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REPORT OF THE DEPARTMENT OF PUBLIC
HEALTH AND THE DEPARTMENT OF PUB-
LIC WORKS RELATIVE TO THE IMPROVE-
MENT OF CONDITIONS AT FURNACE POND
IN THE TOWN OF PEMBROKE.

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

In accordance with the provisions of chapter 39, Re-
solves of 1953, the Department of Public Health and the
Department of Public Works herewith submit a report
on the resolve providing for an investigation relative to
the improvement of conditions at Furnace Pond in the
town of Pembroke.

Chapter 39 of the Resolves of 1953 is as follows

Cf)c Commontoealti) of 00assacJnisctts

Resolved, That the department of public health and the department
of public works, acting as a joint board, are hereby authorized and
directed to consider and formulate a plan for the improvement of con-
ditions at Furnace pond, located in the town of Pembroke and for such
purpose shall consider the question of dredging the said pond, of im-
proving its outlet, and of treating the pond with chemicals for the re-
moval of microscopic growths and for the correction of the fly nuisance.
The said joint board shall include the type of weed and microscopic
organisms found in the pond in any investigation under the provisions
of current senate document numbered five hundred and fifteen. In
any work under this resolve the joint board shall take no action that
will in any way affect the water supply of Abington and Rockland in
Great Sandy Bottom Pond. 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 chemicals, such sums as
may 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 recommendations into effect, by
filing the same with the clerk of the house of representatives on or be-
fore the first Wednesday of December in the current year.

1yproved June 1, 191
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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 39, 40, 41 and

67 of the Resolves of the current year 815,000

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

Chapter J,O. A Resolve providing for an investigation by the De-
partment 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.

Chapter Jfl. A Resolve authorizing the Department of Public
Health, the State Reclamation Board and the Port of Boston Author-
ity to consider and formulate a plan for the improvement of Straits
Pond and Cat Dam in the towns of Hull and Cohasset.

Chapter 67. A Resolve providing for a study by the Department
of Public Works, the Department of Public Health and the Depart-
ment of Conservation relative to the elimination or control of sub-
merged weeds in certain ponds of the Commonwealth.

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

On July 15, 1953, the Joint Board for the investigation
of Furnace Pond was organized with Clarence I. Sterling,
Jr., Chief Sanitary Engineer of the Department of Public
Health, as chairman, and Leo Fox, Associate Sanitary
Biologist of the Department of Public Health, as secretary.

In the course of the organizational meeting of this
Joint Board, it was decided that a public hearing would
be held at some suitable place in Pembroke, on August 13,
1953, at 7.30 p.m. for the purpose of hearing interested
parties who live in the vicinity of Furnace Pond and ob-
taining a clear idea as to just what the public desired in
connection with this investigation.

This public hearing was held at the Town Hall in
Pembroke. Twelve persons, representing the interests of
the majority of the people living in the vicinity of Furnace

Introduction.
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Pond, were present at the hearing. Mr. H. Donnell,
Chairman of the Board of Selectmen, acted as chairman
of the meeting. The results of this hearing indicated
that the chief complaint at Furnace Pond was the ex-
cessive amount of submerged weeds growing there, which
were responsible for the fouling of motor boats and the
hampering of swimming and fishing.

The second complaint relative to the pond was the
control of the level of the pond, especially in the spring,
because of flooding of its northerly regions near the inlet
from Oldham Pond. The third complaint was the exces-
sive amount of water willows, Decodon, an emergent-
type of weed growing along the edge of the pond at many
points.

Description of the Pond

Furnace Pond is a “great pond” of approximately 110
acres, at elevation 56.68 feet mean sea level. It is located
on Mattakeesett Road, Pembroke, Route 14. The maxi-
mum depth recorded was 9.4 feet and the average depth
was 5 feet. Furnace Pond is bordered on the north by
Oldham Pond, on the east by cranberry bogs and wooded
areas, on the south by wooded areas, and on the south-
west by Great Sandy Bottom Pond. The outlet is located
in the southeastern part of the pond. This outlet flows
through a narrow channel into a small artificially created
pond. The levels of Furnace Pond and of this small
pond are controlled by flash boards which are placed in
two concrete dams at the outlet of the latter.

