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Department of Public Health,

State House, Boston 33, December 5, 1962,

To the HonorableSenate and House of Representatives.

I am submitting herewith the report of the Department of Public
Health, the Department of Public Works and the Department of
Natural Resources relative to a study of the elimination or control
of submerged weeds in certain great ponds of the Commonwealth in
accordance with Chapter 102 of the Resolves of 1960.

Very truly yours,

ALFRED L. FRECHETTE
Commissioner.

If

Che Commontoealth of Massachusetts



TS

*

Report of the Joint Board.
page

Introduction ..•••••••••*§

Methods of Aquatic Weed Control .•••••••••
Chemicals . . . . • • • • • • *

*

19Field Studies ..•••••••** * if
Summary of Results of Field Work •••••••••J®Conclusions . . • • • • • • • • * 1?Recommendations . • • • • • • * * ' ,S
Appendix A; Proposed Legislation . . . . • • • • • ‘
Financial Statements . .

.
. • • • • • • • Ay

Report of the Division of Sanitary Engineering, Department of Public Health.

21I. Introduction ...•••••••9 J11. Aquatic Plants ....••••••• * 9Q
111. Chemicals
IV. Technique and Equipment

V. 1961 Studies: 97A. Ponds Chemically Treated • '

B. Ponds Surveyed
VI. 1962 Studies:

A. Ponds Chemically Treated .••••••••””

B. Ponds Surveyed t:
VII. Summary of Results Jjj

VIII. Conclusions . . . • • • • • • • *’4oIX. Recommendations ..•••••••••?«

X. Acknowledgement 0

i

TABLE OF CONTEN



REPORT OF THE DEPARTMENT OF PUBLIC HEALTH,
THE DEPARTMENT OF PUBLIC WORKS, AND THE
DEPARTMENT OF NATURAL RESOURCES RELATIVE
TO A STUDY OF THE ELIMINATION OR CONTROL

* OF SUBMERGED WEEDS IN CERTAIN GREAT PONDS
* OF THE COMMONWEALTH.

To the Honorable Senate and House of Representatives of Massachusetls in General
Court Assembled

In accordance with the provisions of chapter 102 of the Resolves
of 1960, the Department of Public Health, the Department of Pub-
lic Works, and the Department of Natural Resources, acting as a
joint board, submit herewith a report on the resolve providing for
an investigation for the elimination or control of submerged aquatic

of 1960 is as follows:

Resolved, That the department of public
and the department of natural resources, a
chapter sixty-seven of the resolves of ninet

lealth, the department of public works
ting as a joint board, and directed by
«n hundred and fifty-three to make a

survey and investigation relative to the elimination and control of submerged
weeds in certain great ponds and tidalestuaries of the commonwealth, and author-
ized by chapter one hundred and twelve of the resolves of nineteen hundred and
fifty-eight to continue its survey and investigation, is hereby further authorized
and directed to continue said survey and investigation. The said joint board shall
report to the general court the final results of its investigation and its recommenda-
tions, if any, together with drafts of legislation necessary to carry out the same by
filing the same with the clerk of the house
Wednesday in December, nineteen hundr
carrying out the provisions of this resolve

of representatives on or before the first
;d and sixty-two. For the purposes of
the said joint board may expend such

Sums as may be appropriated therefor Approved August 30, 1960.

The appropriation under which this investigation was carried out
is as Item 2002-26 in chapter 784 of the acts of 1960 and is worded
as follows:

weeds. Chapter 102 of the Resolve

C6e Commontoealtft of

For the removal of weeds in certain ponds throughout the commonwealth, appre
'nation expires June thirtieth, nineteen hundred and sixty two *40,00(*40,000
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The expiration date of the appropriation authorized under chap-
ter seven hundred and eighty-four of the acts of nineteen hundred
and sixty was extended to December fifth, nineteen hundred and
sixty-two, by chapter four hundred and eighty-nine of the acts of
nineteen hundred and sixty-two and is worded as follows:

Section 2. Item 2002-26 of section 2 of chapter seven hundred and eighty-
four of the acts of nineteen hundred and sixty is hereby amended by striking out
in line two the words “June thirtieth” and inserting in place thereof: December
fifth. Approved May 25, li

I
The present study conducted under chapter 102 of the Resolves

of 1960 into the elimination or control of submerged aquatic weeds
is essentially a continuation of studies initiated under chapter 67
of the Resolves of 1953, chapter 65 of the Resolves of 1954, chapter
28 of the Resolves of 1955, and chapter 112 of the Resolves of 1958.
Generally, the same methods of procedure employed in the earlier
investigations were utilized in carrying out the present research
program. The types of aquatic weeds experimented upon are em-
braced by the general classifications included in the Report of the
Departments of Public Works, Public Health, and Natural Re-
sources (Senate Document No. 551 of December 1, 1954).

As in the past, numerous complaints and requests for assistance
relative to the control or elimination of nuisance and health hazards
caused by heavy growths of aquatic weeds have been received by the
Department of Public Health. The conditions were expressly affect-
ing the pursuit of the various water recreational activities and the
public health. The danger to the public health lies in the swimming
conditions which exist in waters choked with aquatic weed growth.
A child who suddenly feels himself entrapped by these long, slender
and slimy growths may at times experience a fit of panic and, in
this state, the grave danger of drowning exists. These slimy growths,
when they impinge on rocks and wharves, may well be the cause u{
accidents which can assume disastrous proportions. Nuisance od(A
tend to arise from such areas when the vegetation decays, most!y
due to the influence of the sun’s rays. The free floating types of
aquatic weeds, such as Elodea and Utricularia, will tend to accumu-
late on leeward shores in large masses forming a mat-like cover on

Introduction.
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the water sometimes extending to depths of three to four feet or

more. Under these conditions the water in the area becomes stag-
nant and usually a heavy growth of algae (minute microscopic
plants) ensues. On hot, sunny days the growth of the vegetation
in these areas, exceeding •the supply of available nutrients, even-
tually dies and decomposes. The decomposition products ultimately
revert into stable inorganic salts with the concomitant release of
noxious gases. It is felt that the control or eradication of aquatic
vegetation is the only means of alleviating such nuisance and haz-

ardous conditions in many of the ponds and lakes in Massachusetts.
It might be noted that other States throughout the country are

also faced with these same problems. Generally speaking, along
with Massachusetts, they arc convinced that the only practical
method for aquatic weed control lies in the application of various
herbicides. Experiments along this line have been going on for a
number of years and, in a few of the States, legislation has been
passed in order to regulate the application of chemicals to waters
by private interests. Wisconsin is among those which have adopted
such regulations. New York is currently formulating regulations
along these lines. It is recognized that in the hands of untrained
individuals the application of many of the chemicals used in aquatic
weed control could become an extremely dangerous activity, the
consequence of which might not only affect the applicator but also
those who use the water and to all the life that it supports.

Methods of Aquatic Weed Contro

Before the advent of aquatic herbicides, methods employed in the
control of aquatic vegetation were restricted to purely mechanical
means. These methods employed such tactics as (1) hand pulling,
a laborious and time-consuming method which could only be prac-
tical in limited areas; (2) raking; (3) chaining, which consists

Joriefly of dragging a chain of rather great dimensions between two
?R)oats in order to uproot the vegetation; and (4) mechanical cutting,

which entails cutting of the weeds at some point below the water’s
surface by a motor-driven cutting bar. All of these methods give
rise to the added problem of the disposal of the uprooted or cut
vegetation. If the methods of disposal are not satisfactory, added
nuisance conditions caused by decomposition come into play. A
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more serious problem, possibly, would often arise from new growth
of weeds stemming from the ungathered clippings and it would not
be too long a time before the problems caused by the original
vegetation were multiplied many fold by the subsequent new growth.
The natural phenomenon of regrowth of whole plants from small
fragments is also exhibited to a lesser degree among land plants.
In aquatic plants this process is continuously taking place and
probably accounts for a great percentage of the growth which aquatic
plants will exhibit in one growing season. In this respect,
use of motorboats would be a major factor in increasing the wee<*
population of certain ponds.

Experience with the new chemical methods of weed control has
pointed up the fact that, since the attacked vegetation ultimately
decomposes wholly, the problem of regrowth springing from smaller
sections of whole plants can be eliminated. Field trials in Massa-
chusetts demonstrate this conclusively and it has been found that
regrowth in treated areas is due generally to the following factors:

1. Reinsemination the process of regrowth of weeds in a clean
area due to reseeding.

2. Reinfestation the process of regrowth of weeds in a clean
area from fragments of weeds blown or otherwise transported into
the area.

3. Incomplete kills a regrowth
the following conditions;

of weeds manifests itself under

of chemical is added for treat-(a) When an insufficient amount
ment

distributed.(5) When the chemical is uneven
(c) When the chemical concentration or the contact time is

lowered beyond the toxic limits.
The method of the application of the various herbicides to waters

infested by heavy weed growths has also been a subject of study.
The majority of chemicals must be well mixed with water first, for
most a suspension is the best that can be accomplished, and then
applied in such a manner that will insure even distribution. FoA
this, it has been found that spraying of the chemical is the only
practical solution. The spraying can be accomplished by the fol-
lowing methods:

1. By use of a motor-driven mechanical pump, or
2. By use of one of the various kinds of hand-operated sprayers.

The former method, of its very nature, is at once more efficient and
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economical to operate. Large areas can be treated with less ex-
pense of time and energy, or

3. By use of gas pressure. In this method, the chemical con-
tained in a tight drum is placed under an atmosphere of inactive
gas, usually nitrogen, fed from a gas pressure cylinder. As pressure
is applied to the chemical, the outlet cock is opened and the chemical
allowed to flow usually below the surface of the water into the area
to be treated. This method requires that an entirely closed system
be used so that no leakage occurs causing reduction of gas pressure

�or inadequate injection of chemical. When properly gauged and
manipulated, this method gives excellent results. Its main advan-
tage over method No. 1 above is that there is less likelihood of
mechanical breakdown since there are no mechanically-driven parts.

