1.2

Swampscott

3.6

Marblehead

2.3

Total

16.2

This area has long been one of the most popular
resort centers along the Massachusetts coast. Eight
gently sloping beaches of fine white sand located along
the shore constitute the principal recreational attraction.
State and municipal bathhouses are operated at some
of these beaches. The following table lists the beaches,
their magnitude, and number of persons frequenting
them, together with other pertinent data:
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Bathing Beaches.

Controlled

Name

Estimated Number
Bathers per Day

of

by-

Average.

Beach

Tudor

Little Nahant Beach

(Short

Beach).

Lynn
Kings

Beach

Nahant

0.4

250

1,000

Nahant

0.6

1,000

3,000

Metropolitan

District

1.7

10,000

125,000

Metropolitan

District

0.7

1,000

5,000

.

0.4

1,000

5,000

.

0.4

250

1,000

Marble-

1.2

500

2,000

1.0

1,000

5,000

6.4

15,000

147,000

Commission.

Beach

Commission.

Fishermans Beach (Blaney

Swampscott

.

Whales Beach

Swampscott

.

Beach).

Phillips

Beach

Swampscott,

Devereux Beach
head Beach).

(Marble-

Maximum,

.

head and private.
Marblehead and private

The use of these beaches is not limited to the considerable population residing in the communities in
which they are located, but attracts many persons from
the populous Metropolitan Boston area as well as more
distant points. The following table shows the resident
population of the communities considered in this investigation

:

Population.
Municipality.

Nahant

2,396
105,153

Lynn
Swampscott

Marblehead
Total

Population
(1945 Census).

...........

...........

11,835
12,524
131,908

Wlule the total resident population according to the
1945 census is 131,908, it is estimated that the influx
of approximately 6,000 summer residents into these
municipalities increases the total summer population to
about 138,000. The number of potential users of the
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beach facilities is further increased by transient visitors,
including patrons of summer hotels in the vicinity.
Discharge

of

Sewage

into

Coastal Waters.

Sewage from the municipal sewerage systems of the
city of Lynn and the towns of Nahant, Swampscott and
Marblehead is discharged into adjacent tidal waters for
final disposal through outfalls located in relatively deep
water except in the case of Nahant. The sewage from
Nahant is discharged through numerous outlets in
shallow water adjacent to its shore. The total estimated
amount of sewage discharged into the ocean from these
municipalities during the summer months amounts to
an average of about 22.7 million gallons per day, as shown
in the following table:
Quantity

of Sewage discharged into the

Oce ean.
Average

Dry Weather Flow

(Mil. Gals, per Day).
Lynn (including Saugus!

Nahant
Swampscott

Marblehead
Total

The analyses of samples of the dry weather sewage
from the sewerage systems of Lynn, Swampscott and
Marblehead show that these sewages can be classified
as ordinary domestic sewages as indicated by the amount
of suspended, organic and fatty matters present. The
sewage of Nahant being from a residential community
probably has the same characteristics as ordinary domestic
sewages. The following table shows the results of the
analyses of the dry weather sewages of Lynn, Swampscott
and Marblehead, together with the average of ten ordinary
domestic sewages for comparison.
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-1 nalyses of Sewage discharged into the Ocean
(Parts per Million.)

Ammonia.
SU

Total

|sids

bonds.

station

,

ed

Bio

:

.

Oxygen

Free

Total
Albuminoid.

Demand.

Fats-

.

104

18.0

8.8

355

111

Swampscott, pumping sta-

312

28.0

5.6

420

143

Marblehead, screen house

168

28.0

3.9

305

100

263

40.4

8.1

350

97

Lynn, pumping

tion.

.

of ten ordinary
domestic sewages.

Average

Brief descriptions of the sewerage and sewage disposal
works in these municipalities are now presented.
Lynn Sewerage System.

