
SPECIAL REPORT
OF THE

DEPARTMENT OF PUBLIC HEALTH, THE DEPARTMENT
OF PUBLIC WORKS AND THE STATE RECLAMATION

BOARD RELATIvE TO THE IMPROVEMENT OF
CONDITIONS AT MUSQUASHIAT POND

IN THE TOWN OF SCITUATE

Under Chapter 40 of the Resolves of 1953

January, 1954

BOSTON
WRIGHT * POTTER PRINTING CO., LEGISLATIVE PRINTERS

32 DERNE STREET
1954

HOUSE No. 2380

Cfte CommontoealtJ) of Q@assact)usetts





Cfcc Commontoealtl) of

REPORT OF THE DEPARTMENT OF PUBLIC
HEALTH, THE DEPARTMENT OF PUBLIC
WORKS AND THE STATE RECLAMATION
BOARD RELATIVE TO THE IMPROVEMENT
OF CONDITIONS AT MUSQUASHIAT POND
IN THE TOWN OF SCITUATE.

Boston, December 2, 1951

To the Honorable Senate and House of Representatives of Massachusetts
in General Court assembled.

In accordance with the provisions of chapter 40, Re-
solves of 1953, the Department of Public Health, the
Department of Public Works and the State Reclamation
Board herewith submit a report on the resolve providing
for an investigation relative to the improvement of con-
ditions at Musquashiat Pond in the town of Scituate.

Chapter 40 of the Resolves of 1953 is as follows:
Resolved, That the department of public health, the department of

public works and the state reclamation board, acting as a joint board,
are hereby authorized and directed to consider and formulate a plan
for the improvement of conditions at Musquashiat pond, sometimes
called Musquashcut pond, located in the town of Scituate and for
such purpose shall consider the questions of dredging the said pond
and of improving its outlet. The said joint board shall consider treat-
ing the pond with chemicals for the correction of the fly nuisance, and
shall include the type of weed and microscopic organism found in
this pond in any investigation under the provisions of current senate
document numbered five hundred and fifteen. For the purposes of
this resolve, said board may enter on any land adjoining or abutting
said pond and its outlet which it may desire to survey or examine,
and may expend for engineering and other expenses, including chemi-
cals, such sums as may hereafter be appropriated therefor. Said board
shall report to the general court its findings and its recommendations,
if any, together with drafts of legislation necessary to carry its recom-
mendations into effect, by filing the same with the clerk of the house
of representatives on or before the first Wednesday of December in
the current year. Approved June 2 , 1953.
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In accordance with the provisions of chapter 40, repre-
sentatives of the Department of Public Health, the De-
partment of Public Works and the State Reclamation
Board held an organization meeting on July 15, 1953, at
which Mr. Edward Wright, Sanitary Engineer in the
Department of Public Health and Chairman of the State
Reclamation Board, was appointed chairman, and Dr.
Bertram I. Gerry, Secretary and Entomologist of the
State Reclamation Board, was appointed secretary.

The appropriation under which this investigation has
been made appears as Item 2015-25 in chapter 675 of
the Acts of 1953, which is the Supplementary Budget,
and is worded as follows:

For certain studies, as authorized by chapters thirty-nine,
forty, forty-one and sixty-seven of the Resolves of the
current year $15,000

The other resolves referred to in this appropriation act
are as follows:

Chapter 39. A resolve providing for an investigation
by the Department of Public Health and the Department
of Public Works relative to the improvement of conditions
at Furnace Pond in the town of Pembroke;

Chapter J+l. A resolve authorizing the Department
of Public Health, the State Reclamation Board and the
Port of Boston Authority to consider and formulate a
plan for the improvement of Straits Pond and Cat Dam
in the towns of Hull and Cohasset; and

Chapter 67. A resolve providing for a study by the
Department of Public Works, the Department of Public
Health and the Department of Conservation relative to
the elimination or control of submerged weeds in certain
ponds of the Commonwealth.

Funds under this appropriation were not made avail-
able until July 14, 1953.