Chemicals.
The control of aquatic weeds by chemical means is not a new con-

cept. During the past, many chemicals have been developed as pos-
sible means to control aquatic weeds. Each year brings the advent
of new chemicals for use in this field. The following list of chemicals
were employed in this study during 1961 and 1962. Those chemicals
which were used in previous years are not described herein. A
description of these chemicals may be obtained by referring to
House No. 3041, December 4, 1957, viz.; Sodium Arsenite; CMU
(Monuron); Phygon-XL; Kuron; 2,4-D (2,4-dichlorophenoxy-
acetic Acid); Delrad.

Aquathol-Silvex.
Aquathol-Silvex is a specially formulated product distributed by

the Pennsalt Chemicals Corporation, and available for experimental
purposes to evaluate its effectiveness in controlling submerged and
emergent aquatic weeds. It is available as a liquid formulation

Wtvhich contains 1.5 pounds disodium endothal technical and 1.5
pounds of silvex acid per gallon. For emergent weeds direct ap-
plication is recommended diluting not more than 1-3 with water.
For submerged weeds application rates of 1-4 parts per million of
active ingredient are recommended by the manufacturer.
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Aquathol (Disodium salt of 3,6-endoxohexahydrophthalic acid) is
manufactured by Pennsalt Chemicals Corporation and has been
tested on aquatic weeds every year since 1953. This chemical
works on weeds by killing on contact. The liquid can be applied
from the container or diluted with water, either as a surface spray
or injected under water. At the manufacturer’s recommended
dosages of 1-3 parts per million, there is wide margin of safety to
fish. 4'
Kurosal SL.

Kurosal SL (2-(2,4,5-trichlorophenoxy) propionic acid potassium
salt) is manufactured by The Dow Chemical Company. This
chemical may be used to control many submerged and emergent
weeds. Kurosal SL is applied undiluted directly to the water at the
rate of one gallon per acre foot. Toxic effects to fish are not a
factor at the concentrations recommended by the manufacturer.

Kurosal G, also manufactured by The Dow Chemical Company,
is a granular formulation of Kurosal SL. It is used for the control
of submerged vegetation at a rate of 25 pounds per acre foot. Ap-
plication may be made by rotary fertilizer spreader. The best time
for application of this chemical is during the early growth period.
Kurosal G acts slowly on susceptible weeds. Effects may not be
noticed for two or three weeks after treatment and may take six to
eight weeks before complete breakdown occurs. This chemical
enters via the leaves, stems, and roots and interferes with the growth

■dichlorophenoxyacetic acid anck
These are low volatile type*

chemical combination appears

Weedone is a combination of 2,4
2,4,5-trichlorophenoxyacetic acid,
esters. The effectiveness of this
limited to the control of broad leaf aquatics. It is used at the dosage
rate of 1-2 parts per million. Fish are not affected by this chemical
at these concentrations.

Penco Herbicide 47 di N, N dimethylcocoamine salt of endothal.

Weedone.

Aquathol.

Kurosal G.

proce



No. 3351.HOUSE1963.] 11

N dimethylcocoamine salt of en-Penco Herbicide 191 mono N
dothal.

These chemicals are manufactured by the Pennsalt Chemicals
Corporation. These materials show an increased contact activity
over disodium endothal and are available either as liquid concen-
trate or as a granular product. Application of the chemicals should
be done only by experienced applicators due to their high fish
toxicity. Doses in excess of .3 parts per million may cause some fish
mortalities when applied on an over-all treatment basis. Marginaltreatments in a pond with a dosage ranging from .5 to 2.5 parts per
million gives control of many aquatic weeds. Dosages of over 1 part
per million should be used only in very limited areas or where fish
kill is not objectionable.

Copper Sulfate (CuSO4 ) was used during this investigation solely
as an algacide. This chemical proved very effective in those ponds
and lakes where it was used to eliminate an algal growth. The con-
centrations used ranged from .3 to .5 parts per million.

Application of Copper Sulfate was accomplished by dragging
burlap bags containing the chemical, which was in crystal form, be-
hind a boat. This method was found to be the most satisfactory and
expedient manner to apply the chemical.

Chemically known as 1,1 ethylene-2,2 dipyridylium cation is
manufactured by the California Chemical Company as an aqueous
solution containing 2 pounds cation per gallon. Its recommended
dosage rate is one gallon per acre regardless of depth when used
early in the growing season, and two gallons per acre on older
vegetation. Diquat is reportedly rendered inactive upon contact
with soil and consequently is not recommended for use in muddy,

waters.

Chemically called 1,1-dimethyl~4,4-dipyridylium di (methyl sul-
fate) is also manufactured by the California Chemical Company.
It contains 4 pounds active ingredient per gallon and is used at the

Paraquat,

Copper Sulfate.

Diqunf.
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same rate as Diquat. Similar to Diquat it is readily inactivated on
contact with soil. It is highly corrosive and equipment should be
thoroughly flushed with clear water after every use.

Field Studies.

During the years 1961 and 1962 the following ponds and lakes
were chosen for experimental research into the chemical control of
aquatic vegetation:

South Watuppa Pond in Fall Piver, Merino Pond in Dudley «

Middleton Pond in Middleton, Crystal Lake in Newton,
Quannapowitt in Wakefield, Pine Meadow Pond in Lexington,
Fosters Pond in Andover, Shawsheen River in Andover, Baddacook
Pond in Groton and Hardv Pond in Waltham.

Requests for surveys and research on the elimination of aquatic
vegetation were received in great numbers from citizens of the Com-
monwealth. In many instances, the consideration of various factors,
such as riparian water rights, use of the water for culinary and
drinking purposes by abutters, weed growth unsuitable for chemical
treatment and uncertainty as to whom the water rights belonged,
prevented the undertaking of chemical treatment or the formulation
of suitable recommendations. Surveys and investigations of various
kinds were made at these ponds and a record kept for future refer-
ence. These places include Nuttings Lake in Billerica, Lake Ripple
in Grafton, North Pond in Hopkinton, Baddacook Pond in Groton,
Boons Pond in Stow-Hudson, Rochdale Pond in Leicester, Spectacle
Pond in Littleton, Whitins Pond in Norfhbridge, Bartlett Pond in
Plymouth, Lake Wyola in Shutesbury, Plardy Pond in Waltham,
Pondville Pond in Auburn, Box Pond in Bellingham, Quaboag Pond
in Brookfield, Wenham Pond in Carver, Washakum Pond in Fra-
mingham, Gleason Pond in Framingham, Norton Pond in Framing-
ham., Knops Pond in Groton, Carbuncle pond in Oxford, Loew’s
Pond in Oxford and Institute Park Pond in Worcester.

Examination of the various lakes and ponds chosen for aquatic
weed control research included the following factors; p

1. A sanitary survey was made to determine the extent of pollu-
tion contributed to the pond and whether or not this might be a
factor in the promotion of weed growth.

2. A physical survey was made to determine inlet and outlet
flows, temperature, depth and area of water, and type of bottom.
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3. A biological survey was made to determine the extent and type
of the aquatic growths.

4. Samples were taken from each pond and submitted to micro-
scopic and chemical examination. These samples were taken both
before and after chemical treatment.

Summary of Results of Field Work.

1. Herbicides, when properly used and in the correct concentra-
tions, can effectively control certain growths of nuisance aquatic

This control, when nearly 100 per cent following the
initial application of herbicides, can be expected to last for the re-
mainder of the season and sometimes for the following year.

2. Of the many genera of true aquatic vegetation, the submerged
variety usually causes the greatest number of nuisance conditions.
These nuisance conditions include: —■ impairment of such sports as
swimming, boating, and fishing which are sometimes rendered im-
possible and even dangerous; odor and nuisance conditions arising
from the decomposition of aquatic vegetation and a general biolog-
ical imbalance which can result in a stunted fish population and
conceivably in the degradation of an erstwhile enjoyable natural
resource to an aquatic “no man’s land.”

3. The most common types of submergents encountered were var-
ious species of Potamogeton (Pondweed), Elodea (Waterweed),
Utricularia (Bladderwort), Myriophyllum (Water Milfoil), Cera-
tophyllum (Coontail), and Cabomba (Fanwort).

4. Several attempts were made during this study to control
Lemna (Duckweed) with no success. This is a free-floating type
of aquatic vegetation and its general classification includes the
smallest true flowering plants. It reproduces at a fast rate and,
although herbicides are effective in diminishing its growth some-
what, the over-all results have not been satisfactory.