The city of Lynn is sewered in part on the combined
system, wherein the sewers receive both sewage and
storm water, and in part on the separate system, wherein
separate domestic sewers and storm water drains are
provided. The storm water drains discharge into adjacent water courses or into the ocean. With the exception of some pumped areas, the sewage flows by
gravity to a screen house and pumping station located
at Lynn Harbor off Broad Street. The screens consist
of [Lt-inch bars with
clear openings. Screenings
are removed several times daily and the screenings disposed of by burning. These screens are badly worn and
plans are now under way for their replacement. The
sewage is pumped through a 60-inch cast-iron outfall
sewer terminating about 3,600 feet southwesterly off
Bass Point, Nahant, at a depth of 37 feet below mean
low water. This outfall sewer also receives the sewage
of the town of Saugus, and the total average discharge
through the outfall is about 20 million gallons per day
during the summer period. The sewage from the town
of Saugus amounts to about 0.25 million gallons per day
and is not screened. In order to remove floating matter
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from the Saugus sewage, proper screens should be installed at the Saugus Pumping Station.
The Lynn sewers along the Nahant Bay section are
constructed on the separate system, and storm water
from this area discharges onto the beaches through a
series of storm drains. Kings Brook conduit, located
on the boundary line between Lynn and Swampscott,
and discharging onto Kings Beach, receives storm water
from this section of Lynn and from the town of Swampscott. One of the principal tributaries of Kings Brook
conduit in Lynn is Stacey Brook, so called. According
to information furnished by the city engineer of Lynn, a
combined sewer in Sanderson Street is provided with an
overflow' weir, whereby mingled sewage and storm water
overflow's from this sewer into Stacey Brook at times of
heavy flow. An investigation of Kings Brook conduit
and its tributaries did not indicate that any sew'age
was entering this conduit from the town of Swampscott
at the time of the examination. However, the results
of the analyses of samples collected from Stacey Brook
showed that even during times of normal sewage flow,
sewage w as evidently entering Stacey Brook from the
Lynn sewerage system. A thorough investigation should
be made by the city of Lynn with a view to preventing
the overflow of sewage into Stacey Brook in order to
prevent the pollution of Kings Beach.
r

Nahant Sewerage System.
The sewerage system of the town of Nahant serves
practically the entire town, and is for the most part
constructed on the separate plan, although there are
combined sewers in a few locations in the town. Sewage
is collected entirely by gravity, with the exception of
the Little Nahant area and part of the northwesterly
section of the town. Sewage from these sections flows
by gravity to a pumping station whence the sewage is
discharged into the ocean in the vicinity of Fort Ruckman. This outlet is considered the main outfall of the
town, but in addition there are nine other outfalls which
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terminate near the shore in very shallow water. The
following table lists the ten municipal sewer outlets:
Municipal Sewer Outlets in Nahant.
Location.
Foot of Sherman Avenue.
Foot of Colby Way at Lewis Beach.
Main Outfall at Fort Ruckman.
Adjacent to town

wharf.

Foot of Swallow Cove Road
Winter Street.
Ocean Street.

Foot of Pond Street.
Foot of Antigo Street.
Off

Antigo

Street.

While no records are available of the aggregate quantity of sewage discharged into the ocean through these
outlets, its has been estimated that during the summer
period there is a discharge of about 0.4 million gallons
per day. These outlets of the town of Nahant have
been a source of complaint for many years, and the
Department under date of February 16, 1934, recommended that the services of an engineer of experience in
sewerage construction be obtained with a view to improving sewage disposal conditions. In 1939 the Department again expressed the opinion that the present
method of sewage disposal was unsatisfactory, and that
in the interest of public health the sewage from the
various sewer outfalls should be conveyed to a point
where bathing waters would not be affected. Since that
time the Department has repeatedly emphasized the
need of improvements in sewage disposal in Nahant,
and has advised the town that unless acceptable plans
are submitted and suitable sewage treatment -works constructed at an early date the Department of Public
Health proposes to take action through the office of the
Attorney General in this matter, under the provisions
of chapter 615 of the Acts of 1945.
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An examination made of the shore line of Nahant at
low water showed that in addition to the municipal sewer
outlets there are six private sewer outlets. Some of these
are exposed at times of low water, and there was evidence
of sewage material in their vicinity.
Swampscott Sewerage Systern.

