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C6e Commontocalt!) of

TION OF THE CAUSES CREATING A NUI-
SANCE ON THE SHORE AND BEACHES OF
MARBLEHEAD, SALEM, DANVERS, BEVERLY
AND MANCHESTER, AND MEANS OF REC-
TIFYING SUCH CONDITIONS.

To the General Court.

In accordance with the provisions of chapter 23 of the
Resolves of 1950, the Department of Public Health has
investigated and studied the causes creating a nuisance
on the shore and beaches of Marblehead, Salem, Danvers,
Beverly and Manchester, and the means of rectifying
such conditions, and submits the following report.

The resolve is as follows:

Resolved, That the department of public health, authorized under
chapter twenty-six of the resolves of nineteen hundred and forty-
nine to investigate and study the causes creating a nuisance on the
shore and beaches of Marblehead, Salem, Danvers, Beverly and
Manchester, and of means of rectifying such conditions, shall continue
its investigation and study until the second Wednesday in December
of the current year, at or before which time said department shall
report to the general court by filing a report with the clerk of the
house of representatives. For the purposes cf carrying out the pro-
visions of this resolve said department may expend the unexpended
balance in item 2001-24 of chapter eight hundred and ten of the acts
of nineteen hundred and forty-nine.

This investigation was originally authorized under
chapter 26 of the Resolves of 1949; however, as funds
under the resolve were not made available until late in

REPORT OF THE DEPARTMENT OF PUBLIC
HEALTH RELATIVE TO AN INVESTIGA-
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September, 1949, it was impossible for the Department of
Public Health to make a satisfactory examination of the
conditions, as the bathing season was over. As a result,
the Legislature authorized a continuation of this inves-
tigation under chapter 23 of the Resolves of 1950, and the
Department did as directed.

The investigation was made of the shore line and tidal
estuaries from Flying Point in Marblehead to Norman’s
Woe in Gloucester, a distance of approximately 44 miles.
In connection with the investigation, a sanitary survey
was made of all sewer outlets, both municipal and pri-
vate, and a survey was made of all industrial wastes being
discharged into the tidal waters. Numerous samples
were collected for bacterial examination of the sea water
at some 32 bathing beaches during the bathing season.
These samples were collected under various tidal and
wind conditions. In addition, examinations were made
of the sewer outlets of the South Essex Sewerage District
and the towns of Manchester and Marblehead. In con-
nection with these sewer outlets, floats were released from
the various outlets to determine whether the sewage dis-
charged from them reached the near-by bathing beaches
in such a manner as to affect the health of the bathers or
people using the tidal areas for recreational purposes.

Details as to the sanitary surveys and the results of the
float tests and the analyses of samples of industrial wastes
and sea water collected in the vicinity of the sewer out-
lets for chemical analysis and bacterial examination are
set forth in the Engineer’s Report appended hereto and
made a part of this report.

Complaints of nuisances on the beaches of the munici-
palities of Marblehead, Salem, Beverly, Manchester and
the Magnolia section of Gloucester have been received by
the Department of Public Health for a number of years.
Examinations have been made from time to time of the
quality of the bathing water at the beaches in these mu-
nicipalities at the request of local officials. The results
of the examinations made in previous years have indi-
cated that the bathing waters at these beaches were
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reasonably free from coliform bacteria, a type of bacteria
characteristic of pollution, and safe for public bathing.

Location of Potential Sources of Pollution.
The danger of the contamination of the waters of the

bathing beaches by domestic sewage would be the great-
est health hazard and potential cause of illness to the
bathers using these waters. The investigation showed
that sewage from the municipal sewerage systems of
Manchester and Marblehead, as well as the South Essex
Sewerage District, was being discharged in deep water off
shore with little or no treatment other than coarse screen-
ing. The South Essex Sewerage District serves the cities
of Peabody, Salem and Beverly and the town of Danvers.
The locations of these municipal sewer outlets have all
been previously approved by the Department of Public
Health. It is estimated that approximately 17.41 million
gallons per day of sewage are being discharged into the
sea by these municipalities.

In addition to the approved public outlets there were
found some 285 private sewer outlets discharging into the
coastal and tidal waters. While no measurements were
made of the amount of sewage being discharged through
these private outlets, the quantity is relatively small.
However, many of these outlets terminate near the shore
in close proximity to bathing beaches, thus making them
a potential hazard to the health of the bathers using these
beaches.

Almost daily examinations of these beaches showed
comparatively little evidence of garbage and refuse or of
sewage solids upon these shores.

Some complaints were made of the amount of oil on
the waters, particularly in Salem and Beverly harbors.
There were complaints at two of the beaches relative to
coal dust being blown or washed upon the shore.

There were also some complaints relative to the odors
caused by decomposing marine growths that had been
washed upon the beaches.
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In summarizing the results of this investigation it can
be stated that the bacterial quality of the bathing waters
at all of the beaches investigated was better than the
recognized standard for suitable bathing water, and there
is no evidence to indicate that water of this quality would
cause illness to the bathers.

The general sanitary conditions have improved since
previous investigations. Much of this can be attributed
to the improvement of the municipal sewerage systems
discharging into the tidal waters, and particularly to the
activities of the Department in enforcing the rules and
regulations adopted for pollution abatement under the
provisions of chapter 615 of the Acts of 1945. Certain
objectionable conditions caused by the discharge of sew-
age through private outlets should be corrected as soon as
possible. This should be done by the local authorities,
and there is ample legislation permitting them to cause
such corrections to be made. In the event that local
authorities fail to take action, it will be necessary for the
Department of Public Health to proceed under the pro-
visions of chapter 615 of the Acts of 1945, but, as it is
the policy of the Department to use this act primarily in
connection with municipal sewage and industrial wastes,
it is desirable that the local municipal authorities take
the necessary action regarding private sewer outlets.

Improved sanitary conditions should be provided at the
public bathing beaches to encourage persons to use these
beaches instead of bathing in uncontrolled areas which
may be hazardous as to health and safety conditions.
Such improvements should consist of providing suitable
bathhouse and sanitary facilities, also policing of the
beaches to prevent garbage, refuse and decaying marine
growth to accumulate on the beaches. The problem of
sewage products occasionally being washed upon the
beaches could be eliminated by the installation of suitable
screening devices on the outfalls of the Manchester and
Marblehead sewerage systems and in the Beverly pump-

Summary.
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ing station of the South Essex Sewerage District. Fur-
thermore, the amount of sleek area in the vicinity of the
South Essex Sewerage District outlet could undoubtedly
be reduced by the use of multiple outlets or the installa-
tion of a diffusing cover over the present outlet.

The Department of Public Health at the present time
is taking action either to have the industries now dis-
charging objectionable wastes into the tidal estuaries
discharge these wastes into municipal sewerage systems
or to provide proper industrial waste treatment works.
It is hoped that by the next bathing season the quantity
of such waste being discharged into the tidal waters will
be practically negligible.

Certain suggestions are made in the Engineer’s Report
appended hereto relative to possible solution for reducing
the pollution of two of the beaches by coal dust.

The problem of oil upon the water, particularly in
Salem and Beverly harbors, can be adequately taken
care of by enforcement of the existing legislation by the
Department of Public Safety.

The Department of Public Health concurs with the
recommendations made in the Engineer’s Report attached
hereto, and in its opinion their adoption should result
in improved sanitary conditions at the bathing beaches
as well as in improved quality of bathing and other
waters used for recreational purposes. No additional
legislation is needed to carry out these recommendations.

Respectfully submitted,

VLADO A. GETTING, M.D., Du.P.H.,
Commissioner of Public Health.

PAUL F. FLAHERTY,
FRANCIS H. TALLY, M.D.,
RAYMOND L. MUTTER,
WILLIAM H. GRIFFIN, D.M.D.,
PAUL J. JAKMAUH, M.D.,
CHARLES F. WILINSKY, M.D.,

Public Health Council.
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Office of Division of Sanitary Engineering,
Department of Public Health,

Room 511 A, State House, Boston, December 13, 1950.

To Dr. Vlado 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 Marblehead, Salem, Danvers,
Beverly and Manchester and of the means of rectifying
such conditions, as required by chapter 26 of the Re-
solves of 1949, and chapter 23 of the Resolves of 1950,
to be carried out by the Department of Public Health.

This investigation was authorized originally under
chapter 26 of the Resolves of 1949, and the sum of $4,000
was made available to carry on the investigation. As
funds were not made available until late in September,
1949, it was impossible for the Department of Public
Health to determine the conditions prevailing in the
area, especially on the beaches during the summer season.
Therefore a preliminary report was submitted to the
Legislature on December 7, 1949, and published as House
Document No. 2236 of 1950, which later resulted in the
passage by the Legislature of chapter 23 of the Resolves
of 1950. This latter resolve authorized a continuation of
the investigation during the summer of 1950, with the
final report to be submitted to the Legislature on De-
cember 13, 1950.