5. The various herbicides used during this project are as follows:
Sodium Arsenite (As2o3 ); Silvex (2 (2,4,5-trichlorophenoxy) Pro-

pionic Acid); 2,4-D, (2,4-dichlorophenoxyacetic acid); 2,4,5-T
(2,4,5-trichlorophenoxyacetic acid); CMU (Monuron, Tclvar-W),
3(p-chlorophenyl-l, 1-dimethylurea); Delrad (dehydroabietyla-
mine acetate); Phygon-XL (2,3-dichloro-1,4-naphthoquinone);
Aquathol (Disodium salt of 3,6-endoxohexahydrophthalic acid);
Kurosal &L (2-(2,4,5-trichlorophenoxy) propionic acid) potassium
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It; Kurosal G (granular formulation of Kurosal SL); Aquathol-
Silvex (Combination of Aquathol and Silvex); Weedone (combina-
tion of 2,4' D and 2,4,5-T); Penco Herbicide 47 and 191 (di and
mono N, N dimethylcocoamine salt of endothal); Diquat (1, 1
ethylene-2,2 dipyridylium cation); Paraquat (1, l-dimethyl-4,
i-dipyridylium di (methyl sulfate) ).

6. Of the chemicals experimented with, Sodium Arsenite, Silvex,
Aquathol, Penco Herbicide 47 and 191, Diquat, and Weedone
showed the most promising results in the control of submerged and
floating aquatic weeds. Several of these chemicals are highly toxic «,

to fish and the use should be strictly controlled and restricted to the"®
control of aquatics in waters where fish mortality has been deter-
mined to be of no consequence.

7. The research definitely indicated that the combination of cer-
tain herbicides, when properly used, is quite effective in controlling
a variety of aquatic plants. Notably, the combination of Sodium
Arsenite and Silvex or Weedone proved to be very effective in the
control of a mixture of submerged and floating vegetation consist-
ing of Water Lilies, Elodea, Milfoil, and Potamogeton spp.

8. The research indicated that generally, following an effective
jbmerged aquatic weed control program, the treated area become

infested with various types of algae, free-floating microscopic plant
These ensuing growths usually may be adequately controlled with
proper dosages of Copper Sulfate. It has been found that Copper
Sulfate, used at dosage rates of .3-.5 parts per million, usually give
excellent results. It is advisable to initiate the Copper Sulfate
treatment before the algae reach nuisance proportion levels.

9. The use of motor-driven pump units continue to be one of the
most suitable methods for the application of herbicides to waters.
With the use of herbicides, it is recommended that units be flushed
with clean water after use so as to prevent corrosion and preserve
the life of the equipment.

10. The use of gas pressure to apply dangerous chemicals proved
to be a very useful technique. With this method, a closed system is
used and the applicators are protected from direct contact wit®,
toxic fumes.

11. In general, since herbicides used in the field of weed control
are toxic to all living things, special precautions should be taken in
their use to prevent the overkill of related species including flora and
fauna which serve as fish food organisms.
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12. The use of Sodium Arsenite as an aquatic herbicide should be
considered carefully since residuals of this chemical tend to remain
in the treated area for at least two years after the treatment. The
residual levels do not presently exceed two parts per million in most
instances where it has been used but, with continued use of this
herbicide, the arsenic residuals may eventually become a problem in
waters used for fish culture, horticulture, agriculture, and in in-
dustry.

i Conclusions.

1. Chemical treatment of waters when properly administered for
the control or elimination of nuisance aquatic vegetation is a practi-
cal and promising method.

2. It is extremely difficult and practically impossible to control
aquatic vegetation in small areas of large ponds by chemical treat-
ment unless such treatment is continually practiced.

3. Sodium Arsenite, Silvex, 2,4-D, 2,4,5-T, Aquathol, Penco
Herbicide 47 and Diquat are the chemicals which show most promise
at this time in the eradication or the control of submerged aquatic
vegetation.

4. The most efficient and economical method of chemical appli-
cation for the control of aquatic vegetation lies in the use of a gaso-
line motor-driven power sprayer.

5. Experience with chemical methods of weed control has shown
that, since the attacked vegetation ultimately decomposes Avholly,
the problem of weed growth springing from smaller sections of whole
plants can be eliminated. Field trials in Massachusetts demonstrate
this conclusively and it has been found that weed growth in treated
areas is due generally to the following factors:

(a) Reinsemination the process of regrowth of weeds in a clean
area due to reseeding;

( b) Reinfestation the process of regrowth of weeds in a clean
area from fragments of weeds blown or otherwise transported into

Plie area;
(c) Incomplete kills a regrowth of weeds manifesting itself

under the following conditions;
(1) When an insufficient amount of chemical is used for treat-

ment;
(2) When the chemical is unevenly distributed; and
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(3) When the chemical concentration or the contact time is low-
ered beyond the toxic limits due to uncontrollable factors such as
wind direction and velocity or heavy rains.

6. Herbicides developed for use in the control of aquatic vegeta-
tion may be dangerous to fish and other animal life when not prop-
erly used. The label specifications should be strictly adhered to.

7. Sodium Arsenite residual may become a problem in waters
treated with this herbicide since it has been found that the arsenic
levels in treated waters persist for at least two years following
initial use. The levels do not exceed two parts per million, but it ig»
felt that with continued use of this herbicide, the arsenic residudP
may eventually become a problem to fish and other aquatic forms.

8. No effective method has been developed for the control of
Duckweed. Many herbicides were experimented with during this
study under various conditions with unsatisfactory results.

9. A combination of herbicides has proven to be quite effective
for the control of various types of aquatic vegetation, e.g., treat-
ments with Sodium Arsenite and Silvex have controlled mixed
growths of both floating and submerged aquatics.

Recommendations.

1. This investigation should be revived and continued for two
years as a definite need for an efficient and effective method for the
control of nuisance aquatic vegetation exists. The results of the
current study indicate that the chemical method, and its side effects,
should be further studied.

2. If this investigation is continued, provisions for its continuance
should be made early in the year during the active growing season
of aquatic vegetation. The joint board feels that $20,000.00 per
year for the next two years will be needed in order to effectively
continue the aquatic weed control research program.

3. That the unexpended balance of Chapter 784 of the Acts of
1960 be carried over. This should be effected as soon as possible so
that laboratory studies may be undertaken and certain ponds treaty,
early in the spring of 1963.

4. Further field studies should be carried out with the recently
developed herbicides such as Diquat, Penco Herbicide 47 and vari-
ous combinations of established herbicides. Laboratory toxicity
studies should be undertaken with the newer herbicides.
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5. New herbicides and soil sterilants should be studied as they are
developed and their use recommended for trials.

6. Continued efforts should be made to determine the effects of
all herbicides on water quality, fish life and fish food organisms.
Particular emphasis should be placed on developing methods which
would minimize or eliminate the build-up of toxic residuals in the
waters of the Commonwealth.

Respectfully submitted,

4 DEPARTMENT OF PUBLIC HEALTH

Alfred L. Frechette
Commissioner of Public Health.

Gordon M. Fair, 8.5., Dr. Inc
William 11. Griffin, D.M.D.
Paul J. Jakmauh, M.D.
Samuel Kovner.
Hugh R. Leavell, M.D.
Charles F. Wilinsky, M.D.

Public Health Council.

DEPARTMENT OF PUBLIC WORKS.

Jack P. Ricciardi,
Commissioner.

George C. Toumpouras.
Clarence S. Wilkinson,

Associate Commissioner
Anthony Spadafora,

Acting Director, Division of Waterways.

DEPARTMENT OF NATURAL RESOURCES

Charles H. W. Foster,
Commissioner.

Charles L. McLaughlin,

Director of Fisheries and Game.
*
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In the Year One Thousand Nine Hundred and Sixty-Thre

Resolve authorizing the revival and continuance of an
INVESTIGATION RELATIVE TO THE STUDY OF THE ELIMINATION
OR CONTROL OF SUBMERGED WEEDS IN CERTAIN GREAT PONDS

OF THE COMMONWEALTH.

1 Resolved, That the department of public health, the depart-
2 ment of public works and the department of natural resource?

1 acting as a joint board, and directed by chapter 102 of the re
1 solves of nineteen hundred and sixty, to make a survey and in-

5 vestigation relative to the elimination and control of submerged
6 weeds in certain great ponds and tidal estuaries in the common-
-7 wealth, is hereby authorized and directed to revive and continue
8 these investigations and surveys. The said joint board shall
9 report to the general court the final results of its investigation

10 and its recommendations, if any, together with drafts of legis

11 lation necessary to carry out the same by filing the same with
12 the clerk of the house of representatives on or before the first
13 Wednesday in December, nineteen hundred and sixty-four. For
14 the purposes of carrying out the provisions of this resolve the
15 said joint board may expend the unexpended balance in budget
16 item 2002-26 of chapter seven hundred and eighty-four of tIW
17 acts of nineteen hundred and sixty and such sums as may here-
18 after be appropriated therefor.

Appendix A.

PROPOSED LEGISLATION.

Cl)e Commontocaltlj of o@assacf)Uoetts 4
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DEPARTMENT OF PUBLIC HEALTH

Financial Report

4 2002-26

For the Re?noval of Weeds in Certain Ponds Throughout the Commonwealth
(Chapter 784, Acts of 1960.)

Extended by Chapter 489, Acts of 1962.

Totals 4

FINANCIAL STATEMENT,

446.63
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DEPARTMENT OF PUBLIC HEALTH.

Financial Report.
2002-26

For the Removal of Weeds in Certain Ponds Throughout the Commonwealth.
(Chapter 784, Acts of 1960.)

Extended by Chapter 489, Acts of 1962.

1963 FISCAL YEAR.

Appro- Encum-
priation. Payments. brances. Balance.