The sewers of the town of Swampscott are constructed
on the separate system to receive only the domestic
sewage. Storm water drains discharge into conduits
and water courses terminating at tide water. The main
sewers from the easterly and westerly sections of the
town terminate at the screen house and pumping station
at Humphrey Street. The screen house is equipped with
two comminutors, each of 50,000 gallons’ per hour capacity, or a total capacity of 2.4 million gallons per day.
The purpose of the comminutors is to macerate or shred
sewage materials to eliminate floating matter. When the

flow exceeds the capacity of the comminutors it escapes
through a by-pass provided in the screen house, which is
equipped with screens consisting of f-inch bars with
4%!-inch clear openings. From the screen house the
sewage flows through a covered basin of 200,000 gallons’
capacity. The floor of the basin slopes to a pump well
from which the sewage is pumped through 5,280 feet of
18-inch cast-iron outfall sewer which terminates off Dread
Ledge where the depth of water at mean low tide is about
46.5 feet. The pumping capacity is limited by the outfall
sewer to about 7 million gallons per day. Estimates of
the sewage flow indicate that it averages about 0.8
million gallons per day in the summer period, while the
quantity of sewage reaches a maximum of about 6 million gallons per day at times of high ground water. This
indicates excessive leakage of ground water and storm
water into the sewerage system, and the Department
of Public Health recommended as recently as May 6,
1947, that studies be made with a view to preventing this
excessive infiltration of surface or ground water into the
sewerage system. At the time of the examination a
Venturi meter was being installed in order that accurate
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measurements of the sewage flow may be recorded. For
several years prior to the installation of the comminutors
in 1941 complaints were received relative to floating materials from the outfall sewer being deposited on the
Swampscott beaches, which apparently passed the bar
screens then existing in the basin at the pump well.
These screens were removed when the comminutors were
installed.
In 1946 the town of Swampscott had under consideration the replacement of the 18-inch outfall sewer
because of leakage and insufficient capacity. The Department at that time stated that deeper water could
be reached if the outfall were extended in an easterly
direction about 1,000 feet, where float observations
indicated the currents are somewhat more rapid than at
the present outfall. Under date of May 6, 1947, the
Department approved a new outfall to be located just
westerly of the present outfall to terminate about 50
feet from the existing outfall. This approval was with
the understanding that should objectionable conditions
result from the discharge of sewage matters, the proposed
outlet would be extended to deeper water where the
currents appear to be somewhat more rapid than at the
present location.
The construction of the new outfall as approved has
been started, and it is anticipated that the work will be
completed prior to the summer season of 1949.
The investigation disclosed eight private sewers discharging sewage into the ocean along the shore in the
Phillips Point section of Swampscott.
Marblehead Sewerage System.
The sewers of the town of Marblehead are constructed
on the separate system, and the domestic sewage flows
by gravity to a screen chamber located at Marblehead
Neck. The sewage from the northeast section of the
town requires pumping into the system. The screen
chamber at Marblehead Neck is equipped with screens
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consisting of 1-inch square bars with 2-inch clear openings. The screens are cleaned manually and the screenings
are disposed of by burying. Sewage discharges by gravity
into the ocean through a 20-inch cast-iron outfall sewer
about 3,400 feet long, which extends from the screen
chamber to a submerged outlet about 550 feet southwest
of Tinkers Island. The depth of water at the outlet is
about 37 feet at mean low water.
No measurements are made of the daily flow of sewage, but estimates indicate that the average daily sewage flow does not normally exceed 1.5 million gallons
during the summer period.
Under date of August 10, 1926, the Department
approved the plans for the construction of this submerged outfall sewer for Marblehead, and expressed the
opinion that these works should properly dispose of the
sewage before it can reach any shore or cause other objectionable conditions, and that they appeared adequate
to meet the requirements of the town for many yeaqs.
No private sewer outfalls were found to be discharging
into the ocean along that portion of the shore line of
Marblehead examined during this investigation, nor
were any connections noted whereby sewage could
overflow from the sewerage system into storm drains or
water courses.
Shore