Musquashiat Pond is located in the northeasterly part
of the town of Scituate near North Scituate Beach and
is separated from the ocean by a narrow so-called Shingle
Beach. It has an area at elevation 9.5 above mean low
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water in Cohasset Harbor of 85.95 acres and a capacity
of 77.52 million gallons. It is understood that this pond
is listed as a “Great Pond” (see House 264 of 1938) and,
hence, is under the general control of the State Depart-
ment of Public Works. Its natural elevation is said to
be at 8.5 feet above mean low water in Cohasset Harbor
at which elevation it has a comparatively shallow flowage,
the maximum depth being about 4 feet with an average
depth of 2.1 feet.

In connection with the organization meeting under this
resolve arrangements were made for a public hearing in
Scituate, which was held on the evening of August 11,
1953, to determine the interest of various summer and
year-round residents on the problems covered by the re-
solve. Some 250 persons were present, and a deep in-
terest in relieving the midge nuisance and improving the
appearance of Musquashiat Pond was shown. It was felt
that the two main problems at this pond are:

1. The midge nuisance which has been a source of dis-
tress for a number of years; and

2. The offensive weed nuisance.
Some opposition appeared to the possible filling of the

pond but before the meeting was dissolved it was the
consensus of those present that the efforts of the Joint
Board in its attempt to improve the situation should not
be hampered by any informal vote of the meeting. It
was felt that if the pond should be filled it should not be
turned over to private individuals for building develop-
ments. It also was felt that if filling should be undertaken
not more than half the pond should be filled and the
remainder deepened.

The pond is not used for bathing or other recreational
purposes though in particularly cold winters it may be
used to a limited extent for skating.

Previous Study made in 1937.
Musquashiat Pond was considered in a report by the

Department of Public Health and the Department of
Public Works, acting as a Joint Board under the provi-
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sions of chapter 13 of the Resolves of 1937, and the report
of that Board appears as House No. 264 of the Legisla-
ture of 1938. That report contains a history and de-
scription of the pond.

As a result of the earlier investigation in 1937 the Joint
Board expressed the opinion that a practicable plan for
controlling midge life in Musquashiat Pond was to main-
tain balanced biological conditions in the pond by stock-
ing the pond when necessary with abundant fish life,
especially with salt water minnows, and maintaining the
elevation of the pond so far as is practicable at or near
9.0 feet above mean low water at Cohasset Harbor.

In connection with this recommendation the town
stocked the pond with quantities of various fish particu-
larly small salt water minnows known to be natural ene-
mies of the midge larvae. Since 1937 the Board of Health
of the town of Scituate has transported considerable quan-
tities of salt water minnows to the pond in the spring
seasons. It has now become evident that these fish did
not control the midge population particularly as the fish
are greatly reduced in numbers during the summer seasons
because of high water temperatures.

Field Investigations made in Present Study

During the course of the investigation biological sur-
veys were made of the surface and the bottom of the
pond. Five sampling stations were selected and so spaced
to yield an over-all physical and chemical picture of the
entire pond. Samples were collected for chemical analyses
and bacterial and microscopic examination. In addition,
a series of samples were collected on an hourly basis for
a 24-hour period on August 26-27. Analyses were all
made in the laboratories of the Department of Public
Health. A summary of the analyses is shown on the
following table:
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Table showing Minimum, Maximum and Average of Chemical Analyses
of W ater of Musquashiat Pond in Parts per Million (ppm) (August
4 to 6).

Tests (ppm). Minimum. Maximum. Average.