This investigation was instigated as aresult of numerous
complaints by the public of objectionable conditions
existing on the shores and beaches of Marblehead, Salem,

REPORT OF THE CHIEF ENGINEER.

REPORT.
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Danvers, Beverly and Manchester, caused by deposits of
materials of sewage origin, garbage, rubbish, dirt, oil and
other materials. The presence of such materials creates
a nuisance and presents a possible danger to the health
of persons frequenting the shores. The Department
studied the coastal strip from the Marblehead-Swamp-
scott boundary to the Manchester-Gloucester line and
adjacent tidal waters. The conditions at Devereux Beach
in Marblehead were described previously in House, No.
2095 of 1949. It was considered necessary to include the
Magnolia section of Gloucester in the current investiga-
tion because of objectionable conditions resulting from
the discharge of sewage in that locality and its possible
effect on the shores specified in the resolve.

The work involved in carrying out this investigation
included shore inspections, inspection of sewerage sys-
tems and outfall sewers, a survey of the amount of pollu-
tion caused by industry and observations of tides, cur-
rents and wind conditions as they affect the disposal of
sewage in these waters, and laboratory analyses and ex-
aminations of sea water, industrial wastes and sewage.

The area studied in this investigation includes the
shores, beaches and tidal waters of Marblehead, Salem,
Danvers, Beverly, Manchester and the Magnolia section
of Gloucester, comprising a coastal strip extending from
Flying Point in Marblehead to Norman’s Woe in Glouces-
ter, a shore line distance of approximately 44.5 miles.
This area includes many sandy beaches alternating with
rocky sections. The beaches here offer recreational facili-
ties to residents of the adjacent municipalities, and also
serve to attract considerable numbers of persons during
the vacation season from Metropolitan Boston, as well

Coastal Area.
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as more distant places. The following table lists the
various beaches in this area;

Bathing Beaches.

(Feet)! Control,Municipality, Name

Devereux Beach
Mackey Beach .

Marblehead
Salem

Naples Street Beach
Forest River Park Beach
Palmer Cove Beach

Juniper Cove Beach ,

Salem Willows Beach
Dead Horse Beach
Collins Cove Beach .

North Shore Babies’ Hospital Beach
Kernwood Park Beach

Danvers
Beverly

Sandy Beach
Ober Park Beach
Smelt Rock Beach
Goat Hill Beach
Water Street Beach
Independence Park Beach
Abbott Street Beach

Dane Street Beach
Woodbury Street Beach
Lynch Park Beach .

Brackenberry Beach
Mingo Beach
Endicott Junior College Beach
Plum Cove Beach
West Beach

Manchester Tucks Point Beach
Singing Beach .

Graves Beach
White Beach
Black Beach
Gray Beach

According to the recent preliminary census figures the
total resident population in the various municipalities is

200 Salem
300 Danvers

1,000 Beverly

100 Beverly
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approximately 103,000, and it is estimated that this is
augmented during the summer season by some 12,000
summer residents, exclusive of transient visitors. The
resident population of the communities considered in this
investigation is shown in the following table;

Population.

Population
'1950 Census]Municipality

13,711Marblehead
Salem 41,842

15,702Danvers
Beverly .855

Manchester ,849

Magnolia District of Glouc
Total 103,484

Discharge of Sewage into Coastal Waters.
The coastal waters studied in this investigation receive

the sewage from the municipal sewerage systems of Man-
chester and Marblehead, together with that from the
South Essex Sewerage District, which includes the mu-
nicipalities of Danvers, Beverly, Salem and Peabody, and
certain institutions in Danvers and Middleton. The esti-
mated total quantity of sewage discharged into the ocean
from these sources during the summer months amounts
to an average of about 17.41 million gallons per day, as
shown in the following table:

Quantity of Municipal Sewage Discharged into 0,

Average
Sewerage System. Dry Weather

Flow (M.G.D.)

Marblehead
............. 1.50

Manchester
............. .25

South Essex Sewerage District:
Beverly Pumping Station 3 88
Salem Pumping Station 11.78

Total 17.41
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The analyses of samples of the dry weather sewage
flow show that the sewage of Manchester and Marble-
head can be classified as ordinary domestic sewage as in-
dicated by the content of suspended, organic and fatty
matters. The South Essex Sewerage System receives
considerable quantities of industrial wastes, particularly
from tanneries in Peabody and Salem, and the analyses
accordingly show large amounts of suspended matter and
fats, though considerable quantities of these substances
are removed by the grit and grease chambers at the
Peabody-Sale'm boundary line and at the Salem sewage
pumping station. The following table shows the results
of the analyses of sewage discharged during dry weather
flow conditions from the above systems:

Analysis of Sewage Discharged into the Ocean.
[Parts per Million.]

Total Biochemical
Sewerage System. Suspended Oxygen Fats.

Solids. Demand.

Marblehead ....... 230 285 89
Manchester ....... 170 310 149

South Essex Sewerage System:

Beverly Station . . . . . 176 285 94
Salem Station

...... 720 455 162

Brief descriptions of the sewerage systems herein re-
ferred to are as follows:

Marblehead Sewerage System.

The sewerage system of the town of Marblehead is con-
structed on the separate plan, that is, for collecting only
the domestic sewage and certain industrial wastes, but
surface drainage and roof drainage are excluded. This
system of sewers serves most of the thickly built-up por-
tions of the town, but to date it has not been extended to
serve the Marblehead Neck area. The sewage collected
in the system passes through a screen chamber located at
the southerly extremity of Marblehead Neck, and is then
discharged by gravity through a 20-inch cast-iron outfall
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sewer to a submerged outlet about 550 feet southwest of
Tinkers Island. The plans for the construction of this
submerged outfall sewer were approved by the Depart-
ment under date of August 10, 1926. The depth of water
at the outlet is about 37 feet at mean low water. The
screen chamber at Marblehead Neck is entirely under-
ground and is equipped with screens consisting of 1-inch
square bars with 2-inch clear openings. The screens are
cleaned manually and the screenings are taken away for
final disposal in the ground. The screen chamber has
occasionally created a problem in the vicinity, and con-
sideration should be given to disintegrating the solids in
the sewage and returning them directly to the outfall
sewer in order to eliminate a local nuisance problem.

There are no measuring devices for recording the daily
sewage flows, but estimates indicate that the average
daily sewage flow does not exceed 1.5 million gallons dur-
ing the summer period.

Limited amounts of floating materials were seen over
the outfall during the period of the investigation, but the
tidal currents in this vicinity are strong and the tidal
prism over the outfall is so great that no evidence of
sewage is found at any great distance from the outlet.
The results of the bacterial examinations of samples of
sea water in the general vicinity of the outlet showed no
material evidence of bacterial pollution.

Manchester Sewerage System.
The sewerage system of the town of Manchester is con-

structed on the separate system plan, and the sewage
flows by gravity to a holding tank equipped with screens
located on the northeasterly side of the Boston and
Maine Railroad between Church and Beach streets.
From this holding tank the sewage is pumped through
an 18-inch cast-iron outfall sewer terminating about 1,600
feet west of House Island, where the depth of water at
mean low water is about 40 feet. The plans for this out-
fall sewer were approved by the Department under date
of January 15, 1914. The screen at the holding tank is a
manually cleaned bar rack with 1 openings. The
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pumping station is so designed that a method of grinding
the solid matters could be installed.

South Essex Sewerage System.
The South Essex Sewerage District was organized under

the provisions of chapter 339 of the Acts of 1925. It com-
prises the cities of Salem, Beverly and Peabody and the
town of Danvers. Provision also is made for the removal
of sewage from certain state and county institutions in
Danvers and Middleton. The district is operated by a
Board consisting of the city engineer of Salem, the com-
missioners of public works of Peabody and Beverly, and
a person representing the town of Danvers subject to
appointment by the local sewerage authorities. The
chairman of the Board is appointed by the Governor and
under the statute shall not be a resident of Essex County.
The cities of Salem, Peabody and Beverly are rather com-
pletely sewered, and numerous extensions are now being
made to the sewerage system of the town of Danvers.
The Peabody sewerage system is designed on the separate
plan. Much of the Salem sewerage system is designed on
the combined plan, though recent extensions are on the
separate plan. Surface water connections are being re-
moved from the sanitary sewerage system from year to
year. The Beverly and Danvers systems are designed on
the separate plan, but at times of storm there is evidence
of a considerable infiltration of surface water, especially in
the Beverly system.