and

Beach Examinations

In connection with the investigation, the shores and
particularly the beaches between Black Rock Beach in
Nahant and Flying Point in Marblehead were examined
almost daily during July and August. The general condition of the beaches was noted and the presence of any
objectionable foreign matter was recorded in detail, together with observations of tide and wind conditions.
These records have been compiled and summarized for
this period and are on file in the office of the Division of
Sanitary Engineering of the Department of Public Health.
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Garbage and Rubbish.

These investigations showed practically no evidence of
any garbage, and only occasional deposits of rubbish
consisting of crates and boxes which had floated on to the
beaches. These deposits were minor as compared with
the large amounts reported during previous summers and
substantiated by photographs presented before legislative
committees considering the advisability of this investigation. It had been suggested that such material may
have been dumped from scows or vessels outside Nahant
Bay and washed on to the beaches under certain wind
conditions. During the period of this investigation, a
sharp lookout was maintained for scows disposing of
garbage and refuse, and vessels passing in the vicinity
were carefully observed for this practice. It was evident
that there was no considerable dumping of garbage or
other refuse into the tidal waters in this vicinity from such
sources during the past summer.
Materials of Sewage Origin.
The examinations of the shores did show floating matters characteristic of sewage from time to time during the
investigation, particularly following easterly and southerly winds. One of the most frequently observed materials characteristic of sewage were grease balls which are
formed by the accumulation of grease in the sewage on
matches, bits of cork or on similar objects in the sewage.
These grease balls varied in size from one quarter of an
inch to three inches in diameter, and are particularly
offensive to bathers and others using these beaches for
recreation. Grease balls were found at various times on
Lynn Beach, Kings Beach, Fishermans Beach, Whales
Beach, Phillips Beach, and Devereux Beach. They were
found in greatest numbers and most frequently on Phillips
Beach, Whales Beach and Fishermans Beach, which are
nearest the outlet of the outfall sewer of the town of
Swampscott. Analyses of some of these grease balls
collected at the time of this investigation indicate that
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they are composed chiefly of grease and other matters of
sewage origin. A typical analysis is shown in the following table:
Analyses

of Nine Grease Balls collected August 12 from Whales Beach,
Swampscoll, 19^S.
Per Cent 4

Volatile matter (dry basis)
Total organic nitrogen (dry basis)
Fats (dry basis)
Lime (dry basis)

.

.

.

.

87.6
0.13
78.7
0.0

The absence of lime appears to exclude the Lynn and
South Essex Sewerage District outlets as the source of
the grease balls, as the sewage in these two systems is
known to contain lime.
Another very common form of pollution characteristic
of sewage and observed on the beaches were condoms.
While found occasionally on all the beaches included in
this investigation, they were noted most frequently and
in very large numbers on those beaches nearest the
Swampscott outfall. The condition of the condoms on
those beaches nearest the Swampscott outfall indicated
that they had passed through the comminutors but were
only partially macerated. A few of these objects were
observed intact floating in the water over the Swampscott
outfall. The presence of these objects on the beaches has
resulted in numerous and justifiable complaints.
Marine Growths.
Large deposits of a marine growth which normally
occurs in tidal waters were noted during the period of this
investigation on Lynn Beach between Red Rock and the
Lynn-Nahant boundary line, a distance of about 0.8 miles.
This growth was identified in the laboratory as Ectocarpus,
possibly the species Ectocarpus Siliculosis, the plants of
which are tufted yellowish to brown-olive in color, with
a dark brown and almost black appearance in the water.
Observations showed that this growth covers a large area
of the bottom of Nahant Bay. When it is deposited on
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the beach it turns a lighter brown on drying out, and as
it decomposes it emits a very putrid odor. Depending on
wind conditions deposits of this natural growth were observed at various times at Kings, Fishermans, Little
Nahant and Whales Beach, but it was not as pronounced
as at Lynn Beach where the deposits varied from 1 to
6 niches in depth. The removal of this natural growth
from Lynn Beach during the past summer necessitated
the continual employment of men and trucks by the
Metropolitan District Commission during July, August
and September, at an estimated cost of $6,500. To prevent such deposits it would be necessary to actually destroy the growths in Nahant Bay, but the large area of
Nahant Bay and the great volume of water therein would
make it impracticable to employ any of the mechanical
and chemical means known for controlling such growths.
These natural deposits diminish the value of Lynn Beach
for bathing purposes and are a source of complaint by
residents in the vicinity. This growth is not known by
the Department to be injurious to the public health, and
the samples analyzed in the laboratories show no evidence
of sewage pollution in the material.
Coal Dust.