The outlet from this small pond discharges into Herring
Brook which eventually discharges into the North River.
The effluent from Furnace Pond courses through a cran-
berry bog before it enters Herring Brook.

Furnace Pond has been investigated to some extent by
the Department of Public Health on three previous oc-
casions. It was first examined on July 13, 1928, for a
nuisance condition which existed on its shores in the form
of insanitary pit privies. It was again examined on
August 22, 1948, for the purpose of determining the type
of micro-organisms which were creating a nuisance. At
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that time the Department recommended that copper
sulphate be used to eliminate the algae growth and
recommended that this be done by personnel trained in
this particular field. On May 4, 1949, the pond was
again examined for the presence of microscopic organisms
which were creating a nuisance; again on this occasion,
the Department recommended that copper sulphate be
applied for the eradication of the algae and that it be
applied under the supervision of competent personnel.

A sanitary survey was made of the sewage disposal
facilities for the dwellings and cottages located on the
shore of Furnace Pond. A biological survey was made to
determine the types of aquatic vegetation present and
their characteristics. In conjunction with the investiga-
tion samples of the pond water were collected from a
number of stations for physical, microscopic and bac-
terial examinations, and chemical analyses. Tempera-
tures were recorded from time to time of the water surface
and at various depths. Dissolved oxygen determinations
were also made for a period of 24 hours in order to record
the fluctuations of the dissolved oxygen content during
the night and day periods.

The sanitary survey of the pond showed that 50 houses
are located near the pond. Sewage from these houses
was discharged either into cesspools, septic tanks with
subsurface disposal works or privies. No unsatisfactory
waste disposal facilities were detected so far as the pollu-
tion of the pond is concerned. All of these sewage dis-
posal facilities were located at least 50 feet from the
edge of the pond with the exception of twm which were
located 30 feet from the pond. The results of the analyses
of samples of water collected from Furnace Pond for
bacterial examination showed that the water complied
with the recommended standard for bathing water.

Methods of Investigation.

Sanitary Survey.
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Water Quality.
Five sample stations were selected on the pond and

the results of the analyses of samples collected during the
investigation are shown in the following table:

Physical Characteristics.

Tests, Minimum. Maximum. Average.

Turbidity 2 5 4.0
Color (platinum-cobalt scale)

.... 17 60 33
pH 6.3 8.8 7.9
D. O. (ppm) 5.5 11.5 8.5
D. O. (per cent saturation)

.... 65.5 117 100
Surface temperature °F. ..... 74 79.5 76.6

Chemical Characteristics (PPM)

Albuminoid ammonia .150 .408 .374
Free ammonia . .002 .036 .018
Nitrates .00 .10 .06
Nitrites .000 .007 .0016
Phosphates .000 .010 .004

Alkalinity 5. 17. 11.1

Chlorides 6.0 8.0 7.38
Hardness 9. 22. 17.1

The analyses indicate that there are no foreign ma-
terials or pollution being discharged into Furnace Pond
and they were characteristic of the analyses to be ex-
pected from ponds of this type.

Biological Survey.

The biological investigations included collection and
analyses of the small floating life in the pond, the emergent
vegetation along its banks, the floating vegetation and
the submerged vegetation throughout the pond area at
various depths.
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1. Algae.

During this investigation fifteen samples of the water
were taken and examined at the laboratory of the De-
partment of Public Health for the purpose of determining
the microscopic algae growth. The algae presented no
nuisance problem during this period. This is contrary
to some of the conditions found by the Department of
Public Health in the past. The majority of the algae
belonged to the Chlorophyceae, or green algae. The
next greatest amount were the Cyanophyceae or blue-
green algae, and the Diatomaceae or diatoms were the
algae present in the least quantity.

However, as mentioned previously, considerable trouble
has been experienced at this pond with excessive algae
growth in the past. In the past, algae blooms have been
caused chiefly by genera of the blue-green algae or
Cyanophyceae. The most prevalent of these which was
responsible for this condition has been Anabaena. Ana-
baena was not found during this investigation. The only
algae occurring in considerable quantities was a green
alga known as Volvox. However, it was found only in
one section and was not generally distributed in any
great quantity throughout the pond.