-02 Salaries, Other $6,585.84 $5,595.87 $200.00 • $789.97^
-03 Services, Non-Employees . .

.
1,725.00 1,350.00 - 375.00

-07 Laboratory and Medical Supplies and 6,437.63 1,827.42 4,393.60 216.61
Expenses and General Care.

-10 Travel and Automotive Expenses . 2,180.40 351.29 529.11 1,300.00

-11 Advertising and Printing . . . 272.90 106.24 166.66
-12 Maintenance Repairs, Replacements 562.05 411.36 149.86 .83

and Alterations.
-14 Office and Administrative Expenses . 791.72 235.94 435.11 120.67
-15 Equipment 2,522.50 462.80 - 2,059.70

-16 Rentals 458.00 40.00 43.00 375.00
Totals $21,536.04 $10,380.92 j $5,917.34 $5,237.78

DEPARTMENT OF PUBLIC HEALTH.
Consolidated Financial Report.

2002-26

For the Removal of Weeds in Certain Ponds Throughout the Commonwealth.
(Chapter 784, Acts of 1960.)

Extended by Chapter 489, Acts of 1962.
For the Period; July 1, 1960 through December 5, 1962.

Encun
brance

Appro-
priation,»n. ; Paymi Balance

-02 Salaries, Other $13,150.00 $12,160.03 $200.00 $789.97

-03 Services, Non-Employees . . . 1,850.00 1,475.00 - 375.00

-07 Laboratory and Medical Supplies and 11 00.00 6,889.79 4,393.60 216.61
Expenses and General Care. V

-10 Travel and Automotive Expenses . 2,600.00 770.89 529.11 I,3oo.o(|L|^
■ll Advertising and Printing 00 133.34 166.66

-12 Maintenance Repairs, Replacements 1,100.00 949.31 149.86 .83
and Alter

1,000.00 444.22 435.11 120.67■l4 Office and Administrative Expe

8,000.00 6,940.30 - 2,069.70■l5 Equipment

600.00 82.00 43.00 376.00■l6 Rentals
$40,000.00 $28,844Totals $5,917.34 $5,237.78
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Department of Public Health,
Office of Division of Sanitary Engineering,

Room 511, State House, Boston, December 5, 1962

wo the Joint Board on Weed Control.
Gentlemen. —• Herewith is submitted a report relative to the

field studies that were made by members of the staff of the Division
of Sanitary Engineering to determine the best methods of elimina-
tion or control of aquatic weeds in ponds as directed by chapter 102
of the Resolves of 1960.

At a meeting of the joint board a general program was laid out for
investigation of the growth of weeds in ponds and their control,
specifically with the use of chemicals. It was decided that the
facilities of the Division of Sanitary Engineering would continue to
be utilized, since it has on its staff, biologists and chemists as well as
laboratory and research facilities.

There were difficulties in obtaining permission to do experimental
work in certain of the ponds. In addition, the cost of chemicals is
relatively high, so in order to stay within the appropriation made
available for these studies it was necessary to use some of the smaller
ponds or very limited areas in the larger ponds.

In addition to the chemicals used during the previous years of this
study, several new chemicals recently developed were employed
during the course of this investigation. These chemicals are out-
lined in the following sections.

Techniques and methods employed were essentially the same as
’•dose used during the preceding years of this study and newer

fiiethods were developed and are described elsewhere in this report.

11. Aquatic Plants.
This study is concerned with true aquatic plants. The term

“aquatic plant” is open to wide interpretation. However, aquatic
plants are normally interpreted as being those which originate in

C&e Commontoealtl) of Q^assadbusetts

REPORT OF THE DIVISION OF SANITARY
ENGINEERING.

I. Introduction
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water and must grow for at least part of their life cycle in water,
either completely submerged, partially emergent, or floating on the
surface. We have been primarily concerned with the submerged
type of aquatic plants. Generally, aquatic plants can be classified
into three categories, viz.;

1. Emergent Those rooted at the bottom and projecting above
the water for part of their length, such as Cattail, Typha.

2. Floating • Those which wholly, or in part, float on the sur-
face and often do not project significantly above it. Most of these
forms are rooted to the bottom, such as Pond Lily, Nymphaea. t

3. Submerged Those which are continuously submerged ex1*

cept sometimes for floating, or emergent flowers, such as Waterweed,
Elodea.

Nuisance aquatic plants encountered in this study are listed
under three headings; emergent, floating and submerged. A de-
scription of these weeds may be obtained if the reader will refer to
the Report of the Department of Public Health, the Department of
Public Works and the Department of Natural Resources relative
to a Study of the Elimination or Control of Submerged Weeds in
Certain Great Ponds of the Commonwealth, House, No. 30-11,
December 4, 1957, pages 17-20.

1. Emergent Vegetation
(a) Cattail (Typha spp.)
(5) Pickerelweed (Pontederia cordata)
(c) Arrowhead (Sagitiaria spp.)

2. Floating Vegetation

(a) Yellow Water Lilyr (Nuphar spp.)
( b ) White Water Lily (Nymphaea spp.)
(c) Water Shield (Brasenia spp.)

(d) Duckweed (Lemna spp.)
Submerged Vegetation

(a) Pondweed (Potamogeton spp.)
( b) Milfoil (Myriophyllum spp.)
(c) Bladderwort (Utricularia spp.)
( d) Elodea (,Anacharis spp.)
(e) Fanwort (Caboviba caroliniana)

k

(/) Wigeon Grass (Ruppia maritima)
( : g ) Stonewort (Chara spp.) (an alga)
(h) Coontail {Ceratophyllum spp.)

A brief description of Duckweed will follow since this plant has
not been previously described.
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Duckweed is one of the smallest true flowering plants possessing
roots. It is not attached to the bottom. Its roots absorb nutrients
directly from the water. This minute stemless plant is free floating
on or in the. water. It lacks a distinct stem and foliage, being merely
a frond or fronds. Duckweed propagates by the proliferous growth
of a new individual from a cleft in the edge or base of the parent
frond, also by autumnal fronds in the form of minute bulblets, which
sink to the bottom of the water, but rise and vegetate in the spring.
It rarely propagates by seeds.

The use of chemicals to eliminate and/or control this plant have
not proven successful. Several chemicals were used during this
investigation but none of them has given any promising results.

Duckweed is present in many of our rivers, streams and small
ponds. Its growth can be so extensive as to completely blanket the
water surface. During times of high temperatures, usually during
August and September when the growth of Duckweed has reached
a maximum, itmay decompose causing offensive odorous conditions.
Under these conditions the pursuit of various outdoor recreational
activities becomes undesirable and impractical. In addition to
these nuisance problems, heavy growths of Duckweed ofttimes
prevent intended water usage for industrial purposes by clogging of
filters in the systems. Much time and expense is involved in cor-
recting this situation.

111. Chemicals.

The control of aquatic weeds by chemical means is not a new con-
cept. During the past, many chemicals have been developed as pos-
sible means to control aquatic weeds. Each year brings the advent
of new chemicals for use in this field. The following list of chemicals
were employed in this study during 1961 and 1962. Those chemicals
which were used in previous years are not described herein. A
description of these chemicals may be obtained by referring to
House, No. 3041, December 4, 1957, viz.: Sodium Arsenite; CMU
(Monuron); Phygon-XL; Kuron; 2, 4-D (2,4-dichlorophenoxy-
acetic Acid); Delrad.

Aquathol-Silvex.

Aquathol-Silvex is a specially formulated product distributed by
the Pennsalt Chemicals Corporation, and available for experimental
purposes to evaluate its effectiveness in controlling submerged and
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emergent aquatic weeds. It is available as a liquid formulation
which contains 1.5 pounds disodium endothal technical and 1.5
pounds of silvex acid per gallon. For emergent weeds direct ap-
plication is recommended diluting not more than 1-3 with water.
For submerged weeds application rates of 1-4 parts per million of
active ingredient are recommended by the manufacturer.

Aquathol.
Aquathol (Disodium salt of 3,6-endoxohexahydrophthalic acid) is

manufactured by Pennsalt Chemicals Corporation and has been
tested on aquatic weeds every year since 1953. This chemical
works on weeds by killing on contact. The liquid can be applied
from the container or diluted with water, either as a surface spray
or injected under water. At the manufacturer’s recommended
dosages of 1-3 parts per million, there is wide margin of safety to
fish.

Kurosal SL.
Kurosal SL (2-(2,4,5-trichlorophenoxy) propionic acid potassium

salt) is manufactured by The Dow Chemical Company. This
chemical may be used to control many submerged and emergent
weeds. Kurosal SL is applied undiluted directly to the water at the
rate of one gallon per acre foot. Toxic effects to fish are not a
factor at the concentrations recommended by the manufacturer.

Kurosal G.
Kurosal G, also manufactured by The Dow Chemical Company,

is a granular formulation of Kurosal SL. It is used for the control
of submerged vegetation at a rate of 25 pounds per acre foot. Ap-
plication may be made by rotary fertilizer spreader. The best time
for application of this chemical is during the early growth period.
Kurosal G acts slowly on susceptible weeds. Effects may not be
noticed for two or three weeks after treatment and may take six to
eight weeks before complete breakdown occurs. This chemical
enters via the leaves, stems and roots and interferes with the growth
process.