Total albuminoid;

Ammonia .330 2.37 1.001
Free NH, .030 .160 .0813
Nitrates .00 0.4 0.076
Nitrites ,0000 0.010 0.0018
Phosphates ,000 0.005 0.0013
Alkalinity (M. O.) 4 75 42.9
Chlorides 200 4,200 2,728

Hardness 100 2,900 1,156

Physical Characteristics.
Turbidity (ppm) 2 20 4.5
Color (platinum cobalt)

..... 25 135 * 57
pH 6.6 8.8 7.82
D. O. (ppm) 1.1 9.3 6.8
D. O. (per cent saturation) 12.2 101 74.6

In the course of the present investigation a sanitary
survey was made of the pond and its watershed and some
30 potential sources of pollution were noted. The popu-
lation on the watershed has grown considerably since the
investigation of 1937 and potential sources of pollution
will continue until the town has provided a sewerage
system for the thickly settled portions, a matter which
has received consideration from time to time for a num-
ber of years. However, the bacteriological examination
of the waters of Musquashiat Pond has shown no serious
evidence of sewage pollution, and the water of the pond
itself was found to meet the bacteriological standards for
public bathing waters.

Midge Problem

The midges causing the nuisance in this area are of two
kinds, the small species known as Apedilum elachistus
Townes and a large mosquito-like species known as
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Tendi'pes sp. Neither of these is a biter but both appear
in numbers sufficient to interfere with outdoor activities.
In addition, the smaller species pass readily through win-
dow screens and create a repulsive nuisance within the
various dwellings during the summer season.

During the years 1948 to 1952, a residual Dichlorodi-
phenyltrichloroethane (DDT) spray was applied to waste
land bordering the pond in an effort to destroy the adults
as they emerged from the water and came to rest on the
weed and grass growth. This insecticidal application
amounted to approximately one pound of DDT per acre.
However, land in the immediate vicinity of the pond is
now in use and this method of treatment is no longer
practicable. The local officials, during the past few years,
have supplemented other treatments by aerial mists using
their Tree Warden Service and their town mist blower.
This was attempted during the early part of July, 1953,
realizing that state funds wmuld not be available in time
to control the situation during the coming summer.

In the spring of 1953, a limited amount of Rhothane
was also applied directly to the pond by means of a boat
equipped with a pressure tank and spray boom. This
treatment eliminated the small midge temporarily but
had no effect upon the large mosquito-like form. On
July 1, 1953, the pond was sprayed by helicopter with a
DDT emulsion at the rate of one pound of DDT per acre
in connection with the greenhead fly operations being
conducted in the general vicinity. This second treatment
of the pond represents an effort to find a means of control
of the larger midge not affected by the Rhothane treat-
ment. It was not effective.

In connection with the recent investigation various
control methods have been used in aquaria and in the
pond. In view of the fact that it was not possible to
undertake any considerable research under this resolve
in the use of chemicals or other control work in the spring
and early summer, it is impracticable for the Joint Board
to report fully at present on chemical treatment of the
pond for the control of the midge nuisance.
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Musquashiat Pond is somewhat similar to Straits Pond
in Hull and Cohasset, which is the subject of an investi-
gation by the Department of Public Health, the State
Reclamation Board and the Port of Boston Authority
under chapter 41 of the Resolves of 1953. In the Straits
Pond investigation which will be covered in a special re-
port to the Legislature of 1954 the salinity of the water
during the past summer has been maintained at over
16,000 parts per million or practically equal to normal salt
water. Adult midges have not been a source of complaint
in Hull and Cohasset during the period of this investiga-
tion. The salinity of Musquashiat Pond during the in-
vestigation of 1937 varied from 2,772 parts per million to
3,269 parts per million, while during the past summer the
results of thirty-seven samples collected at several different
locations showed the salinity to vary from 200 to 4,200
parts per million with a mean of 2,728 parts per million.
This is only 15.58 per cent salt water and only 16.50 per
cent of the average salinity found in Straits Pond during
the past summer.

In view of the lack of complaints regarding midge life
in the region about Straits Pond since the investigation
was started, there is reason to believe that a marked in-
crease in salinity would tend to reduce, materially, midge
life in and about Musquashiat Pond.

Weed Problem.
The other objectionable condition in Musquashiat Pond

which the public would like remedied is the weed growth
on the surface of the pond.

The biological survey of this pond revealed the follow-
ing types of submerged vegetation;

A species of Potamogeton a true water weed which grows rooted to
the bottom.