At various times during the investigation, when the
wind was in the westerly quadrant, deposits of fine black
particles were observed on Lynn Beach and its general
vicinity. The analyses of samples of sand collected from
Lynn Beach at these times showed that these fine particles
were coal dust. The investigation disclosed that this
condition resulted from the storage of coal in the industrial district along Broad and Washington streets near
Lynn Harbor. The Lynn Gas and Electric Company
plant maintains an average stock pile of 22,000 tons of
bituminous coal. Sprague, Breed, Stevens & Newhall,
Inc., Lampers, Inc., and Reed & Costolo store smaller
quantities of coal. The deposits of coal dust on the
beach have caused at times considerable annoyance to
those frequenting Lynn Beach. It is probably not practi-
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cable to wholly prevent the escape of fine dust during
dry weather in the vicinity of large-scale coal-handling
operations. However, in similar situations the following
measures have been used to improve conditions and might
be considered in this case:
1. Trees and tight fences have been placed as windbreaks.

2. Coal hoppers have been enclosed and covered.

3. Adjustable enclosed telescopic chutes have been used
to deposit coal on piles instead of allowing it to drop
through the air from the coal-handling apparatus.
4. Water has been sprayed on the coal at points where
dust is most likely to escape.
5. Conveying and lifting apparatus have been kept in
good repair to prevent escape of coal particles.
Quality

of

Watek

at Bathing

Beaches.

In connection with this investigation, many samples of
sea water were collected at the various beaches during
the bathing season to determine the suitability of the
water for bathing purposes. In view of materials of
sewage origin deposited on the beaches, the Department
has from time to time in past years been requested by
local municipal officials to advise relative to the safety of
these waters in this area for bathing purposes. On each
occasion, the examinations by the Department of Public
Health have shown that these waters were safe for bathing
purposes. The results of the examinations of the many
samples collected during this investigation confirm the
results of previous examinations by the Department.
The bacteriological quality of the water is recognized as
the criterion in judging the safety of waters, for bathing
purposes, and the Joint Committee on Bathing Places of
the American Public Health Association and the Conference of State Sanitary Engineers has in past years established an index of 1,000 coliform organisms per 100 c.c.
as the limit not to be exceeded in waters used for such
purposes. The results of the many bacterial examinations
of samples collected at these beaches during this investi-
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gation show that this index was not exceeded except in
4 samples out of a total of 50 samples, and the average
index was well below this limit as indicated in the following table:
Results of Bacterial Examination of Water at Beaches.
Beach.

Lynn

Geometric Mean
Coliform Index

Location.

Beach

(Organisms per
100 c.c.).

Nahant

Lynn Beach

Lynn

Kings Beach

Swampscott

Fishermans Beach (Blaney

Beach)

.

193.10
51.80

Swampscott

237.10

....

268.30

....

Whales Beach

Swampscott

Phillips Beach

Swampscott and Marblehead

Devereux Beach (Marblehead Beach)

Conditions

.

affecting

through

Marblehead

the

Outlets

19.31

....