The sewerage systems within the above cities and towns
are operated by municipal authorities; however, the
sewage is then discharged into the trunk sewers of the
South Essex Sewerage System. The sewage from the
cities of Peabody and Salem is collected in the same
trunk sewer and flows by gravity to the so-called Salem
Pumping Station where the sewage is then pumped into
a cast-iron outfall sewer which terminates at a point about
1,800 feet easterly of Great Haste Island. The outlet
has a submergence of 30 feet at mean low water. Sewage



1951.] HOUSE —No. 2081. 15

from Danvers and Beverly is pumped at the Beverly
pumping station into the same cast-iron outfall sewer.
At the Beverly pumping station screens are provided.
Because of the large amount of industrial wastes dis-
charged into the Peabody sewer, a large grit and grease
chamber was constructed by the South Essex Sewerage
District at the Peabody-Salem line in 1947. The sewage
then receives additional treatment as it passes through
another grit and grease chamber constructed in 1936 on
the trunk sewer just above the Salem Pumping Station.
A very considerable amount of grease and grit is removed
from the Peabody-Salem sewer by these two treatment
basins, and the following table shows the quantity re-
moved as reported in the annual reports of the South
Essex Sewerage District beginning in 1937.
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It will be noted that the maximum removal of grease
from this sewage occurred in the year 1946, when 3,871
tons were removed, while the amount of grit reached the
peak of 5,193 cubic yards during the year 1948. This
material is dumped in Peabody at a point where drainage
therefrom cannot enter tide water. Some thought has
been given to incinerating the grease.

With this very considerable amount of grease removal
the accumulation of grease balls on the Beverly shores
appears to have been controlled to a far better extent than
at the time of some of the earlier legislative investigations
of this Department, particularly that reported in House
Document No. 1250 of 1935, from which the following is
quoted:

You could have put one foot on a grease ball on every step . . .

along the tide line. These grease balls have varied from the size of a
large marble to a cantaloupe.

Practically no grease balls were found along the Salem
and Beverly shores during this current investigation.
The engineers of the South Essex Sewerage District in-
spect these shores from time to time and report that
grease balls are now rarely found.

The original sewer and pumping station at Salem were
completed soon after the turn of the century, and there
has been much agitation for a more adequate and eco-
nomical pumping station for a number of years. Several
plans have been prepared in recent years providing for
the construction of a new pumping station, but the esti-
mates of cost have been greater than the South Essex
Sewerage Board felt were reasonable. The local district
engineer has recently prepared new plans for a sewage
pumping station housing three centrifugal pumps, any
two of which will have a combined capacity of 50,000,000
gallons per day. The plans for this new pumping station
were approved by the Department of Public Health on
October 25, 1950.
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The average daily sewage flow of the South Essex
Sewerage District is shown in the following table:

Discharge of Sewage from South Essex Main Outfall Sewer
Year, M.G.D

1933 15.4
1934 14.0
1935 13.3
1936 13.5
1937 13.5
1938 14.2
1939 12.9
1940 13.5

12.31941
1942 13.3
1943 13.7

12.51944
15.01945
14.51946

1947 14.6
17.41948
15.71949

At times of storm the quantity of sewage discharged
both from the Beverly and Salem pumping stations
greatly exceeds the above figures. From such informa-
tion as is available the peak rate at Beverly may be
8,000,000 gallons per day, and at Salem, 36,000,000
gallons per day. These conditions occur probably less
than 2 per cent of the time in a normal year. The over-
flow from the Peabody-Salem main sewer during such
peaks would be at the Derby Wharf in Salem, while at
Beverly the overflow would pass through the old sewer
outfall a short distance from the Dane Street Beach.
Such overflows do not ordinarily occur during the summer
recreational season.

Due to the discharge of caustic lime into the sewers
tributary to the South Essex Sewerage District, particu-
larly in Peabody, it has been necessary from time to time
to clean the 48-inch and 54-inch outfall sewers of the
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incrustation of caustic lime in order to reduce friction
losses. This has been done at three to five year intervals.

In view of the numerous complaints relative to the
overflow of sewage from the Peabody-Salem sewer, the
need of improvements at the Salem Pumping Station and
agitation relative to the deposit of grease balls and other
sewage products, particularly along the Beverly shores,
chapter 431 was adopted by the Legislature of 1945.
This act authorized the South Essex Sewerage Board to
construct a grit and grease chamber near the Salem-
Peabody line, the necessary pumping stations, and such
additional sewerage works and treatment plants as
might be necessary to prevent the pollution of the North
River and its tributaries and the pollution of Salem and
Beverly harbors. It gave the Department of Public
Health considerable authority over the activities of the
South Essex Sewerage Board, especially so far as the
portion of the sewerage system in Peabody and Salem is
concerned. This act provided for an expenditure of not
exceeding $500,000 for improvements, and this amount
was increased to $700,000 by chapter 183 of the Acts of
1950. The 1945 act also provided that no work should
be done and no expense incurred by the South Essex
Sewerage District except under the direction of the De-
partment of Public Health and upon the granting by said
Department of its approval after a notice to the said
cities and a hearing. It also authorized the Department
of Public Health to order the said South Essex Sewerage
District to perform the duties required by the act.

It is expected that after the completion of the new
pumping station at Salem the frequent complaints rela-
tive to the overflow of sewage and the deposit of sewage
substances on the surrounding shores from the public
sewer outlets will stop. However, further treatment may
be required if the sewage flows increase materially. Such
treatment might consist of comminution or grinding of
the solids in the sewage discharged by the South Essex
Sewerage District, or possibly some further preliminary
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treatment of the sewage, and either to provide multiple
outlets in place of the single outlet 1,800 feet east of
Great Haste Island or to construct a “diffusing cover”
over the present outlet.

Float Tests.
Studies of tidal currents were made by releasing special

floats from the three sewer outfalls of Marblehead, Man-
chester and the South Essex Sewerage District to de-
termine the effect of the discharge of sewage upon beaches
and shores included within the scope of this investigation.
Two types of floats were used in these studies, a float
of deep submergence and a surface float of shallow sub-
mergence. The depth float was constructed of 2-inch by
4-inch spruce lumber 4 feet in length, weighted at the
bottom to hold the float in a vertical position, with sub-
merged vanes fixed to the side near the bottom in order
to reduce the effect of wind action. This float weighed
approximately 19 pounds. The surface float was con-
structed of | of an inch spruce disc 18 inches in diameter,
with a piece of round spruce 3 feet in length,
inserted through the disc. The surface float was weighted
to a total of 5 pounds. Both types of floats were sur-
mounted with a |-inch brass rod carrying a small signal
flag.

The object of these float tests was to ascertain, first,
the direction which the sewage takes when discharged
from the various outlets; second, the length of time the
sewage takes to arrive at certain critical points; third,
to determine the area covered by the sewage (this is
commonly called the sleek area); and fourth, to de-
termine the dilution of the sewage at various distances
from the outfalls by the collection of samples of sea
water for bacterial examination. The courses taken by
the floats released at the sewer outfalls wr ere determined
by sextant readings at regular intervals following their
release. Furthermore, samples of sea water were col-
lected for chemical and bacterial examination along the
path of the floats. The results of the float tests made
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in the vicinity of the outfall of the South Essex Sewerage
District agree with the results of numerous tests made
during previous investigations. All of the floats released
on the incoming tides reached the shores of Salem or
Beverly after a considerable length of time, the length
of time in transit depending upon the wind direction and
velocity. Floats released on the outgoing tides, irre-
spective of wind, traveled toward the outer limits of the
harbor. In quiet weather the sleek areas were found to
be large and approached portions of the shore lines of
Salem and Beverly. The general appearance of the
harbor showed an improvement over the conditions ob-
served during the previous investigation of 1934 (House
Bill No. 1250 of 1935).

The number of grease balls and the amount of other
floating material have been reduced greatly by the im-
provements made by the South Essex Sewerage District
hi the treatment of sewage and industrial wastes and the
enforcement of its rules and regulations.

Floats released at the Manchester outfall confirmed
the results of similar work over this outfall in 1934. The
sewage is discharged at a depth of 40 feet of water, and
the dilution factor is very great, there being little evi-
dence of floating material or sleek area over the outfall.

Floats released at the Marblehead outfall, which is
located south of Tinkers Island, show that the present
location of this outlet is a satisfactory one for the disposal
of sewage in that town. A small amount of floating
material was observed over this outfall, but the strong
tidal currents in the vicinity, as well as the strong winds
and the large volume of sea water available, afford such
great dilution that there were no evidences of sewage
other than within a short distance of the outlet. Several
of the floats released at this outlet, however, went ashore
near Devereux Beach in Marblehead, but the results of
the examinations of samples of sea water collected along
this beach showed no evidence of sewage pollution. A
comparison of the amounts of free and total albuminoid
ammonia in the raw sewage and in the sea water into
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which the sewage is discharged is shown in the following
table:

Free Ammonia (P. P. M.)

South Essex
Sewerage Marblehead. Manchester.
District.

1949. 1950. 1949. 1 1950. 1949. 1950.

Raw sewage 40.0 35.2 24.8 22.8 26.6 51.2
.158 1.44 .120 . 040 . 005 . 015
.000 .080 .000 - - ,015

Sea water over outfall

ea water at floats two and . 000 .080 .000
one half hours from out-
fall.