A species of Cladophora a green alga
Enteromorpha intestinalis also a green alga but generally of marine

origin.
Chara an alga which in appearance is very much like higher plants.
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All of these plants grow rooted to the bottom with the
exception of Cladophora. Cladophora is a green filament-
ous alga which, when the conditions are favorable, will
grow in heavy slimy masses on the surface of the water
and produce a mat-like appearance. This is the condi-
tion which is responsible in the main for the objectionable
appearance of Musquashiat Pond.

This weed problem is being studied in conjunction with
similar studies being carried on by the Joint Board at
certain other ponds under the provisions of chapter 67
of the Resolves of 1953 but that resolve does not require
a report until December, 1954, and conclusions have not
yet been reached. Whether or not the pond is to be con-
verted to a salt pond, it is desirable that the weed growths
be removed, particularly because of the fact that the
studies show that the smaller midge larvae breed in the
surface weeds.

i

Investigations for determining the best method of the
control of midges and aquatic growths followed along
four methods of attack. These are:

1. Filling the pond.
2. Dredging the pond
3. Increasing the salinity of the water in the pond
4. Treatment with chemicals to control midges and

marine growths.

A study was made in regard to filling Musquashiat Pond
in view of the fact that this would he the most positive
solution to the problem as there would no longer be
either a midge or a weed nuisance to cause objections.
It was determined that if the pond were filled such fill
should be carried to a level of 9.5 feet above mean low
water level in Cohasset Harbor. This would bring the
elevation of the fill up to 0.5 feet above ordinary high
tide level in Cohasset Harbor and about 0.5 feet above
the ordinary salt marshes in the area. It would require

Present Investigation.

Study of Filling the Pond.
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approximately 383,000 cubic yards of fill at an estimated
cost of $310,000. An open channel would have to be used
to remove the surface water from the filled area. If in-
stead of an open channel a surface drain were installed
it would require approximately 2,500 feet of pipe at a
cost of about $40,000. The filled area would obviously
have considerable value to this rapidly growing portion
of the town of Scituate. Present property valuations in
the vicinity of the pond average about $2,500 per acre.
Thus, if 80 acres could be reclaimed and utilized for real
estate purposes there would be an additional land valua-
tion to the town approaching $200,000 plus the valua-
tion of any structures placed upon the area. Some opposi-
tion was expressed at the public hearing held on August
11, 1953, against the possible filling of the pond. If this
pond were filled as outlined above the town and the in-
terested citizens should be warned that any cellars of
houses in the filled area would be subject to flooding and
that difficulties might be encountered in local means of
sewage disposal.

There is evidence that individuals had been filling in
some of the shore area around the pond. In case indi-
viduals owning land about the pond undertake filling-
projects to improve their property, any such filling can
be undertaken only with the approval of the Department
of Public Works with a license to be granted by that
Department under the provisions of chapter 91 of the
General Laws.

Dredging the Pond.

In the 1937 study the possibility of dredging Mus-
quashiat Pond to a depth of 8 feet was considered. This
would require the removal of approximately 525,000 cubic
yards of material at an estimated cost at present of about
$400,000. If the pond should be dredged to the depth
of 8 feet it is probable that certain of the rooted weed
growths might be reduced and it is also likely that the
midge nuisance would be reduced. However, it is im-
possible to forecast to what extent the area would be
benefited, particularly in regard to the reduction of midges.
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At the hearing held on August 11, 1953, several persons
advocated the construction of a pipe line through the
so-called Shingle Beach, making a direct connection
between the ocean and Musquashiat Pond. This would
have the effect of increasing the salinity of the water
in the pond as well as providing circulation through the
pond. In the opinion of the Joint Board, however, the
wave action on the ocean side of the beach is such,
particularly in storms, as to make the maintenance of
such a conduit so expensive as to be economically im-
possible. Therefore, the Joint Board has given no further
consideration to such a conduit and has not made any
estimates of cost for such a project.