.

.

51.80

.

Disposal

into the

51.80

.

of

Sewage

Ocean.

During this investigation studies were made of tides,
currents and wind conditions affecting the disposal of
sewage into the sea from the sewer outlets of Marblehead,
Swampscott and Nahant. Extensive studies were not
conducted in connection with the Lynn outfall, as previous
investigations indicated that sewage materials from this
outfall did not reach the shores of the area included in
this investigation. However, observations made from
time to time during the recent investigation and the results of shore examinations indicate that none of the
objectionable materials deposited on the shores of the
area under consideration originated from the Lynn outfall.
The outfall sewer of the South Essex Sewerage District,
located in Beverly Harbor, was likewise studied only
briefly inasmuch as previous investigations showed that
tidal conditions are such that materials from this outfall
do not reach the shores under investigation.
Float tests were run under varying tidal and wind conditions in connection with the works for the discharge of
sewage from Swampscott, Marblehead and Nahant.
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Three types of floats were used in these studies, namely
floats of deep submergence (depth floats), surface floats of
shallow submergence, and chip floats. The depth floats
were constructed of 4-foot lengths of 2-inch by 4-inch
wood, weighted at the bottom to hold the float in a vertical
position, with submerged vanes fixed to the sides so that
any effect of wind action is reduced to a minimum. Each
float was surmounted with a small signal flag. The surface floats were constructed of 3-foot lengths of
inch round spruce weighted at the bottom and inserted
through wooden discs 18 inches in diameter which floated
on the surface of the water, and a length of only 2 feet
of the float was submerged. The depth floats weighed
9)4 pounds and the surface floats 5 pounds. The chip
floats or “chips”, so called, consisted of 4-inch lengths
of laths painted with distinctive colors to facilitate identification.
The course taken by sewage discharged from the outlets
was determined by releasing floats over the outlets and
making sextant observations of their positions at regular
intervals. Samples of water for bacterial examination
were collected along the path of some of the floats.
During investigations conducted in 1906 regarding a
suitable location for the then proposed sewage outfall for
the town of Marblehead, extensive float tests were conducted in the vicinity of the now existing structure off
Tinkers Island. These floats were released on both the
incoming and outgoing tides with easterly winds of
velocities between 4 and 14 miles per hour. The floats
released on the flood tides moved at a rate of about 0.38
miles per hour in a westerly direction parallel with the
coast, none passing inside a line drawn between Tinkers
Island and Rams Island. At the beginning of the ebb,
they immediately turned and started out to sea. Recent
float tests during this investigation showed similar results.
The floats traveled at rates between 0.35 and 0.42 miles
per hour on both the ebb and flood tides. Chips were
released at the Marblehead outfall on three different dates
at times of flood tide and easterly winds. On each occasion a thorough search of the beaches for several days
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following failed to show that any of these chips reached
the beaches under investigation.
Float surveys of currents in the vicinity of the Swampscott outfall were made under varying wind and tidal
conditions. The original tests in connection with this
outfall made in 1915 showed that the average velocity of
the incoming tides was 0.28 miles per hour, and similar
tests made in 1940 and during this investigation yielded
like results. Float tests made during the recent investigation also showed that the velocity of the currents at
this outfall on the ebb tide varied from 0.26 to 0.42 miles
per hour. The recent studies in connection with this
outfall further showed that floating objects are affected
primarily by wind action rather than tidal currents. This
was well illustrated by the course taken by chips over this
outfall. Floats released over the Swampscott outfall on
July 15, 1948, on the ebb tide with the wind in the northeast took a westerly course. The depth float landed on
Whales Beach in Swampscott three hours and ten minutes after release, while the surface float in approximately
the same length of time landed on Kings Beach in Swampscott. Floats released from the Swampscott outfall on
August 17, under easterly wind conditions and on the ebb
tide, also took a westerly course confirming the results of
the tests on July 15, 1948.
On July 14, 180 chips were released over the Swampscott outfall when the wind was in the northeast changing
to southwest six hours later. Sixty chips were recovered
from the beaches of Lynn, Swampscott and Marblehead
as follows: Lynn Beach 30, Fishermans Beach 7, Kings
Beach 10, Fhillips Beach 2, Devereux Beach 8, and
Marblehead 3. On August 17, with an easterly wind
blowing, 600 chips were released over the Swampscott
outlet, 508 of which were recovered the next day from
Lynn Beach, and over a period of four days 21 more were
recovered along the same beach, making a total of 529
recovered of 600 released. Both of these tests support
the statement that floating matter from the Swampscott
outfall is influenced to a greater extent by wind conditions than tidal currents in the vicinity.
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Float tests conducted at a point off the easterly shore
of Nahant, where there are several sewer outlets, indicated that floats are affected by wind conditions rather
than by the relatively feeble tidal currents. On July 26,
1948, 100 chips were released on the northerly side of
Nahant opposite the end of Pond Street on the incoming
tide. Although the tide turned four hours later, and the
wind was southwesterly, a few of the chips were recovered
at all the beaches between this point and Marblehead.
The float tests conducted show that floating matter of
sewage origin can reach the various beaches in the area
under investigation from the sewage disposal works of
the towns of Nahant and Swampscott.
Effect