Total Albuminoid Ammonia (P. P. M.)

Raw sewage . . 14.3 - 4.8 10.9 12.0 8.8

a water over outfall 1.64 2.26 .190 .805 .085 .195

Sea water at floats two and .148 1.42 .160 -
- .170

one half hours from out-
fall

Coliform Bacteria per 100 Ml. (Phelps Index)

water over outfall 500,000 10,000 100,000 10,000

a water at floats two and 1,000 1,000 - 0 1
half hours from out-

fall

One and one half hours from outfall

It can be seen from a study of the above table that,
with the volume of diluting water at the outfall of the
South Essex Sewerage District, there is a reduction of
approximately 96 per cent based upon the free ammonia
determination. In the cases of the samples collected of
the sea water over the outfalls in Marblehead and Man-
chester this reduction is even greater. It can also be
seen from the above table that the number of coliform
organisms in the sea water directly over the outfalls was
greatly reduced from the number ordinarily found in
domestic sewage. All this indicates that the present
method of disposal of sewage in deep tidal waters con-
tinues to be a reasonably satisfactory method of disposal.
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Private Sewer Outlets.
An examination of the shore line disclosed some 285

private outlets discharging into the sea and tidal estuaries.
In some instances these outlets discharge sewage directly
from the premises, and in other cases the outlets are over-
flow pipes from cesspools or septic tanks. The number of
private sewer outlets noted along the shore line is sum-
marized in the following table:

Summary of Private Sewer Outlets

Municipality. NoSfeto°f

Marblehead ............. 83
Danvers ............. 55
Salem .............. 16
Beverly 83
Manchester 29
Gloucester (Magnolia) 19

The locations of the various individual private outlets
found are shown in the tables and maps under Appendix I.
While the quantity of domestic sewage discharged from
these individual private outlets into the sea or tidal
estuaries is small in comparison to the volume of mu-
nicipal sewage discharged into the sea, nevertheless the
raw or partially treated sewage from the private outlets
is a public health hazard. This is due primarily to the
fact that these outlets discharge either directly upon the
shore or only a few feet from the shore, thus permitting a
quick passage of the sewage either to near-by bathing
beaches or shellfish areas. Many of these outlets termi-
nate above the low-water mark. In some cases these
private outlets can be eliminated by connections with
municipal sewers, although extension of the municipal
sewerage system will be required in some areas. In other
cases the sewage can be disposed of by subsurface means
upon the premises; however, there are a number of cases
where the soil is either rocky or not suitable for sub-
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surface filtration, so that the installation of works may-
result in considerable hardship to the persons concerned.
The Department is prepared to assist with technical
advice in such instances upon request of the local health
department.

Industrial Wastes.
A survey of industries bordering the tidal estuaries

shows that there were nine industrial plants discharging
industrial wastes into tidal waters. Samples of these
various wastes were collected for chemical analysis. The
results of the analyses of samples collected of the above
industrial wastes show that some of these wastes overtax
the purification capacity of the streams into which they
are discharged. There are certain other wastes, however,
that are of a rather weak nature and do not cause an
undue burden upon these tidal estuaries. Where objec-
tionable wastes are being discharged, the Department
of Public Health has taken action to bring the matter to
the attention of the industries involved, requiring that
the wastes receive proper treatment or be discharged into
the municipal sewerage system. At the present time,
studies are being made by the various industries to take
care of the problem, and it is hoped that all objectionable,
untreated industrial wastes will be excluded from these
tidal estuaries before the next bathing season.

The following table shows the industrial plants visited:

Summary of Industrial Wastes Survey.

r i , Type of Discharged 8.0.D.Municipality. Industry. Industry. into- (P.P.M.)

Salem .
SalemElectric Co. Power generation . South River 155

Salem . . Salem Gas Works . Gas manufacturing Salem Harbor 44
Peabody . AmericanResinous Chemi- Synthetic latex . North River 390

cal Corp.
Peabody . Verza Tanning Co. . Tannery North River 875

Danvers . Danvers Laundry Co. Domestic laundry Waters River 520

Danvers . Creese & Cook . . Tannery . . Crane River 550

Danvers Judge Tanning Co. . Tannery . Porter River 350

Danvers . Roma Tanning Co. . Tannery . . Porter River 124
Danvers . Industrial Tanning Co. . Tannery . . Porter River
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Other than the Danvers River, there are no important
rivers entering the portion of the coast line covered by
this resolve. Forest River, which in part forms the
boundary line between Marblehead and Salem, contains
a bathing beach, and the results of the analyses of samples
of water at this bathing beach, which represent the char-
acter of the water discharged into this harbor from Forest
River, are indicated in the portion of this report having
to do with bathing places. The analyses show the water
at this beach to be satisfactory for public bathing. The
Danvers River, which is the only other important estu-
ary entering this portion of the coast line, receives the
drainage from parts of Salem, Peabody, Danvers and
Beverly. At the Salem-Beverly bridge it has a water-
shed of about thirty square miles. Samples have been
collected from the Danvers River and its tributaries and
also from the South River in Salem on fourteen different
periods during the investigation between June 20, 1950,
and August 10, 1950. The average results of the analyses
of the fourteen tests of the Danvers River and various
estuaries tributary thereto and of the South River in
Salem, all made on the ebb tide, are shown in the follow-
ing table:

Estuaries Tributary to Coast Line, Ebb Tide
[Average Results, June-August, 1950.]

[Parts per Million.)

Bacteria per Coliform
Ammonia. Milliliter. Bacteria

in

Chlorides. 8.0.D.

Free. AJbumi- 100 ml.*
noid. 61

Porter River at Mouth, Danvers.

.087 .608 17,312 2.0 1,600 184 266

Crane River at Mouth, Danvers.

.932 1.263 16,764 7.5 3,725 884 166

1 Geometric mean Phelps index.

Estuaries Tributary to Shore Line.
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Estuaries Tributary to Coast Line, Ebb Tide Concluded.
[Average Results, June-August, 1950.]

[Part per Million.]

Bacteria per Coliform
Milliliter. Bacteria

IN

Ammonia

Chlorides. 8.0.D.
Total

Album; 4 Days 24 Hours inn ,
20° C. 37° C. 100 mlF

Waters River at Mouth, Dan

.623 17,550 1,754 204

Danvers River, Kernwood Bridge, Beverly-Sale

.041 .322 | 17,832 1.5 1,000 166 117

Bass River near Mouth, Beverly.

.051 .402 17,500 2.3 2,818 818 436

North River at Mouth , Salem.

1.974 2.271 11,800 121.0 [183,000 33,557 26,800

Danvers River , Salem-Beverly Bridge.

.022 .323 17,862 1.6 650 109 118

South River at Mouth, Congress Street Bridge, Salem.

.033 .330 17,014 1.7 j 51,057 3,904 1,380

1 Geometric mean Phelps|index.

The Porter River at Danvers at times receives the
effluent from two tanneries, and the results of the analyses
show some limited evidence of pollution. The waste from
one of the tanneries is ordinarily pumped into the Danvers
sewerage system, and the other smaller tannery, if it is
to continue in operation, is shortly to make arrangements
for discharging its waste into the Danvers sewerage
system.

The Crane River at its mouth has received the dis-
charge of tannery waste from two important tanneries
both under the same management, and the analyses show
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evidence of pollution. Under date of October 23, 1950,
the Department approved with modifications a plan for
removing the sewage from one of these tanneries into the
South Essex Sewerage System, and it is understood that
the connecting sewer is now being constructed and
should be in operation before the next bathing period.
A sewer connection also is being made for the removal of
the waste from the other tannery bordering this stream.

The Waters River receives a limited amount of foul
drainage from some of the deposits on its watershed, but
the analyses do not show any material evidence of pol-
lution. The results of the analyses of samples from the
Danvers River at the Kernwood bridge just above the
entrance of the North River show that the Danvers
River at this point is in normal condition for a stream
draining a thickly settled community which receives
limited quantities of sewage from private sewer outlets.

The results of the analyses of samples from the Bass
River, draining the westerly part of the central portion
of Beverly, show that it receives a limited amount of
foul drainage from the thickly settled portion of its
watershed.

One of the most objectionable tributaries to Salem and
Beverly harbors is the North River, which rises in Pea-
body and extends in a general easterly and northerly
direction to the Danvers River and thence to Beverly
Harbor. This estuary in earlier years has unquestionably
been the most notoriously polluted stream in the Com-
monwealth, but, through the efforts of the Department
under the provisions of chapter 615 of the Acts of 1945,
improvements made by the South Essex Sewerage Dis-
trict, particularly in the construction and use of the grit
and grease chamber at the Peabody-Salem line, and the
more adequate maintenance of the Peabody-Salem sewer
in a suitable operating condition, the overflow of sewage
and industrial wastes to the stream has been all but
eliminated. The pollution appears to have reached its
peak in 1944, and the condition was such in that year
and in 1945 as to have been an important reason for the
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adoption of chapter 615 of the Acts of 1945, which is an
act authorizing this Department to prevent the pollution
of inland streams and tidal waters. The average results
of the analyses of the samples collected during the ten-
year period, 1940 to 1949, from the North River at its
mouth in Salem, are shown in the following table:

Analysis of North River at Mouth.
[Parts per Million.]