Wee done.
Weedone is a combination of 2,4-dichlorophenoxyacetic acid and

2,4,5-trichlorophenoxyacetic acid. These are low volatile type
esters. The effectiveness of this chemical combination appears
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limited to the control of broad leaf aquatics. It is used at the dosage
rate of 1-2 parts per million. Fish are not affected by this chemical
at these concentrations.

Penco Herbicide J+7 —■ di N, N dimethylcocoamine salt of endothal.

These chemicals are manufactured by the Pennsalt Chemicals
Corporation. These materials show an increased contact activity

disodium endothal and are available either as liquid concen-
trate or as a granular product. Application of the chemicals should
be done only by experienced applicators due to their high fish
toxicity. Doses in excess of .3 parts per million may cause some fish
mortalities when applied on an over-all treatment basis. Marginal
treatments in a pond with a dosage ranging from .5 to 2.5 parts per
million gives control of many aquatic weeds. Dosages of over 1 part
per million should be used only in very limited areas or where fish
kill is not objectionable.

Copper Sulfate (CuSO4) was used during this investigation solely
as an algacide. This chemical proved very effective in those ponds
and lakes where it was used to eliminate an algal growth. The con-
centrations used ranged from .3 to .5 parts per million.

Application of Copper Sulfate was accomplished by dragging
burlap bags containing the chemical, which was in crystal form, be-
hind a boat. This method was found to be the most satisfactory and
expedient manner to apply the chemical.

Chemically known as 1,1 ethylene-2,2 dipyridylium cation is
manufactured by the California Chemical Company as an aqueous
solution containing 2 pounds cation per gallon. Its recommended
dosage rate is one gallon per acre regardless of depth when used
early in the growing season, and two gallons per acre foot on older
vegetation. Diquat is reportedly rendered inactive upon contact
with soil and consequently is not recommended for use in muddy,
turbulent waters.

Penco Herbicide 191 —mono N, N dimethylcocoamine salt of en-
dothal.

Copper Sidfate.

Diquat.
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Chemically called 1,1-dimethyl-4,4-dipyridylium di (methyl sul-
fate) is also manufactured by the California Chemical Company.
It contains 4 pounds active ingredient per gallon and is used at the
same rate as Diquat. Similar to Diquat it is readily inactivated on
contact with soil. It is highly corrosive and equipment should be
thoroughly flushed with clear water after every use.

IV. Technique and Equipment.

The results of several years’ studies show that one of the most
effective methods of applying herbicides for the control of nuisance
aquatic vegetation is by use of a gasoline motor-driven power
sprayer. Essentially, tins unit allows for a complete mixing of the
herbicide with pond waters so that the necessary dilution may be
obtained to allow for adequate coverage of extensive areas. The
entire unit is mounted on a spray barge composed of two aluminum
boats strapped together with two pieces of 4 feet by 8 feet, % inch
marine plywood. The platform provided by the plywood affords
an excellent working area and is large enough to support four or
five 30-gallon chemical drums. This outfit is quite maneuverable
and is powered by a horsepower outboard or 4 horsepower out-
board air drive motor.

In instances where only small plots were treated, a John Bean K44
pressure spray unit was employed. This unit is equipped with a
bonderized tank having a mechanical agitator, a gasoline operated
motor, a constant pressure pump, and various intake and discharge
hoses arranged so as to facilitate and insure equal distribution of the
chemical.

Wherever practical, the herbicidal mixture is discharged through
an iron pipe boom which is suspended over the stern of the spray
boat. On occasions where the boom does not provide adequate
maneuverability, a spray nozzle is used. This alternate method is
used generally when spraying close to the shoreline is necessary.

For the spraying of very small areas, a knapsack or other portable
tank type pressure sprayer is used.

Protective equipment such as rubber gloves, rubber boots, face
shields or goggles and coveralls were used during the application of
certain of the herbicides. Generally, label recommendations and

Paraquat.
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past experience were the guide in determining which type of pro-
tective gear was necessary.

For the collection of water and bottom samples, a water depth
sampler and an Ekman Dredge were used. For obtaining average
depths, a calibrated metal sounding line was used. Whenever avail-
able, total areas and mean depths were obtained from the Fisheries
Reports of the Division of Fisheries and Game.

V. 1961 Studies,
#

A. Ponds Chemically Treated.
1. South Watuppa Pond, located in Fall River, is 1550 acres in

area, has an average depth of 10 feet of water and drains into the
Quequechan River. In May, June and July of 1961, surveys were
conducted in response to a request by the city of Fall River and
interested citizens concerning the obnoxious odors resulting from an
algae bloom. Coincident with these surveys, water samples were
collected periodically and sent to the Lawrence Experiment Sta-
tion for chemical and biological analvses.

Based on the results of the surveys and water analyses it was con-
cluded that treatment of South Watuppa Pond with Copper Sulfate
at .3 of a part per million would eliminate the algae causing the nui-
sance conditions. On July 26, 1961, the pond was treated with 6
tons of Copper Sulfate, yielding the recommended dosage.

Examinations were conducted during August and September and
the results showed that the Copper Sulfate had been effective in
controlling the algae. Further examinations were not undertaken
in 1961.

2. Merino Pond, located in Dudley, consists of 74 acres, has an
average depth of 8 feet, a maximum depth of 20 feet and drains into
the French River. Several surveys were made of Merino Pond in
1961 in response to requests by the town of Dudley. These surveys

revealed that the pond was heavily infested with submerged aquatic
■wweeds. The principal weed which was present in this pond at the

time of the examinations was Milfoil. Also present were moderate
growths of Pondweed and Water Lily.

Based on the information received from the surveys and the in-
terest expressed by local residents, it was decided to treat Merino
Pond as a research project. Prior to this time, Silvex had been sue-
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cessfully used against Milfoil at concentrations in excess of 1 part
per million in less than whole pond treatments. It was desirable to
obtain information on the chemical treatment of a whole pond and
the effects of such treatment. Therefore, on August 7, 1961, the
treatment of Merino Pond with 1 part per million of Silvex was
begun. Since there was a very dense growth of submerged aquatic
vegetation present, the treatment was divided into two major ap-
plications one for each half of the pond. The applications were
spaced one week apart to prevent an oxygen deficit (sometimes
caused by decomposing vegetation) which could result in a heavy
fish kill.

Resurveys made at intervals of two weeks following the initial
treatment on August 7 revealed that the Milfoil was completely
eradicated and no regrowth was visible throughout 1961. The Water
Lilies, Nupher spp., and the Pondweeds, Potamogeton robensii and
pectinatus were under control. The growth of Pondweeds was very
sparse initially and it is anticipated that they may become a problem
in the future since they will no longer be in competition with the
Milfoil.

An interesting side effect of this treatment occurred which in-
volved a dug well used as a source of water supply for Dudley. The
well, which was located adjacent to Merino Pond, developed tastes
and odors resembling those of lodine and numerous complaints
were registered by the consumers. Immediately, samples of well
water were examined for Silvex residual and all tests were negative.
Apparently, the tastes and odors were caused by the decomposi-
tion products released by the decaying aquatic vegetation in Merino
Pond. The taste and odors were of short duration and have not
occurred since the initial complaints in 1961.

Re-examinations of Merino Pond conducted during August and
September 1962 revealed that the aquatic nuisance vegetation in
Merino Pond continue to remain under control.

3. Middleton Pond, Middleton, consists of 95 acres and drains
into the Ipswich Paver. On August 22, 1961, a survey of this pond
was conducted. The examination revealed an extensive growth of
Duckweed. Since Duckweed is the cause of nuisance conditions in
many of the ponds and streams of the Commonwealth, it was decided
to treat a small plot with Aquathol on an experimental basis.

An area of the outlet brook approximately 20 feet by 100 feet
was screened off to prevent the Duckweed, which is free floating,
from mingling with untreated plants and render the results obscure.
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This was done by driving stakes into the bottom on both sides of
the brook and stapling fine mesh fiber glass screening to them.
Two quarts of Aquathol were diluted with 4 gallons of water, a
spreader-sticker added, and applied with a hand sprayer over the
entire surface with very little disturbance to the floating Duckweed.

Post-treatment observation on September 11, 1961, revealed the
Duckweed to be generally unaffected by the chemical and the treat-
ment was determined to be unsuccessful.

4. Crystal Lake, Newton, is 41 acres in size and drains into the
Charles River. This pond is a popular recreation site in the city

�of Newton for both swimming and fishing. At the request of the
city of Newton, an examination of Crystal Lake was conducted to
determine the cause of numerous complaints registered by bathers
relative to the objectionable condition of the water. The examination
revealed that a dense growth of
lake.

tal Lake was treated on July 19,
Sulfate giving a final concentra-

Based on this information, Cr
1961, with 600 pounds of Coppi
tion of .5 parts per million.

r

July, 1961, showed that the nui-
xlequate control was maintained

Post-treatment surveys in lab
sance algae was eliminated and
for the season.

leld, consists of approximately 254
■f 6 feet with a maximum depth of
1 on July 17, 1962, at the request

5. Lake Quannapowitt, Wakef
acres and has an average depth c
11 feet. A survey was conducte
of the town of Wakefield.

ake was heavilv infested withThe survey revealed that the
ious types of submerged, floatir
The aquatic weed which was re

r and emergent aquatic vegetation,
ponsible in great part for the nui-

ance conditions in Lake Quannapowitt is called Elodea and is a
submerged type which is rooted in its early stages of development
Along with the growth of Elodea, there were moderate growths of
Pondweeds. Portions of the shoreline supported moderate growths
of Water Lilies, Water Shield ar 1 Pickerelweed.