of the

Disposal
of the

of

Sewage on the

Quality

Sea Watee.

As stated previously in this report the results of the
bacterial examination of samples of sea water collected
at the bathing beaches showed that the water in practically all instances w as safe for bathing purposes. In
connection with the float tests, bacterial samples were also
collected in the path of the floats released from the
Swampscott outfall. The bacterial examinations made in
connection with these float tests on July 15, 1948, showed
a coliform index of only 100 organisms per 100 c.c. at a
distance of 100 yards from the outfall, and an index of
10 at 500 yards from the outfall, indicating that the tidal
prism in this area adequately dilutes the sewage to prevent bacterial pollution of the bathing waters. Chemical
analyses of samples of raw sewage, sea water directly over
the outfalls, and sea water collected at points throughout
Nahant Bay also show that the water is not seriously
affected chemically by the discharge of sewage from the
outlets of Lynn, Swampscott and Marblehead, and that
adequate diluting waters are available.
The following table shows the free and albuminoid
ammonia content of the sewage and of the sea water over
the sewer outfalls of Lynn, Swampscott and Marblehead,
together with a typical analysis of sea w ater remote from
sources of pollution, for purposes of comparison.
T
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Ammonia in Sewage and in Sea Water

over

[Parts per Million.]

Lynn.

Sea

[Jaa
Sewer Outfalls

,

32

Swampscott.

Water

Marblehea

remote

from
Sources
of Pol-

.

.

Albuminoid ammonia

U™
ew
®

Sea
Water
over

t>__

bew

"

age'

Outfall.
Dutfall.

age'‘

0.002

18.0

0.005

28.0

0.065

8.80

0.685

5.60

lution.

Free ammonia

p

Sea
Water
over

-r>

Sew

‘

Sea
Water
over

age
***•
'

Outfall

0.010

28.0

0.00!

0.695

3.90

0.195

Outfall.

Summary.

The results of the engineering investigation under chapter 26 of the Resolves of 1948 showed that the water at
the bathing beaches along the shore from Nahant to
Marblehead was reasonably free from bacteria characteristic of pollution and safe for public bathing, and confirm
the previous investigations made by the Department of
Public Health relative to the quality of the water for
bathing at these beaches. The studies showed that the
currents and tidal prism are ample to provide adequate
dilution at the outfall sewers of Lynn, Swampscott and
Marblehead. However, due to the effect of wind conditions, floating material from these outfalls reaches the
beaches under investigation, as evidenced by the finding
of condoms, grease balls and other materials of sewage
origin. There was no evidence of such floating material
reaching these shores from the Lynn outfall or the
Marblehead outfall or the South Essex Sewerage District
outfall.