An investigation of the Gulf River and Musquashiat
Brook, which forms the outlet of Musquashiat Pond,
shows that it is practicable to dredge the channel between
Gannett Road and Musquashiat Pond and rebuild cer-
tain structures at a cost of not over $50,000. This would
permit a complete change of the character of the water in
Musquashiat Pond during three tides from a brackish
water to salt water similar to that in Straits Pond. Such
a channel and control works would be designed to with-
draw the water down to about elevation 6.5 on mean low
water in Cohasset Harbor. This would withdraw about
70 million gallons or about 88 per cent of the water in
the pond. Salt water could be returned in three tides
by proper manipulation of the control works. This, in
the opinion of the Joint Board and its entomologists,
based on information obtained from somewhat limited
entomological studies carried on elsewhere and aquaria
tests, is likely to alleviate the nuisance caused by midges
in the vicinity of Musquashiat Pond. The drainage of
the pond at low tide will expose some 37 acres of flats
which might temporarily give off offensive odors, but
with the installation of suitable control works at the
outlet of the pond it can be filled with salt water to the
original level during the course of three tides.

The periodic draining of this pond through the proposed
improvement in the outlet channel has another advantage

Increasing the Salinity of Musquashiat Pond
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in making it practicable to treat the bottom of the pond
with chemicals when and if further studies show that
chemical treatment is the most practicable solution of
the midge and weed nuisance. Should the Gulf River
and Musquashiat Brook improvement be adopted some
public authority should be put in charge of the operation
of the outlet works. In view of the decided local interest
in this matter the Joint Board is of the opinion that the
control of the outlet works should be assigned to the
Board of Selectmen of the town of Scituate. Some
studies were made during the course of the investigation
by the Joint Board’s entomologists to secure all available
technical information on the control of midge life. Studies
were also made by the biologists in regard to the use of
chemicals in the control of weed growths. In view of
the fact that the funds for this appropriation were not
available in time to make a complete study of weed
growths and the midge nuisance, the Joint Board does
not feel that it can at this time make any recommenda-
tions in regard to the feasibility of chemical treatment.

The results of the investigation show that there are
three methods of effecting various degrees of improve-
ment in regard to the weed and midge nuisance problem
at Musquashiat Pond. It must be remembered in the
adoption of any of the following solutions that the nui-
sance conditions are localized to a small area in a single
town immediately adjacent to Musquashiat Pond and
at the present time no recreational or other uses are made
of the pond. The solutions can be summarized as follows:

1. If the pond were filled at an estimated cost of
$310,000 plus the cost of a drainage channel, the weed
and midge nuisance would be permanently eliminated
and the area reclaimed would have a land value ap-
proaching $200,000 at present real estate values.

2. If the pond were dredged at an estimated cost of
$400,000 to a depth of 8 feet it would tend to reduce the
midge and weed nuisance although the amount of re-

Summary.
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duction in the midge nuisance cannot be predicted at
the present time.

3. The improvement of the channel and outlet works
to increase the salinity of the pond and provide a method
for periodically draining the pond for treatment of the
bottom could be done at an estimated cost of $50,000.
This would undoubtedly result in the reduction of the
weed nuisance and possibly a solution of the midge nui-
sance but again the degree of reduction and control cannot
be wholly predicted at the present time. Furthermore,
the treatment of the drained area periodically with
chemicals or insecticides would require an annual ex-
penditure. The Joint Board does not feel that it is
possible at this time to make any definite recommenda-
tion in regard to the chemical control of either midge or
weed nuisances.

Recommendations
The Joint Board recommends that in order to be able

to further investigate the effectiveness of certain chemicals
upon the growth of weeds and midges the time for com-
pletion of this report be extended until December, 1954.
This would permit a study during a full summer season
in connection with the special investigation being carried
on in regard to the control of growths and weeds in ponds
under chapter 67 of the Resolves of 1953.