~ „
Total n;<sqnlvpH Biochemical

Year, Suspended Oxvapn Oxygen
Solids. Oxygen. Demand.

1940 289. 0.0 190.
1941 479. 0.2 338.
1942 489. 0.0 229.

1943 222. 290.0.0

0.01944 3,565. 785.

1945 287,518 0.0

1946 514 0.0

1947 108, 0.3 109,

1948 0.3124 162.

1949 810.124

1950 121

The analyses for 1949 show conditions far superior to
those found in recent years. However, the samples col-
lected this year, 1950, during the dry period, had an av-
erage biochemical oxygen demand of 121, an increase over
1949. This was due in part to industrial wastes which,
it is expected, will shortly be discharged into the public
sewerage systems, and in part to the temporary overflow
of sewage during the reconstruction of a portion of the
main Peabody-Salem sewer in connection with the aboli-
tion of the railroad grade crossing.

The Danvers River at its mouth, viz., at the Salem-
Beverly bridge, showed less evidence of pollution in the
investigation than might be expected from the thickly
settled watershed drainage to it, when consideration is
given to the fact that the North River enters the Dan-
vers River just above the point where the samples were
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collected, and to the fact that the Danvers River and its
tributaries receive limited amounts of pollution from
private sewer outlets, particularly along the Beverly
shore.

The South River at its mouth at the Congress Street
bridge in Salem receives a considerable quantity of oily
wastes and coal dust, and at times of rain sewage may
overflow from the combined portion of the Salem sewerage
system into the South River. The water contained a
rather larger concentration of coliform organisms at the
time of the collection of samples on June 22, 1950, and
August 1, 1950, than at other periods of the investigation,
and this may have been due to rainfall which occurred
during or just before the samples were collected.

In connection with the investigation, the shores and
public beaches were examined almost daily during July
and August. The general conditions of the beaches were
noted, and the presence of any objectionable foreign mat-
ter was recorded in detail, together with observations of
tide and wind conditions. These records have been com-
piled and summarized for this period and are on file in the
office of the Division of Sanitary Engineering of the De-
partment of Public Health.

Investigation showed practically no evidence of gar-
bage floating on to the beaches; however, on some of the
beaches which are not properly controlled, picnic parties
leave rubbish and garbage. This was noted particularly
in the vicinity of restaurants and roadside or beach stands.
It is a matter which can be controlled by the local board
of health. The situation also would be further relieved by
making available more rubbish containers on the beaches
for the easy disposal of the rubbish by bathers, picnickers
and others.

In certain of the harbors where there are large num-
bers of boats moored during the summer season, such as

Shore and Beach Examinations.

Garbage and Refuse.
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in Marblehead, rules and regulations have been estab-
lished to prevent the discharge overboard of garbage from
moored boats. The town also maintains a boat for col-
lecting the garbage from the individual boats twice daily
during the yachting season.

The board of health of Salem also has adopted rules
and regulations to prevent the throwing of garbage into
the harbor. No action has been taken by Beverly or
Manchester to establish similar regulations.

Materials of Sewage Origin.
In previous years there have been many reports of

grease balls being found upon the beaches and shore line.
These are formed by the accumulation of grease on
matches, bits of cork, or on similar objects in the sewage.
However, very few grease balls were found on the beaches
during the present investigation, indicating that the two
grease-removing plants of the South Essex Sewerage
District were doing an effective job.

Another form of pollution characteristic of sewage
which has caused a number of complaints has been the
finding of condoms on the beaches. With the improve-
ment in screening and other devices on some of the munic-
ipal systems there has been a reduction in the number
found during this investigation over that found during
previous investigations. This condition can be corrected
by the prevention of the discharge of unscreened sewage
into the tidal waters.

Oil.
Complaints of the presence of oil on the waters of

Salem and Beverly harbors have been made rather fre-
quently. While it is noted that there were some spent
oils being discharged into the tidal waters from industry,
the principal cause of the presence of oil in these two
harbors was from the presence of oil tankers. Apparently
the oil tankers frequently pumped their bilges before
reaching the open sea; thus even a small amount of oil
discharged with bilge water would cause unsightly con-
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ditions in the harbor as well as damage to the appearance
of pleasure boats using these waters. Recognition should
be taken of the fact that during the latter part of the
summer of 1950, dredging operations were conducted at
the South River. The dredged material was dumped off
of Bakers Island, which may have been a contributing
factor in the oil deposits along the shore.

Coal Dust.
At various times during the investigation, when the

wind was in the westerly direction it was noted that the
coal dust was blown into the water and on to the sand
of two beaches. This condition was noticed at the
Collins Cove Beach and Dead Horse Beach in Salem.
Investigation showed that the apparent source of coal
dust is the Salem Electric Company, located on the
South River in Salem, and the Salem Terminal Coal
Company, located on Derby Street in Salem. At the
time of the investigation the Salem Electric Company
had approximately 15,000 tons of bituminous coal in
their stock pile.

The deposit of coal dust upon the beaches is of con-
siderable annoyance to the bathers at these beaches,
although it often is very difficult to wholly prevent the
coal dust being carried by wind on to the beaches or
bathing waters. Undoubtedly improvements could be
made by adopting one or more of the following recom-
mendations :

1. Trees and tight fences should be used as wind
breaks.

2. Coal hoppers should be enclosed and covered
3. Enclosed chutes should be used to deposit coal on

storage piles instead of allowing it to drop through the
air from coal-handling apparatus.

4. Water should be sprayed on the coal at points where
dust is most likely to escape, and the area around the
coal piles should be diked to prevent the escape of drain-
age containing coal dust.
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Marine Growth.
Large deposits of marine growths were noted during the

course of this investigation. These growths occur in tidal
waters, especially along the rocky shores of this area.
This growth has been identified as Ectocarpus, which is
not known to be injurious to the public health. It does,
however, cause nuisances upon the beaches when it de-
composes, as it emits a very putrid odor. As far as it is
known, there are no practical chemical means for control-
ling these growths. The only thing that can be done to
prevent these odors is continuous policing of the beaches
and raking the growths, either burying them or carting
them away before they decay.

Quality of Water 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. These samples were collected
under various tidal and wind conditions. The Depart-
ment ofPublic Health has during the past years frequently
collected samples of the sea water at the various bathing
beaches upon request of the local officials, and has always
found that the waters were bacterially safe for bathing
purposes. In this regard the Department has been guided
by the recommendations made by the Joint Committee
on Bathing Places of the American Public Health Asso-
ciation and the Conference of State Sanitary Engineers
relative to the bacterial quality of water suitable for
bathing purposes. The Joint Committee, in its most
recent report, has suggested an index of 1,000 coliform
organisms per 100 milliliters as being fairly acceptable
for bathing purposes. They further state that bathing
beaches where the content of coliform organisms has an
index of 2,400 per 100 milliliters on the basis of most
probable numbers have been used without reported evi-
dence of illness. The index of 2,400 per 100 milliliters
based upon most probable numbers is equivalent to a
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coliform index of 1,000 coliform organisms per 100 milli-
liters on the basis of the so-called Phelps index. The
Phelps index has been used by this Department for many
years in determining the suitability of bathing water.
These bacteriological standards, however, are utilized only
for guidance, as a sanitary survey of the area in the
vicinity of the bathing beaches is usually the determining
factor in judging the suitability of an area for bathing
purposes. At Crocker Park in Marblehead it was neces-
sary for the Department to recommend against public
bathing during the summer of 1950, because this investi-
gation established the fact that domestic sewage was
being discharged into the harbor in the near vicinity of
the bathing float.

The results of the many bacterial examinations of
samples collected at these beaches during this investiga-
tion showed that the water was of suitable bacterial
quality for bathing purposes. Out of the total of 539
samples collected at the beaches only 24 samples showed
a coliform index in excess of the 1,000 coliform index.
Several water pollution control agencies using the same
coliform index for bathing waters permit 25 per cent of
the samples examined during any month to exceed the
coliform index of 1,000 per 100 milliliters.

The average number of coliforms in the bathing water
and the per cent of samples collected exceeding the coli-
form index of 1,000 per 100 milliliters at the various
beaches are shown in the following table:
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i

w;
B.

mtf

Geometric 1* Gent of
Mean , Samples

Coliform ha™g Counta
Organisms ,^an

StatiNo° N Name of Beach. City or Tc

per 100 ml 1-000 Coliform:
per 100 ml.