� Based on the information obti
of .5 acre each were treated with
at 10 parts per million and one
ingredient. Treatment of these

Ned from the survey, three plots
xiium Arsenite; two were treated
it 20 parts per million of active
areas was begun on August 29,

1961, and completed on August 30, 1961.
Post-treatment examinations of these areas revealed excellent

control of the submergent weeds. The shoreline growths were not

Igae was present throughout the
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appreciably affected. Since the application of the Sodium Arsenite
ivas intended to control only the submerged weeds, the effect on the
shoreline vegetation was not disappointing.

The results of this research indicated that adequate control of
the submerged aquatic weeds in Lake Quannapowitt could be at-
tained with 10 parts per million of Sodium Arsenite. Research
conducted in other ponds indicated that control of Water Lilies,
Water Shield and Pickerelweed could be obtained with Silvex
Recommendations based on the use of these chemicals were for
warded to the town of Wakefield for consideration in their proposed
control program for Lake Quannapowitt in 1962

Pine Meadow Pond, Lexington, is three-quarters of an acr
in size, and has an average depth of 2.5 feet. A survey conducted
luring July, 1961, revealed a dense growth of Pondweed (Potamo-
geton natans) present in this pond

On August 8, 1961, this pond was treated with 15 gallons of
.Lquathol giving a final concentration of 6 parts per million of
ictive ingredient. Periodic examinations were conducted during

1961 to evaluate the effectiveness of this chemical. These examina-
tions revealed excellent control of the Pondweed.

Surveys undertaken in 1962 showed that the pond remained free
of the Pondweed, indicating excellent control for a two year period.

B. Ponds Surveyed.

1. Nuttings Lake, Billerica, is 70 acres in size, and has an average
depth of 5 feet. It is divided into two sections by a causeway located
on the Middlesex Turnpike. Some exchange of water between the
two sections of Nuttings Lake is allowed during certain times of the
year when there is a positive flow in Nuttings Lake through a culvert
located in the causeway. Generally, during the summer months, a
ready interchange of water does not occur between the two portions
of Nuttings Lake since the culvert area is quite shallow.

On September 20, 1961, in response to the requests of the Board of
Health and the Board of Selectmen of the town of Billerica, a survey
of Nuttings Lake was conducted to determine the extensiveness of
aquatic nuisance vegetation.

The aquatic weed survey showed that the lake was heavily in-
fested with various types of aquatic weeds. The predominant sub-
merged species which was largely responsible for the nuisance prob-
lem was Elodea. Other submerged weeds of dense growth were
Biadderwort, Pondweed and Milfoil. Floating species such as
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Water Lilies and Water Shield were present in the more shallow
portions of the lake. Emergent scattered growths of Pickerelweed
and Arrowhead were noted along the shorelir

Lake Ripple, Grafton, was surveyed on September 28, 1961
The survey revealed extensive submerged growths of Milfoil and
Pondweed. Other weeds of problem proportions were Yellow Water
Lilies, Water Shield and Pickerelweed. Duckweed and algae were
present in moderate amounts. However, these reportedly had been

a nuisance during the warm summer months. The excessive growths
of nuisance aquatic vegetation in Lake Ripple may be sustained by
nutrients released from the muddy bottom and surrounding areas.

3. North Pond, Hopkinton, consists of 234 acres, has a maximum
depth of 20 feet, and a mean depth of 8 feet. A survey was con-
ducted on June 20, 1961, at the request of the town of Hopkintor
The results of the examination showed North Pond to be infested
with a moderate to dense growth of the submerged aquatic weed
Milfoil. Moderate amounts of Bladderwort and Elodea were
present in the central portions and the southern portions, respec-
tively. Floating aquatics such as Water Lilies and Water Shield
were present in the shallow areas. Subsequent to the survey it was
recommended that North Pond be treated with one part per million
of a herbicide known as Silvex.

i. Baddacook Pond, Groton, consists of 78 acres, has an average

depth of 16 feet and drains into the Merrimack River. A survey
was conducted on June 27, 1961, in response to a request by th
Squannacook Sportsmen’s Club and interested citizens of the town
of Groton. The examination revealed a heavy infestation of the
submerged aquatic, Milfoil. Another submerged aquatic of mod-
erate growth was Pondweed. Water Lilies, Water Shield and
Pickerelweed were found to be very dense in the coves and moderate
along the shoreline. Based on this survey, it was decided to select
and treat several areas with experimental chemicals in 1962.

5. Boons Pond, Stow-Hudson, is a 170-acre pond and drains
into the Assabet River. The greater portion, 140 acres, is located
in Stow. On July 13, 1961, a survey was conducted of this pond.
The principal aquatic nuisance weed present was the submerged
weed, Fanwort. This growth was noted throughout the southern
portion of the pond. Also present in moderate amounts was the
submerged aquatic, Pondweed. The alga, Nitella, was present in
moderate growths scattered throughout the southeast section of
the pond.
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the French River. On September 28, 1961, a survey was conducted
in response to a request by the town of Leicester. The examination
revealed moderate growths of the submerged aquatic weeds, Pond
weed and Elodea. Scattered growths of Water Lilies, Pickerelweed
Bladderwort and Duckweed were present throughout the pond.

7. Spectacle Pond, Littleton, is 79 acres in size with an average
depth of 15 feet and drains into the Merrimack River. It was sur-
veyed on August 16, 1961, in response to a request by the Spectacle
Pond Association, Inc., and it was found that Pondweed was the
principal nuisance aquatic vegetation present. Dense growths of
Water Lilies, Pickerelweed and Water Shield were found in the
northeast and southwest sections of the pond. It should be stated
that these sections are shallow and quite marshy. No weed growth
was found in the deeper parts of the pond, as is generally the ca
ince light penetration is restricted

8. Whitins Pond, Northbridge, consists of 350 acres, drains into
the Blackstone River, and has an average depth from 4 to 6 feet in
the area located north of Main Street. On June 30, 1961, a survev
was conducted in response to a request by the town of Northbridge
The examination of the northern section showed that dense growth;
of Milfoil and Coontail were present. Other weeds present in mod-
erate amounts were Water Lilies, Water Shield, Pickerelweed, Pond'
weed and Duckweed. The survey of that section of the pond south
of Main Street revealed that this area was relatively free of nuisance
aquatic weeds.

1. Bartlett Pond, Plymouth, consists of 71 acres and drains into
the Atlantic Ocean. On June 21, 1961, an examination was mad
in response to a request by the town of Plymouth. The results of
this survey revealed a relatively small growth of aquatic weeds.
The principal complaint of the residents on the pond was the large
numbers of flies and midges. Following this survev, the pond was
sprayed by the town to control this problem. On June 26, 1961, a
resurvey showed conditions to be greatly improved

10. Lake Wyola, Shutesbury, is 129 acres in size, has an avera
depth of 11 feet and drains into the Connecticut River. On July 20.
1961, a survey was conducted in response to a request by the town
of Shutesbury. The results of this survey showed that a moderate
to dense growth of Bladderwort and Milfoil were present in the
pond. Other weeds present were Pondweed, Pickerelweed and
Water Lilies

6. Rochdale Pond, Leicester, consists of 42 acres and drains into
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11. Hardy Pond, Waltham, has an area of 45 acres and an average
depth of from 3 feet to 4 feet of water. Soundings in the pond con-
ducted in 1937 revealed 10 feet to 20 feet depths of silt and mud.
On October 5, 1961, a survey was conducted in response to a request
by the city of Waltham, Lakeview Park Association, Inc., and other
interested citizens. The results of the examination showed that
Hardy Pond supported a dense growth of various aquatic weeds.
The most prevalent aquatic growth present during the examination
was Water Lilies. Various other species were also found which
included Elodea, Duckweed, Pondweed and Coontail.

VI. 1962 Studies.

A. Po7ids Chemically Treated.
1. Fosters Pond, Andover, covers approximately 135 acres, and

has a maximum depth of 12 feet and an average depth of 6 feet.
An examination of the pond on June 8, 1962, revealed that a very

dense growth of Fanwort was present throughout the pond. Blad-
derwort wT as the second most dense weed present and White and
Yellow Lilies were dense in the northeast and southeast sections of
the pond. Pickerelweed and Water Shield growths were light to
moderate in the shallow areas. Algae of the filamentous green and
blue-green varieties were heavily concentrated in the coves and
marshy areas of the pond. Several areas were selected for chemical
treatment and the results follow:

Plot 1. On July 10, 1962, a small plot 100 feet by 100 feet with
an average depth of 2 feet in the northeast section of the pond was
treated with 3 gallons of Aquathol-Silvex at a dosage rate of 6 parts
per million of active ingredient. The aquatic weeds present were
Fanwort, Bladderwort, Yellow Lilies and a dense growth of fila-
mentous algae.

Observations were made on July 31, August 15 and October 1.
No significant changes were noticed on the Fanwort or Bladderwort.
The Yellow Lilies were about 40 per cent controlled. The growth of
the algae was greatly diminished.