The Joint Board does not feel that it is its responsi-
bility to determine whether the Commonwealth or the
town of Scituate should finance individually or jointly
the cost of any of the above outlined projects. There
is appended

(a) A draft of legislation providing for the dredging of a channel
from Gulf River to Musquashiat Pond, including the installa-
tion of the necessary control works with provision for the
operation thereof by the Board of Selectmen from Scituate;

(b) A draft of a resolve for continuing the investigation; and
(c) A general map of the pond and outlet.

The study leading to this report was carried out under
the general direction of Clarence I. Sterling, Jr., Chief

Acknowledgments.
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Sanitary Engineer of the Department of Public Health,
assisted by Leo Fox, Associate Sanitary Biologist of the
Department of Public Health, who specialized partic-
ularly in the study of -weed growths. The entomological
work was under the general direction of Dr. Bertram I.
Gerry, Entomologist of the State Reclamation Board,
assisted by Dr. Edward I. Coher. The portion of the
work having to do with the dredging of the outlet brook
to the Gulf River was carried on by Malcolm Graf
of the Waterways Division of the Department of Public
Works under the general direction of R. G. Bessette,
Director of the Division of Waterways of the Department
of Public Works. Acknowledgment is also made of the
assistance rendered by the officials of the town of Scituate
and others.

Respectfully submitted,

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

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

Public Health Council.

John A. Yolpi
Commissioner.

Fred B. Doli
Francis Y. Matera,

Associate Commissioners.
Rodolphe G. Bessette,

Director Division of Waterways.

STATE RECLAMATION BOARD.

Edward Wright,
Chairman.

Daniel J. Curran.
Richard K. Hale.

OF PUBLIC HEALTH.DEPARTMENT

DEPARTMENT OF PUBLIC WORKS
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Be it enacted by the Senate and House of Representatives
in General Court assembled, and by the authority of the
same, as follows:

1 The department of public works is hereby author-
-2 ized and directed to dredge a channel from Mus-
-3 quashiat pond to Gulf river, to construct a new sluice-
-4 way in this channel, to construct a new bridge at
5 Hatherly road and to do such incidental work in this
6 channel all within the town of Scituate as may be
7 required to convert the said pond into a salt water
8 pond. The town of Scituate, upon completion of the
9 said work, shall maintain and operate said structures

10 and channel. The said department may expend for
11 the said structures, channel and incidental work such
12 sums as are available or as may be made available
13 therefor.

Appendix A.

PROPOSED LEGISLATION.

Cf)t Commontucalth of Massachusetts

In the Year One Thousand Nine Hundred and Fifty-Four.

An Act providing for improvements to the outlet
BROOK FROM MUSQUASHIAT POND IN THE TOWN OF

SCITUATE.
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In the Year One Thousand Nine Hundred and Fifty-Four.

Resolve authorizing the continuance of the in-
vestigation RELATIVE TO THE IMPROVEMENT OF CON

DITIONS AT MUSQUASHIAT POND IN THE TOWN OF

SCITUATE.

1 Resolved, That the department of public health, the
2 department of public works and the state reclamation
3 board, authorized and directed as a joint board by
4 chapter forty of the resolves of nineteen hundred and
5 fifty-three to consider and formulate a plan for the
6 improvement of the conditions of Musquashiat pond
7 located in the town of Scituate, are hereby authorized
8 and directed to continue said investigation and survey.
9 The said joint board shall report to the general court

10 the final results of its investigation and its recommen-
-11 dations, if any, together with drafts of legislation
12 necessary to carry out the same by filing the report
13 with the clerk of the house of representatives on or
14 before the first Wednesday in December in nineteen
15 hundred and fifty-four. For the purposes of carrying
16 out the provisions of this resolve the said joint board
17 may expend such portions of the unexpended balance
18 of funds appropriated by item 2015-25 in chapter six
19 hundred and seventy-five of the acts of nineteen
20 hundred and fifty-three and any additional funds here-
-21 after to be provided as may be required to complete
22 the investigation having in mind the requirements of
23 the expenditures for completing the investigation re-
-24 quired by chapter sixty-seven of the resolves of nine-
-25 teen hundred and fifty-three.

Appendix B.
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