1 Devereux . . . Marblehead
2 Mackey

....
ga iem

43 0.0

0.0
3 Naples Street ilem 40 6
4 Forest River Park . Salen 35 0.0

Palmer Covi
Juniper Cov
Salem Willow

220 0.0

71 7.1
91 4.0

Dead Horse 42 5

9 Collins Cc Salen: 9.1
10 Hospital

138
11 Kern wood Park . . Salem 46 5.3
12 Ober Park . . Beverly 112
13 Smelt Rock . . Beverly 363 3

14 Goat Hill .... Beverly 80 5.0
14A Pumping Station . Beverly 224 5.0
15 Independence Park . Beverly

16 Dane Street . . Beverly 91 12.0
17 Woodbury Street . Beverly 0.0

18 Lynch Park . . Beverly 54 4.5
19 Brackenberry . . Beverly 46 4,8

20 Mia Bev 134 1 18.7
Endicott Junior College . Beverly21

46 0.0
21A Plum Cove . . . Beverly 17 0.0

West
....

Beverly 39 0.0
23 Town Bathing . . Manchester 141 1 15.4 1

24 Kettle Cove . . Manchest 0.0

Manches - 17
Magnolia Harbor 41 0.0

115 0.0

The high mean coliform index at these beaches is ■ibutable to the following
At Mingo Beach therewas a private sewer outlet Endicott Junior College, which

removed in the spring of 1950, ;ed through a force main to the

The water at Town Bathing Beach was af
ill , which Occurred HurinorfVi« onrlir +l-.^

break in the Manchester sewerjet

:urred duringthe early part of thesumm Df 1950 and wasrepaired as quickly
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Shellfish.
The area of the shore line included in this investigation

contains a number of tidal flats where shellfish grow,
principally the soft-shell clam. According to the Division
of Marine Fisheries of the State Department of Conser-
vation, the approximate areas of clam flats by munici-
palities are as follows:

Acre s

Salem ......... 100
Beverly

........ 40
Danvers ........ 15
Manchester

........ 5o

Total 160

Because of the fact that untreated sewage is discharged
into the tidal waters, it has been necessary for the De-
partment to close certain areas to the harvesting of shell-
fish. In other cases, where the pollutional load is not as
great, the Department has authorized the harvesting of
shellfish, with the provision that they be treated at a
shellfish treatment plant approved by this Department.
The closed areas involved are located in Manchester
Harbor, Marblehead Harbor and Salem and Beverly
harbors. The closed areas and the restricted areas are
shown on the map in Appendix 111. The original closures
of these areas were made in December, 1925.

Minor changes were made under the following date;

Manchester Harbor, February 28, 1945,
Marblehead Harbor, July 13, 1938.138,

Salem and Beverly harbors, including tributary estuaries,
August 7, 1950.

Areas which were approved for the harvesting of shell-
fish for purification purposes are as follows:

Marblehead Area west of Orne Island, July 13, 1938.
Salem Area east of a line from Pickering Point to Fort

Pickering, October 31, 1939,

Mr. Francis W. Sargent, Director of the Division of
Marine Fisheries of the Department of Conservation, in a
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letter to Mr. Clarence I. Sterling, dated November 15,
1950, wrote:

Relative to our recent discussion, the economic loss, shellfish wise,
due to pollution by domestic sewage and industrial waste in the area
between Flying Point, Marblehead, and Norman’s Woe, Gloucester,
would amount to approximately SBO,OOO, using an average yearly of
$5OO per acre.

Existing Laws and Regulations.

There are several laws in the Commonwealth which
adequately provide for the control of pollution of streams
and tidal waters. The Department of Public Health,
under chapter 615 of the Acts of 1945, was given the right
to establish rules and regulations for the control of pol-
lution or contamination of lakes, ponds, streams, tidal
waters and flats, or the tributaries of such tidal waters
and fiats. The Department promulgated rules and regu-
lations on August 14, 1945, which were approved by the
Governor and Council on September 19, 1945. These
rules and regulations become effective upon local publi-
cation or posting in a particular city or town. The rules
and regulations were advertised in Salem, November 5,
1945, and in Peabody, November 9, 1945. During the
course of this investigation, as a result of the finding of
domestic sewage and industrial wastes being improperly
discharged into the coastal waters and tidal estuaries,
the rules and regulations were advertised in Gloucester,
September 30, 1949, in Marblehead, November 2, 1950,
in Danvers, November 22, 1950, and in Manchester and
Beverly, November 24, 1950. The Department, in en-
forcing these rules and regulations, has confined its
activities of necessity to the prevention of the pollution
and contamination of the streams and tidal waters by
municipalities and industries. The municipal authorities
can take action to enforce these rules and regulations with
the permission of this Department. The problem of cor-
rection of improper private sewage disposal facilities
which might create a nuisance or contaminate a stream
or tidal water is left to the jurisdiction of the munici-
palities. The local board of health of each municipality
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also has sufficient authority to correct such conditions
under General Laws, chapter 111, section 122. In addi-
tion, the board of health of a city or town may require
an owner or occupant of any building upon land abutting
on a public or private way in which there is a common
sewer to connect with the sewer as provided in General
Laws, chapter 83, section 11.

The Department of Public Safety, under General Laws,
chapter 91, section 59, as amended, has the authority to
prevent the discharge of oil into the waters of any lake,
river or tidal waters and fiats.

It is the feeling of the Department that, with the
proper enforcement of the existing laws and regulations,
there is no need for additional legislation to regulate the
pollution of the coastal waters and tidal estuaries examined
during the present investigation. The rules and regula-
tions established by the Department of Public Health
under chapter 615 of the Acts of 1945 are shown in
Appendix 11, together with the act.

This present investigation has shown that there has
been an improvement in the sanitary condition of the
tidal waters of the coastal area surveyed, especially since
the enactment of chapter 615 of the Acts of 1945. The
bacterial examination of the bathing waters at all the
publicly maintained beaches shows that the water was
well within the standards for the bacterial quality of
bathing water.

There has been a great reduction in the amount of
materials found upon the beaches indicative of the sewage
discharged into the tidal waters. This has been due
primarily to the fact that improved screening and grit
and grease removal methods have been adopted by sev-
eral of the municipalities discharging sewage into the sea.

The discharge of sewage from a number of private
sewer outlets into the tidal waters, especially in proximity
to public bathing places, is a potential public health
hazard, and this condition should be corrected. In the

Summary.
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more densely populated areas this could be accomplished
by connecting the offending premises to the existing pub-
lic sewers or extending the public sewerage system to
serve these areas. There is ample legislation in existence
at the present time to control the pollution attributable
not only to the sanitary sewage being discharged into the
tidal waters, but also the pollution of these waters by in-
dustrial wastes. The Department of Public Health has
initiated action to eliminate the pollution of these tidal
waters by industrial wastes. Certain improvements
should be made by several of the municipalities in screen-
ing out the objectionable solids which may be carried on
to the beaches. However, the chlorination of the sewage
before discharge into the sea by the various cities and
towns is not warranted yet in view of the satisfactory
bacterial quality of the bathing water at the beaches.

Recommendations.

As a result of this investigation the following recom-
mendations are made which should result in better sani-
tary conditions at the beaches in this area:

1. Installation of new screening devices on the Marble-
head outfall sewer for comminution or disintegration of
the solids in the sewage. The estimated cost of such an
installation is approximately $7,500.

2. Installation of new screening devices on the Man-
chester outfall sewer for comminution or disintegration
of the solids in the sewage. The estimated cost would be
approximately $3,600.

3. Installation of new screening devices in the Beverly
Pumping Station of the South Essex Sewerage District
at an estimated cost of $lO,OOO.

4. A study should be made by the South Essex Sewerage
District to improve the outfall sewer by installing either
multiple outlets or a “diffusing cover” over the present
outlet.

5. Extension of sewerage systems to serve the more
densely populated areas where sewage is being discharged
into tidal waters through private outlets. Where exten-
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sion of the sewerage systems is not economically warranted
or feasible, the sewage should be disposed of by subsur-
face methods on the premises. This should be under the
direction of the local health authorities.

6. The municipal authorities should encourage bathing
at the publicly operated bathing beaches by providing
suitable bathhouse and sanitary facilities at these beaches.

7. Better policing and maintenance of sanitary condi-
tions on the beaches.

8. Enforcement of the regulations to prevent the dis-
charge of oil in Salem and Beverly harbors by tankers and
others.

9. Coal concerns in Salem should take remedial meas-
ures to reduce the amount of coal dust escaping from their
plants as a result of their present handling and storage
practices.

No legislation is required to carry out the above
recommendations.

The sanitary surveys and investigations along the
shore line from Marblehead to Magnolia in Gloucester
were carried out under the immediate supervision of
Mr. Willard S. Little, Assistant Sanitary Engineer, and
Mr. Ernest J. Sullivan, Senior Sanitary Engineering Aid.
Appreciation also is expressed to Mr. Edward Wright,
Sanitary Engineer, and Mr. Walter E. Merrill, Associate
Sanitary Engineer, for their suggestions and criticisms in
the preparation of this report. The Department also
wishes to acknowlegde the assistance rendered through-
out the investigation by the various public officials con-
cerned.