Plot 2. On July 10, 1962, a 100 foot by 100 foot plot in the
western section of the pond with an average depth of 2 feet was
treated with 2 gallons of Aquathol-Silvex giving a final concentra-
tion of 4 parts per million of active ingredient. The aquatic weeds
present were Fanwort, Bladderwort and Yellow Lilies.
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An examination on July 31 revealed that the Bladderwort and
Yellow Lilies were 60 per cent controlled. The Fan wort remained
healthy in appearance. On August 15, another survey of this area
revealed that the Yellow Lilies were 80 per cent controlled, Bladder-
wort showed 20 per cent regrowth, and Fanwort was still healthy.
A subsequent survey on October 1 showed the Yellow Lilies 90 per
cent controlled. Bladderwort has achieved 60 per cent regrowth
and Fanwort remained healthy.

Plot 3. On July 10, 1962, a 100 foot by 100 foot plot, located
east of Plot 2, having an average depth of 2 feet, was treated with 1
gallon of Aquathol-Silvex giving a final concentration of 2 parts per
million of active ingredient. Aquatic weeds present were Water
Shield, Fanwort and Bladderwort.

Observations made on July 31, August 15 and October 1,revealed
that the Water Shield, which predominated in this plot, was 80 per
cent controlled. The Fanwort and Bladderwort remained healthy.

Plot 4. On July 11, 1962, a plot 50 feet by 400 feet in the north
section of the pond, having an average depth of 3 feet, was treated
with 5 gallons of Weedone giving a final concentration of 2 parts per
million of active ingredient. Aquatic weeds present were Water
Shield, Pickerelweed, Pondweed, Yellow Lilies and Fanwort.

The examination of July 31 showed very good control of Pickerel-
weed, Pondweed, Yellow Lilies and Fanwort. The Water Shield
appeared to be completely eradicated.

Subsequent examinations on August 15 and October 1 showed
definite signs of regrowth of most of the species. The latter ex-
amination revealed a 25 per cent regrowth of Pickerelweed and
Yellow Lilies, a 50 per cent regrowth of Elodea, and a 30 per cent
regrowth of Pondweed. The Water Shield remained under control.

Plot 5. On July 11, 1962, a 100 foot by 140 foot plot in the
southwest section of the pond, having an average depth of 3 feet,
was treated with 1 gallon of Kurosal SL to give a final concentration
of 2.5 parts per million ofactive ingredient. Aquatic weeds present
were Bladderwort, Pondweed, Fanwort and Yellow Lilies.

Observations of July 31, August 15 and October 1 revealed that
the Bladderwort, Pondweed and Fanwort were unaffected by the
treatment. The Yellow Lilies were 60 per cent controlled.

Plot 6. —On July 11, 1962, a plot 160 feet by 160 feet in the
southwest section of the pond south of Plot 5 was treated with 1
gallon of Kurosal SL giving a final concentration of 1.2 parts per
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million of active ingredient. Aquatic weeds present were Yellow
Lilies, Fanwort, Bladderwort and Pickerelweed.

Observations of July 31, August 15 and October 1 revealed that
the Yellow Lilies were 60 per cent controlled. Fanwort, Bladder-
wort and Pickerelweed remained unaffected by the treatment.

Plot 7. —On September 5, 1962, a three-acre plot in the north-
east section of the pond, with an average depth of 2 feet, was treated
with 10 gallons of Penco Herbicide 191 giving a final concentration
of 2 parts per million of active ingredient. Aquatic weeds present
were Yellow Lilies, Bladderwort, Pickerelweed and Fanwort.

A survey of this area on October 1 revealed that the Yellow Lilies
were burned by the chemical, the lily pads were browned and in
some instances appeared to be decaying. The Bladderwort and
Pickerelweed were burned by the chemical but showed no evidence
of decaying. The Fanwort appeared unaffected by the treatment.

Plot 8. On September 5, 1962, a two-acre plot in the northwest
section of the pond with an average depth of 2 feet was treated with
10 gallons of Penco Llerbicide 47 giving a final concentration of 1.5
parts per million of active ingredient. Aquatic weeds present were
Fanwort, Yellow Lilies and Pickerelweed.

This plot was re-examined on October 1 and it was noted that
excellent results were obtained on all of the aquatic species including
Pickerelweed which had turned black and was beginning to decom-
pose. The Fanwort showed about 90 per cent control. In this
instance practically all of the original growth had been killed and
there was about 10 per cent regrowth in the treated area. Complete
control could possibly have been achieved if a stronger dosage were
used.

ihawsheen River, Andover. The portion of this river that wa
surveyed was located east of Route 93 extending easterly to River
Street and north to Ballardvale, Andover.

A survey was made on June 25, 1962, to determine the extent
of Duckweed in this portion of the river. This survey revealed a
dense growth covering 85 per cent of the entire area under examina-
tion. Other aquatic weeds present were Pondweed, Bladderwort,
Yellow Lilies and Fanwort. The latter was very dense in the area
east of the Boston and Maine Railroad tracks and extending north-
erly to Ballardvale.

On July 25, another survey was conducted in order to select areas
for experimental treatment of Duckweed and the other aquatic
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weeds. The areas were selected on the basis of density of growth
of the vegetation present, accessibility of the area, and flow of
water through the area.

Plot 1. A one-acre plot with an average depth of 2 feet located
in the east portion of the river and adjacent to the Alaska Boat
Rental on River Street was treated with 5 gallons of Aquathol on
July 27, 1962.

Resurvey of this plot on September 6 and October 16 revealed
that Yellow Lilies were the only plant controlled. Duckweed,
Fanwort and Bladderwort were very healthy

Plot 2. On July 26, 1962, a three-acre plot in the northeast
portion of the river was treated with 20 pounds of Dupont CMU
and 15 pounds of Telvar W. These chemicals are wettable powders
requiring constant agitation when spraying. Spraying was done
with the John Bean K44 spray unit and was a surface application.
This type of application was used in order to treat the Duckweed
which was of primary concern. However, shortly after spraying
there was a heavy rain lasting for approximately fifteen minute
and undoubtedly most of the chemical was washed off the vegeta-
tion.

A resurvey of this area on September 6 revealed that neither the
Duckweed nor the other aquatic weeds present were affected by the
treatment. Based on these results it was decided to treat this ar
with 6 gallons of Diquat. Examination on October 16 showed
Fanwort to have been 45 per cent reduced, Pondweed was 75 per
cent controlled, and Bladderwort 90 per cent controlled. The
effect of Diquat on Duckweed could not be determined since the
flooding caused by the heavy rains of October 5, 6 and 7 flushed
the Duckweed from this portion of the river. The level of the
water rose 3 feet above the level observed at the time of spraying,
hence much of the Duckweed had been washed onshore or down-
stream.

Plot 3. On July 27, 1962, a two-acre cove west of the Boston
and Maine Railroad tracks having an average depth of 3 feet was
treated with 40 pounds of Phygon XL. Phygon XL is a wettable
powder and requires constant agitation while spraying. This was a
topical application for the treatment of Duckweed. Less than a
week after treating this area a fish kill occurred in this cove. The
cause was attributed to the amount of chemical used.

Resurvey of this cove revealed that the chemical was ineffective
against Duckweed. This cove was retreated on August 15 with
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4.2 gallons of Silvex (Kuron) giving a final concentration of 1 part
per million of active ingredient.

Examinations on September 6 and October 16 showed the Duck-
weed to be unaffected by the Silvex. However, the growths of
Lilies, Pickereiweed and Fanwort were significantly reduced. A
heavy infestation of filamentous algae (Nitella) was noted in the
southeast section of the cove on the October 16 survey. This alga
grows usually close to the bottom and seldom gives rise to nuisance
conditions when in moderate amounts.

Plot 4. On July 27, 1962, a 10 foot by 10 foot plot northwest
of the Miami Boat Rental was treated with 1 gallon of Delrad 50.

A re-examination of this plot on September 6 and October 16
revealed that the Duckweed, Fanwort and Pondweed were unaf-
fected by the chemical.

Plot 5. On July 27, 1962, a half-acre plot south of Miami Boat
Rental was treated with 12 pounds of Phygon XL. This was a
topical application to allow sufficient contact time for the chemical
to react.

An examination of this area on August 15, 1962, revealed that
the Duckweed was unaffected. Based on this observation it was
decided to retreat this area on August 15 with eight-tenths of a
gallon of Silvex (Kuron) giving a final concentration of 2 parts per
million of active ingredient.

Surveys on September 6 and October 16 showed that the growths
of Pickereiweed and Fanwort were significantly reduced. The effect
on Duckweed could not be determined because flooding from heavy
rains flushed this area clean of this plant.

Plot 6. On September 6, 1962, a two and one-half acre plot
southwest of the Alaska Boat Rental was treated with 5 gallons of
Paraquat

Examination of this plot on October 16 showed limited control
of Pondweed and Yellow Water Lilies. Fanwort was unaffected by
the treatment.

3. Baddacook Pond, Groton is located in central Massachusetts
in Middlesex County. This pond is 78 acres in size, average depth
is 16 feet according to the Division of Fisheries & Game Report of
1944-45, and drains into the Merrimack River.

The initial survey of this pond conducted on June 5, 1962, re-
vealed an extensive growth of Milfoil throughout the pond, many
of these plants being close to twenty feet in length. Pickereiweed
and eel grass were present in scattered growths along the shoreline.
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Water Lilies of both the yellow and white varieties were found in
lense growths in three coves along the southwest section of the

pond. TV atershicld and Bladderwort were also noted in these cov
in light to moderate growths.

Based on the June 5 survey, it was decided that Baddacook Pond
would be a suitable site of experimental work. The selection was
influenced by the very extensive and unusual growth of Milfoil
present. Further, the avid interest of the sportsmen in the pond
as a recreational site and the willingness of the town to continue
treatment of the pond to control the growth of the aquatic vegeta
tion prompted our decision.