The beaches of Swampscott receive larger amounts of
such floating materials and more frequently than the other
beaches, which apparently is due in large part to the
Swampscott outfall, indicating either that the comminutors are not operating efficiently, or that other means
should be provided for the removal of such floating material before the sewage is discharged into the ocean.
There was practically no evidence of garbage on the
beaches and only occasionally was rubbish (crates, boxes,
etc.) observed on the beaches.
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The discharge of sewage from the sewer outlets of the
town of Nahant into shallow water adjacent to the shore
results in local nuisances in the vicinity of these outlets,
and floating matter from these outlets can reach the
beaches in Lynn and Swampscott.
The presence of coal dust on Lynn Beach and vicinity,
which probably originates from extensive coal piles in
the industrial area adjacent to Lynn Harbor, is a cause of
annoyance and complaint at times from those frequenting
this area.

The deposits of marine growths, particularly on Lynn
Beach, are a constant source of complaint during the
summer months, due to the putrid odor emanating therefrom when such plant life starts to decompose. The
Metropolitan District Commission removes these deposits in so far as available funds and equipment permits.
The results of analyses of samples of water collected in
connection with a study of Kings Brook conduit, which
discharges on to Kings Beach at the Lynn-Swampscott
town line, and is part of the storm system for adjacent
areas of Lynn and Swampscott, showed that Stacey
Brook, a tributary of this conduit in Lynn, receives sewage which would cause pollution of Kings Beach.
Several private sewer outlets are located in the towns
of Nahant and Swampscott. Such discharge of sewage,
unless the most practicable and reasonably available
means of treatment are adopted also, is in violation of the
rules and regulations adopted by the Department of
Public Health under the provisions of chapter 615 of the
Acts of 1945 to prevent the pollution of inland and tidal
waters of the Commonwealth.
Recommendations.

In order to remedy conditions found as a result of this
investigation, it is recommended
1. That a careful investigation be made by the authori-

ties of the town of Swampscott in order that floating
materials in the sewage of that municipality may be more
effectively removed prior to disposal in the ocean.
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2. That the town of Nahant submit plans to the Department of Public Health for proper intercepting sewers and
sewage disposal works for the town, and construct such
works at an early date.
3. That the industrial plant and coal concerns in Lynn
take such remedial measures as practicable to control the
escape of coal dust resulting from the handling and storage
of coal.

4. That adequate funds be made available to the Metropolitan District Commission to provide for regular removal of marine growths deposited on Lynn Beach at
sufficiently frequent intervals to prevent nuisances resulting from decomposition.
5. That screens be installed to remove floating matter
from the sewage of the town of Saugus prior to its discharge into the Lynn outfall, and that the town of Marblehead give consideration to more adequate means for
screening.

6. That the city of Lynn replace the worn screens at
the Lynn pumping station as early as practicable and that
more adequate facilities for the control of the overflow of
sewage from the sewers of that city be provided, more
especially the overflow from sewers into Kings Brook
conduit.

7. That all private sewer outlets discharging into the
ocean from residences in Nahant and the Phillips Point
section of Swampscott be eliminated, and that municipal
sewers or private subsurface disposal works be provided.
No legislation is required to carry out these recommendations.
The sanitary surveys and investigations all along the
shore line from Nahant to Marblehead and Nahant Bay
and adjacent waters were carried out under the immediate
supervision of Mr. Willard S. Little, an assistant engineer
of the Department of Public Health, while the field surveys were under the immediate supervision of Francis
C. Callahan, senior sanitary engineering aid. Acknowledgment is made of the assistance rendered throughout
the investigation by the officials of the city of Lynn
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and the towns of Nahant, Swampscott, Marblehead and
Saugus. Appended hereto is a map of the area included
in this investigation, showing the location of the various
beaches and the works for the disposal of sewage referred
to in this report.
Respectfully submitted,

i

ARTHUR D. WESTON,
Chief Sanitary Engineer.

JOSEPH C. KNOX,
Senior Sanitary Engineer.