Respectfully submitted,

CLARENCE
Chief Sanitary Engineer.

Acknowledgment.

I. STERLING, Jr
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Resolve authorizing the Continuance of the Investigationand
Study by the Department of Public Health of the Causes
creating a Nuisance on the Shore and Beaches of Marble-
head, Salem, Danvers, Beverly and Manchester, and of
Means of rectifying Such Conditions.

(Chapter 23, Resolves of 1950. Account No. 2001-24.)

$2,766 86Appropriation

Expenditures
Item
02 Salaries:

Junior sanitary engineering aid (1) . $482 53
Senior sanitary engineering aids (2) . 1,714 59

03 Services non-employees:
Non-professional services . . . 115 00

05 Clothing
Rubber boots 23 32

10 Travel 64 39
11 Advertising and printing;

Advertising 65 12
Blueprints 9 25

16 Garage rental 12 00

2,486 20Total expenditures

$2BO 66Balance

Financial statement verified (under requirements of
chapter 7, section 19, General Laws) February 20, 1951.

PH A. PRENNEY,JOSI
For the Comptroller.

Approved for publishing.

FRED A. MONCEWICZ,

FINANCIAL STATEMENT.

Comptroller.
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Marblehead.

Owner and Description.
No,

1. Lighthouse, Kimball St. broken above high water; not in use;
4" pipe.

2. Deland, Kimball St. broken above high water; sewer pipe;
3 people; 6" pipe.

3. D. C. Percival, Kimball St. pipe in water; small break above
water; sewer pipe; 8 people; 4" pipe.

4. Corinthian Yacht Club —6" pipe in water, drain from swim-
ming pool.

5. Corinthian Yacht Club 3 pipes, two above water discharging
sink waste; one sewer pipe in the water; 45 people.

6. Corinthian Yacht Club —ln water; 4" pipe
7. Owner unknown —5" pipe from side of Yacht Club in the water.
8. E. Cullen, Corinthian Lane —5" pipe broken off at wall; sew-

age on rocks below pipe.
9. R. W. Green, Nashua Ave. —5" pipe in water.

10. Owner unknown —5" pipe in water.
11. Owner unknown —6" pipe in water.
12. Owner unknown —5" pipe in water.
13. No information 12" pipe flush with wall, flowing at time of

examination.
14. Ruthwell, Harbor Ave. —6" pipe out of water.
15. No information —5" pipe in water.
16. Eastern Yacht Club 2 pipes broken off at wall; evidence of

sewage.

17. View Point 2 pipes, one in cement box 6"; one at wall 16"
flowing.

18. Quarter Deck —8" pipe in water; 4 people.
19. Dr. Smithwick —6" pipe in water.
20. J. M. Hunnewell —4" pipe in water
21. W. C. Bowditch —4" pipe in water.
22. W. MacPherson —6" pipe in water.
23, N. C. Nash —6" pipe in water.

Appendix I.

PRIVATE SEWER OUTLETS.
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No.
H. H. White 6" pipe in water.
H. H. White 5" pipe in water.

24.
25.

Mower four 5" pipes in water, one of which is broken off
above high-water mark.

26.

27 No information 5" pipe in water.
No information 5" pipe in water.
No information 5" pipe in water.
No information 5" pipe in water.

28,
29,
30.

No information 6" pipe in water, broken above high water.
No information 4" pipe out of water.

31
32. No information—4" pipe ou
33. Gove —4" pipe out of water,
34. A. Goodhue —6" pipe in waiA. Goodhue 6" pipe in water, broken at wall.

Marblehead Electric Co. Three 5" pipes, one 12" pipe.
Marblehead Electric Co. Four large pipes; sea wTater from

35,
36

condensers; one small pipe from cesspool.
Connolly 5" pipe in water.37.
Appleton 4" pipe in water.
Parker 5" pipe in water.

38
39.
40, 5" pipe in water.

3" pipe in water.
4" pipe out of water,
4" pipe in water.

41.
42.
43,

10" pipe broken off above high water44.
End of Front St. —2" culvert in wall; evidence of sewagi
Ships Cabin 8" pipe in wrater.

45,
46,

Pope 5" pipe in water
Harbor Inn —8" pipe in water; sewage present48.
Boston Yacht Club two 4" pipes, one dripping from under

pier, one from sea wall.
49,

pipe in wate50,

51. 5" pipe in water
52 Graves 5" pipe out of water.

Goodwin 5" pipe out of water.
J. High 4" pipe in water.54

4" pipe out of water at all time
E. Kinsley 5" pipe in water.

00,

56,

4" pipe in water
5" pipe broken out of water.58.
4" pipe leaking out of water.59,

Dane & Lawler two 4" pipes from Kimball St.
5" pipe; 2 inlets from house on Lighthouse

60,

61.
Lane,

O’Neil, Burke and 2 more —5" pipe; 4 houses
Grey Gulls, Cubby 5" pipe in water.

62.
63

Toga Towers 5" pipe in water64.
C. Barker, E. Barker 5" pipe; 2 houses65.

5" pipe into rocks.66.
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No.
L. Pinkham 5" pipe into rocks.67.
“Sky High”, W. Hill 5" pipe into water.
Windward, G. W. Russell 5" pipe into water.
W. Friend 5" pipe into water.

68,
69.
70.

Crown in Shield —4" pipe laundry waste; 6” pipe pool.
Crown in Shield 6" sewer pipe.

71
72.

Shepard 6" sewer pipe.
Bareli 6" sewer pipe.
Baldwin 6" sewer pipe.
Hammond 6" sewer pipe.

73.
74.
75,
76.

Davis one 6” pipe cesspool overflow.u.

Dickenson 6" sewer pipe broken above high water.
Barrows 6” sewer pipe.

78.
79.

Friese, Naugus Ave. Laundry waste.80.
6” pipe out of sewer.81.

Chalifour 6" pipe.82.
Alicia 2" pipe out of water83.

Salem.

Owner and Description
No.

1.
2.
3.

Mrs. J. L. Roope, Harborview Terrace 6" pipe.
Mrs. Edwin H. Rand, Hemenway Rd. 6" pipe.
12" culvert at mouth of South River. Several drains entering

into culvert.
Nine pipes.4.
10" pipe, condensed steam.
8" pipe, chemicals.

4a.
4b.
4c.
4d.
4e.
4f.
4g.
4h,
4i.

6" pipe, steam.
6" pipe, steam.
3" pipe, surface water,
5" pipe, steam.
5" pipe, steam.
5" pipe, steam.
2" pipe, water.
6" drain.5.

6. 7" storm drain.
14" storm drain
Drain.

I.

8.
9, Drain, foot of Derby Wharf.

12" sewer pipe.10.
11. from Thorndike St.Storm drain carrying sewage

4" sewer pipe.12.
13. 4" pipe, Franklin St., Stall Le ather Co.
14. Drain.
16.1

1Water from Salem Gas Works
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Beverly.

Local Sewer Outlets.

The following areas are not sewered and in most cases have cess-
pools with overflows into the Danvers or Bass River:
Area 1. Salters Point:

Houses on Crescent Ave., Upland Rd.
Jacobs Ave., Kernwood Ave.
Hobart Ave., Hooper Ave.
Cove Ave., Riverview St.
Salters Ave., Upland Rd.

Area 2. South of Bates Park:
Houses on Park View Ave.

Marsh Ave.
South Terrace.

Area 3. South of Bridge St.:
Bass St.
Riverview St.

Area 4- Opposite Salters Point:
Houses on Cliff St.
Metal Hydrides, Inc., Congress St.

Individual Outlets.
No.

1. Box drain (see map) Dane St. Beach.
2. Pipe Lynch Memorial Park.
3. C. I. Pipe. Owner unknown.
4. Cesspool with overflow —U. S. Coast Guard.
5. Mrs. Franklin Pexter, Sr. —6" pipe.
6. Alexander —6" pipe.
7. R. D. Sears —6" pipe.

drain,8. Endicott Junior College 3 houses connected
9. Mrs. Keith Merrill —6" pipe.

stormto

10. R. W. Guardabassi pipe.
11. M. W. Greenough —6" pipe.
12. Cornelius Wood —6" pipe.
13. Bartlett Harwood —6" pipe.

Manchester.

Owner and Description.
No.

1. John C. Lawrence —8" sewer pipe.
2. Wallace Goodrich —6" sewer pipe.
3. E. C. Rust —6" sewer pipe.
4. Charles Cotting —■ 6" sewer pipe.



1951.] HOUSE —No. 2081. 45

No.
Everett Morse 6" sewer pipe.
Gordon Abbott 6" sewer pipe.
N. L. Palmer 6" sewer pipe.
Alice Dodge 6" sewer pipe.
Manchester Yacht Club 6" pipe.