If another algae bloom occurs in the pond, and the
chief offender is Anabaena, or any of the other blue-green
algae, it can be controlled by the proper use of copper
sulphate. Anabaena and other blue-green algae can be
controlled by adding 0.12 to 0.48 parts per million or 1.0
to 4.0 pounds per million gallons of water. An area
capacity curve accompanying this report gives the volume
of the pond so that the proper amount of copper sulphate
can be added. Copper sulphate must be added carefully
as too little will not accomplish the purpose and excessive
amounts can result in the death of fish present in the pond.
Copper sulphate treatment should be under the direction
of personnel qualified in this work.
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2. Emergent Vegetation.

The emergent vegetation consisted almost exclusively
of three types found growing about the whole 2.7 miles
circumference of the pond with the exception of two small
areas. The emergent vegetation was represented by the
following: Decodon, or water willow; Typha, or cattail;
and Pontederia or pickerel weed. The water willow made
up the greatest portion of the emergent weed along the
edges of the pond followed in descending order of quantity
by the pickerel weed and the cattails.

The water willow was quite extensive in certain areas
along the edges of the pond. It does not present any
particular problem except in so far as it renders the shores
where it grows inaccessible for bathing. There is no
necessity for removing all of the water willow except in
areas where there is a desire to use the shore line. In
instances such as these a 0.2 per cent solution of 2, 4-D
(dichlorophenoxyacetic acid) applied at the rate of 2 to 3
pounds per acre will control this plant. If a large area is
treated at one time, a hazard to fish may occur two or
three days after treatment when the vegetation is de-
composing. This chemical may reduce the oxygen con-
tent of the water and suffocate fish. To minimize this
possibility, it is best to treat only a portion of the area at
a time and wait five days before treating another area.
Another herbicide which could control this growth is
Ammate (Ammonium Sulfamate). A solution containing
75 pounds of Ammate and 4 to 8 ounces of a spreader or
sticker is effective when sprayed heavily on the leaves.
The same precautions should be observed with this
herbicide as with 2, 4-D. This application should be
under the supervision of competent personnel.

3. Floating Vegetation.

Floating vegetation was represented by the yellow pond
lilies, Nymphaea, and the white pond lily, Castalia. The
yellow and white water lilies grew to a depth of approxi-
mately 5 feet. These plants presented no particular
problem.
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4. Submerged Vegetation.

An estimate of the submerged aquatic weeds indicated
that they covered approximately 90 per cent to 95 per
cent of the bottom. In general their growth was abundant
from a depth of Yz foot to 9 feet at which depth they
became sparse. None was found at a depth of 9.3 feet.

There are two types of weeds composing the submerged
aquatic flora. Elodea, or Anacharis canadensis, a true
aquatic plant, occupied about 95 per cent of the weed
acreage and in general was found where there was a
muddy bottom even though there often was hard sand
4to 6 inches below it. It extended up from the bottom
to within a few inches of the surface. In many places
a large floating mass drifted about the pond under the
influence of the winds. Potamogeton, another true water
plant, occupied about 5 per cent of the weed-growing
acreage and appeared to be more tolerant of sand as a
growing medium than Elodea. It also occupied muddy
bottoms and extended from Y2 foot to 8.5 feet in depth.
The submerged weeds are a definite nuisance problem
from the standpoint of recreation.

At present there are no known methods that are certain
to eliminate or control submerged wr eeds. Some methods,
both physical and chemical, have been tried in the past
with varying degrees of success. Within the past few
years, the use of colored dyes of non-toxic nature have
proved to be successful in some areas of the United States.
The theory behind their use is based on the breaking of
a vital link in the photosynthetic cycle of the plant. The
purpose of using these dyes is that they act as a mask
which excludes the rays of the sun from reaching the
plants. The dye used has been an aniline dye known as
nigrosine. As far as is known, it is non-toxic to plants and
to animals in the amounts prescribed.

The types of bodies of water in which dye treatments
have been effective are landlocked ponds. After survey-
ing Furnace Pond, it appears that it would be impractica-
ble to make this pond landlocked because of the inflow
from Oldham Pond and the possible backflow of water
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into Great Sandy Bottom Pond, the water supply for
Abington and Rockland.

An attempt to control all of the submerged weeds in
the pond would also undoubtedly upset the biological
balance of the pond, which might be detrimental and
probably kill all of the fish population which the pond
supports. Chemicals which might be added to the water
for the control of the submerged weeds could also have
a deleterious effect on the cranberry bogs which receive
water from Furnace Pond.

On the basis of present-day knowledge, the Joint Board
believes that spot control of weeds may be the answer in
large ponds such as Furnace Pond rather than over-all
control.

Therefore, the Joint Board cannot conscientiously
recommend any method of controlling submerged weeds
at this time.

Under chapter 67 of the Resolves of 1953, the Depart-
ment of Public Works, the Department of Public Health,
and the Department of Conservation, now the Depart-
ment of Natural Resources, have been directed to perform
experimental work for the elimination or control of sub-
merged weeds. This resolve is not due for reporting until
December, 1954. During the next growing season ex-
periments in small ponds with various chemicals affecting
submerged weed growth are to be conducted. Weeds of
the types found in Furnace Pond will be considered in
this research and some spot or local control of submerged
weeds may be attempted at Furnace Pond.

Fish and Game Survey.

A survey of this pond made by the Division of Fisheries
and Game showed that the following species of fish were
abundant: bluegills, golden shiners and lamprey eels.
Other fish present in moderate quantities were white
perch, yellow perch and pickerel. There were some large-
mouth bass.

During the investigation, there were approximately
a hundred ducks present. They were chiefly mallards and
blacks.
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Fly Problem.
At the public hearing held in Pembroke, no one present

indicated that a fly problem of any particular nature
existed at the pond. Flies, according to entomologists,
belong to the biological group, known as Diptera. There
are several thousand species of insects of this particular
group in this area. In view of this knowledge, it was im-
possible to make a survey for any particular fly. In
addition, during the investigation, inquiries were made
of the people living in the vicinity of the pond as to any
fly nuisance. No complaints were registered.

The results of the investigation can be summarized
as follows:

1. The investigation did not show any sources of
pollution to Furnace Pond.

2. Furnace Pond is biologically balanced as evidenced
by the varied vegetative and animal life which it supports.

3. Algae did not grow profusely during the period of
this investigation. Previous investigations, however,
showed that the type of algae present from time to time in
Furnace Pond can be controlled by the proper application
of copper sulphate.

4. The emergent vegetative growth, especially the
Decodon, or water willow, was present in profuse quanti-
ties along the margin of the pond. These growths can be
controlled if necessary by spraying with 2,4-D or Animate.

5. The submerged type of aquatic plants was repre-
sented chiefly by Elodea or Anacharis canadensis which
made up about 95 per cent of all the submerged weeds.
The remaining 5 per cent was Potamogeton. These sub-
merged weeds covered between 90 and 95 per cent of
the bottom of the pond and grew from a depth of foot
to 9 feet. They present a definite nuisance problem from
the standpoint of recreation.

6. On the basis of our present knowledge in the control
of submerged pond weed, the Joint Board believes that
total weed eradication is impracticable and possibly
harmful.

Summary.
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Recommendations.
The Joint Board feels that further study of Furnace

Pond is unnecessary as all the information needed has
been or is being gathered. The Joint Board feels that the
results of the research studies that are being conducted
under chapter 67 of the Resolves of 1953 in regard to the
control of aquatic weeds will undoubtedly be applicable
to Furnace Pond when they are completed.

This investigation was under the general direction of
Clarence I. Sterling, Jr., Chief Sanitary Engineer of the
Department of Public Health, assisted by Leo Fox, As-
sociate Sanitary Biologist of the Department of Public
Health; and Mr. Malcolm Graf of the Division of Water-
ways of the Department of Public Works, acting under
the general direction of Mr. R. G. Bessette, Director of
that Division, performed much of the survey work at
the pond.

Respectfully submitted,

Samuel B. Kirkwood, M.D.,
Commissioner of Public Health.
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Public Health Council.
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John Volpe,
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Fred B. Dole,
Francis V. Matera,

Associate Commissioners.
Rodolphb G. Bessette,

Acknowledgments.

DEPARTMENT OF PUBLIC HEALTH

Director, Division of Waterways.