5.

6.
7

8.
9.

Manchester Marine Railway septic tank overflow into ocean.
Vera Tenny 3" pipe.

10.
11

D. D. Corburn 6" pipe.
H. Loomis 6" pipe.

12
13.

E. D. Sohier 8" pipe, sink and storm drain.
M. W. Ingraham 6" pipe.

14,
15.

M. W. Ingraham 6" pipe.
Richard C. Curtis 6" pipe.
T. S. Ross 6" pipe.

16.
17,
18.

Edward C. Cabot 6" pipe.
E. S. Hinds 6" pipe.

19,

20.
6" pipe. Eagles Head, owner unknown.
E. C. Caner 6" pipe.

21
9.9,

23. E. H. Cox 6" pipe.
Edward H. Cox 6" pipe.24
T. J. Coolidge 4 drains; 2 direct into ocean, 2 overflow lines25.

from cesspools.
R. P. Cunningham 6" pipe.
H. S. Foster 6" pipe.

26.
27.
28. E. L. Bigelow 6" pipe
29. Mrs. Middleton Train 6" pipe.

Gloucester (Magnolia).

Owner and Description.
No.

1. Ryan, Shore Rd., Magnolia —6" pipe.
9 T'Vr AliroliomoAn SV2. Russell Smith and Dr. Abrahamson, Shore Rd.
3. Magnolia Lodge, Shore Rd. —6" pipe.
4. Senator Hiram Bingham, Shore Rd. —6" pipe.

6" pipe.

5. Robert L. McGowen, Shore Rd. —6" pipe.
6. Oceanside Hotel, Hesperus Ave. 12" pipe.
7. Blake, Shore Rd. —6" pipe.
8. Gabriel Hakim, Shore Rd. —6" pipe C. I.
9. Okes Ave. Drain, 8" pipe.
la. Ed. R. Gai 8" pipe.
2a. Nathan Dewing 8" pipe.
3a. Frank Rehn 8" pipe.
4a. Nathan Cohen 8" pipe.
sa. H. Cohen —8" pipe.
6a. Catherine M. Walsh 8" pipe.
7a. North Shore Inn, Hesperus Ave. 8" pipe.
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I'

Following houses on Lexington Ave.;
No.

Ba. Brown 8" pipe.
9a. Koella 8" pipe.
10a. Karen 8" pipe.
11a. Ina 8" pipe.
12a. Hoyle —8" pipe.
13a. Shadro 8" pipe.
10. Stephen Laddas, Fuller St. —6" pipe C. I.
11. Daniel Sullivan, Fuller St. —6" pipe C. I.
12. Owner unknown —6" pipe.
13. Disconnected —6" pipe.
14. Disconnected —6" pipe.
15. 12” culvert on the beach; 6" pipe.
16. Daniel M. Maloney septic tank overflow, Shore Rd.; 6" pipe.
17. Magnolia Manor, Hesperus Ave. —6" pipe.
18. Fanny Snyder, Hesperus Ave. —6" pipe.
19. Frank Fishburn Casino, Hesperus Ave. —6” pipe,
20. Gordon Morrow, Hesperus Ave. —6" pipe.
21. Dr. Williams, Shore Rd. —6" pipe.

Danvers.

Area 1.
Harry Lawrence, 107 Elliot St., Danvers septic tank overflow to

river.
Mrs. Antonio Cedzek, 121 Elliot St., Danvers cesspool overflow

into river.
Mrs. Carry Dixon, 119 Elliot St., Danvers septic tank overflow to

river.
Anthony Koban, 7 Loring Ave., Danvers septic tank overflow to

river.
Joseph Sabowich, 5 Loring Ave., Danvers cesspool overflow into

river.
Arthur Salmon, 11 Congress St., Danvers cesspool overflow into

river.
Peter Sabowich, 9 Congress St., Danvers cesspool overflow into

river.
Paul King, 20 Congress St., Danvers cesspool overflow into river.

Area 8.

There are approximately 10 houses in this area on Liberty St.,
Danvers, which have overflow lines from cesspools or septic tanks
emptying onto the flats of the Danvers River. According to the
local people there is a proposed sewer line which will take care of this
area.
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Area 3.

Creese & Cook Tannery and the Creese & Cook Beam House. The
Beam House has a 10-inch pipe and the tannery has a pipe flowing
into the river.

Area 4.
There is no sewer line on Water St. or Riverside St., Danvers. Nu-

merous houses were examined in this area, and it is apparent that the
majority of the buildings located near the river have either overflow
lines or direct lines into the river. About 20 houses.

Area 5.

There is no sewer line on Riverside St. or Bates St., Danvers. The
houses in this area have lines flowing into the river. The Danvers
Laundry has a 12-inch pipe which dumps a great deal of waste into
the river. About 15 houses.
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Appendix 11.

Chapter 615, Acts op 1945.

An Act extending the Authority of the Depart-
ment of Public Health to regulate Pollution
or Inland and Tidal Waters.
Whereas, The deferred operation of this act would

tend to defeat its purpose to alleviate promptly existing
conditions of pollution, therefore this act is hereby de-
clared to be an emergency law, necessary for the immedi-
ate preservation of the public health and convenience.
Be it enacted, etc., as follows:

Section five of chapter one hundred and eleven of the
General Laws is hereby amended by striking out the
paragraph inserted by chapter three hundred and eighty-
eight of the acts of nineteen hundred and forty-one and
inserting in place thereof the following paragraph:

It shall from time to time, after notice to all persons
interested and a public hearing, and subject to the ap-
proval of the governor and council, prescribe and estab-
lish rules and regulations to prevent pollution or con-
tamination 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; provided,
that nothing contained herein shall affect other powers
and duties of the department as defined by any general
or special law. Said rules and regulations, after being
so prescribed and established, shall have the force of law.
Whoever after due notice continues to violate any such
rule or regulation shall be punished by a fine of not less
than one hundred nor more than five hundred dollars to
the use of the commonwealth. The publication of any
such rule or regulation made by the department under
this section in a newspaper of the town where such rule
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or regulation is to take effect or, if no newspaper is pub-
lished in such town, the posting of a copy of such rule or
regulation in a public place therein, shall be legal notice
to all persons; and an affidavit of such publication or
posting by the person causing such notice to be published
or posted, filed and recorded, with a copy of the notice,
in the office of the town clerk of such town, shall be ad-
mitted as evidence of the time when, the place where and
the manner in which the notice was given. The supreme
judicial or superior court, upon the application of the
department, or upon the application of any party inter-
ested, with the approval of the department, may enforce
such rules and regulations, and restrain the use or occu-
pation of the premises or such portion thereof as the
department may specify rmtil such rules and regulations
have been complied with. Approved July 17, 19^5.
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RULES AND REGULATIONS TO PREVENT
POLLUTION OR CONTAMINATION OF ANY
OR ALL OF THE LAKES, PONDS, STREAMS,
TIDAL WATERS AND FLATS WITHIN THE
COMMONWEALTH OR OF THE TRIBUTA-
RIES OF SUCH TIDAL WATERS AND FLATS.

The Department of Public Health, acting under the
authority of section 5, chapter 111 of the General Laws,
appearing in the Tercentenary Edition thereof, as
amended by chapter 615 of the Acts of 1945, and every
other act thereto enabling, hereby prescribes and estab-
lishes the following rules and regulations to prevent the
pollution 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.

1. No sewage and no human excrement or compost
containing 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 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 sewage, human
excrement, house slops, sink wastes, waste water or other
polluted water have been provided in accordance with
plans approved by the Department.

2. No garbage, manure or other putrescible matter
whatsoever shall be discharged or put into any lake,
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pond, stream, tidal water and flat within the Common-
wealth, or into a tributary of such tidal water and flat,
except as may be approved by the Department of Pub-
lic Health when in the opinion of the said Department the
best practicable and reasonably available means to ren-
der harmless such garbage, manure or putrescible matter
have been provided in accordance with plans approved
by the Department.

3. No manufacturing refuse, or waste product, or pol-
luting liquid, or other substance which by itself or in
combination with other substances is of a nature poison-
ous or injurious either to human beings or animals, or
any putrescible organic matter whatsoever, shall be dis-
charged 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 harmless such manufacturing
refuse, waste product, polluting liquid, substance, or
putrescible organic matter, have been provided in ac-
cordance with plans approved by the Department.

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 mat-
ter whatsoever from a tannery, currying shop, or other
establishment 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 slaughter-
ing 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 Department of Pub-
lic Health when in the opinion of the said Department the
best practicable and reasonably available means to ren-
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der harmless such refuse, waste product, polluting liquid,
substance, putrescible organic matter, or wastes have been
provided in accordance with plans approved by the De-
partment.

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

Prescribed and established by the Department of
Public Health at the Meeting of its Public Health Coun-
cil held on Tuesday, August 14, 1945.

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

Approved by Governor and Council on September 19,
1945.