On June 28, 1962, seven areas were selected and treated. The
areas selected varied in size, depth and growth of weeds. There
was a minimum flow of water in all the areas selected.

Plot 1. A half-acre plot with an average depth of 4 feet in the
southeast portion of the pond was sprayed on June 28 with 15 gallons

of Sodium Arsenite giving a final concentration of 12 parts per
million of active ingredient. Weeds present at the time of treatment
were Pondweed, Milfoil, Pickerelweed and Water Lilie

Observations of this area on July 9, July 19, and August 1, 1962,
Lowed no appreciable reduction in the growth of any of the above-

mentioned weeds.
Plot 2. A half-acre plot with an average depth of 4 feet on the

western shore of the pond was sprayed on June 28 with 15 gallons
of Sodium Arsenite giving a final concentration of 12 parts per
million of active ingredient. Weeds present at the time of spraying
were Pickerelweed, White Lilies and Milfoil.

The July 9, 1962, observation revealed no change in the condition
of the weeds. On July 19, 1962, an examination revealed the tips
of the Milfoil which were protruding from the water had fallen to a
point just below the water surface; however, the remainder of the
plant appeared healthy. The Pickerelweed and White Lilies showed
no indication of being affected. An additional survey on August 1,
1962, showed the Milfoil to be significantly reduced and laying on
the bottom and decaying. The other weeds appeared healthy.

Plot 3. A one-acre plot with an average depth of 4 feet, located
in the northwest section of the pond, was treated with 30 gallons
of Sodium Arsenite, 100 pounds of 2, 4-D pellets, and 5 gallons of
Weedone. The final concentration of Sodium Arsenite used was
11 parts per million of active ingredient. The final concentration
of Weedone was 2 parts per million of active ingredient. The
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quantity of 2, 4-D pellets used was the manufacturers’ recom-
mended dosage. Weeds present at the time of spraying were White
and Yellow Lilies, Pickerelweed and Milfoil.

The July 9 observation revealed elongation of the Lilies, sinking
to the bottom of Milfoil and browning of the Pickerelweed. Sub-
sequent examinations on July 19, 1962, and August 1, 1962, re-
vealed continued decay of the weeds in this area. The results ob-
served in this area were very gratifying and the control of the weeds
was very satisfactory.

Plot 4. A one-acre plot with an average depth of 8 feet, located
"in the northeast section of the pond, was treated on June 28 with

30 gallons of Sodihm Arsenite (8 pounds per gallon As203 ) giving a
final concentration of 8.3 parts per million of active ingredient.
This area was selected because of the presence of an exotic growth
of Milfoil. These weeds reached twenty feet in length and were
very healthy.

Examination on July 9, 1962, revealed that the Milfoil appeared
weakened by the chemical; the leaves of the plant were brown and
spongy to the touch in many instances. The leaves could be easily
stripped from the main stem.

Subsequent examinations on July 19 and August 1, 1962, revealed
excellent control of Milfoil. The plants were observed to be lying
on the bottom and decaying.

Plot 5. A small plot 50 feet by 100 feet with an average depth
of 4 feet, located in the eastern part of the pond, was treated on
June 28, 1962, with 4 gallons of 2, 4-D Ester containing 4 pounds
active material per gallon giving a final concentration of 11 parts
per million of active ingredient.

Examinations on July 9, July 19 and August 1, 1962, of this area
revealed excellent control of Milfoil and Pickerelweed.

Plot 6. A two-acre cove with an average depth of 4 feet, lo-
cated in the southwestern section of the pond, was treated on June 28
with 25 gallons of Weedone yielding a final concentration of 4.5
parts per million of active ingredient. Weeds present at the time of

were Milfoil, Bladderwort and White Water Lilies. The
latter was the most abundant weed in the area covering approxi-
mately 50 per cent of the cove.

Observations on July 9 showed marked elongation of the White
Lily stems. The Milfoil and Pondweed had sunk to the bottom and
showed evidence of decay.

Subsequent observations on July 19 and August 1 showed that
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the Milfoil and Bladderwort were on the bottom and decaying. The
White Water Lilies were significantly reduced to a growth not ex-
ceeding 5 per cent of the total area.

Plot 7. A three-acre plot with an average depth of 4 feet, lo-
cated to the southeast of Plot 6, was treated with 30 gallons of
Weedone giving a final concentration of 3.6 parts per million of ac-
tive ingredient. Weeds present at the time of spraying in the order
of density of growth were Milfoil, Pondweed, White Water Lilies
and Bladderwort.

Subsequent examinations on July 9, July 19 and August 1 of this
rea revealed very good control of all weeds except Pondweed. The

Milfoil and Bladderwort had almost completely disappeared. Pond-
weed remained viable and appeared to have increased in growth
especially where the Water Lilies gave evidence of decaying.

The experimental treatment areas in this pond gave very satis-
factory results. The effects of Sodium Arsenite on Milfoil surpassed
our expectations since this chemical has been ineffective in prior
years’ trials. The results achieved with Weedone were also grati-
fying.

4. Hardy Pond, Waltham, is a 45-acre pond with a 4 foot average
depth of water and a bottom mud deposit of 10 to 20 feet. Large
rocks protrude from the water in the northeast and southwest por-
tions of the pond. A section of the western shore is bordered by
swampy land. This swamp land extends approximately 800 feet
along this shore. The recreational activities enjoyed at this pond
are confined to fishing and some boating.

A survey of this pond was requested by the city of Waltham and
the Lakeview Park Association Incorporated. The survey revealed
a heavy infestation of Water Lilies, Pondweed, Water Shield, Mil-
foil and Pickerelweed. Algal growth was very dense in the north-
east and northwest sections of the pond.

Because of the proximity and accessibility of Hardy Pond to
Boston and Lawrence, it was decided to set up several plots to be
treated with experimental chemicals. Seven areas were selected;
four plots of varying sizes were treated with Kurosol G at the manu-
facturers’ recommended dosage of 50 pounds per acre; three plots
of 100 feet by 100 feet were treated with Aquathol-Silvex giving a

concentration of 1, 2 and 4 parts per million of active ingredient.
The treatment of these plots was accomplished on June 28 and
July 3, 1962.
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Examination on July 20, 1962, of the seven plots revealed that
the aquatic vegetation was unaffected by the chemicals in all in-
stances. An examination on July 27, 1962, gave similar informa-
tion. During this examination it was noted that the pond level had
dropped to a 3-foot average depth.

Subsequent to the above examination, it was decided to re-treat
the whole pond with a combination of Sodium Arsenite and
Weedone. In the past, Sodium Arsenite used in conjunction with
Silvex, also a hormone type chemical, gave excellent control of
aquatic vegetation similar to the growth in Hardy Pond. Weedone

rwas employed in preference to Silvex primarily because of cost.
On August 7, 1962, the pond was sprayed with 930 gallons of

Sodium Arsenite yielding a final concentration of 10 parts per million
of active ingredient. Spraying was accomplished using the John
Bean K44 spray unit. The application of this chemical was com-
pleted on August 10, 1962.

On August 8, 1962, Hardy Pond was treated with 190 gallons of
Weedone yielding a final concentration of 2 parts per million of
active ingredient. Dispensing of this chemical was achieved em-
ploying the same equipment used for the spraying of the Sodium
Arsenite. Since Weedone works best under dry, warm conditions,
spraying operations were suspended on August 9, 1962, due to cold,
rainy weather. The spraying was resumed and completed on Au-
gust 13, 1962.

Examination of the pond on August 23, 1962, revealed excellent
control of all the nuisance aquatic vegetation. At the time of this
observation, the water level had dropped to an average depth of
two feet. Algal growth had increased along the western shore.

Observation on September 5, 1962, revealed continued control of
the aquatic vegetation. Comparing the weed growth of June 1962
to that of October 1962, it can be stated that the Sodium Arsenite
and Weedone combination was 90 per cent effective against the
nuisance aquatic vegetation that was present in Hardy Pond. It is
planned that the city of Waltham will continue the aquatic nuisance

4 control program in future year;

B. Ponds Surveyed.
1. Pondville Pond, Auburn, was examined on August 17, 1962.

This pond was observed to be 70 per cent covered with Duckweed.
Other nuisance weeds present were the submerged weed Pondweed
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and emergent weeds Pickerelweed, White Water Lily and Yellow
Water Lily. The pond is 50 acres in size and has an average depth
of 6 feet with a muddy bottom and drains into the Blackstone
River.

2. Box Pond, Bellingham, was examined on June 15, 1962. Box
Pond is part of the Charles River, it has an average depth of 6 feet,
and covers an area of 63 acres. The main nuisance aquatic weed
present in this pond was Duckweed. The density of growth of this
weed obscured all but 20 per cent of the water surface. The exam-
ination of this pond was initiated because of this growth and its
possible relation to a fish kill that had occurred earlier in June;
The survey did not reveal any connection between the fish kill and
the growth of Duckweed. Since there is no definite or proven chem-
ical for the control of Duckweed, treatment of this pond during 1962
was not considered.

3. Nuttings Lake, Billerica, consists of 67 acres, has an average
depth of 5 feet and drains into the Concord River. On August 21,
1962, a survey was made of this pond to determine the extent of
control that was achieved in those areas treated in 1961. The survey
revealed a moderate regrowth of Pondweed along the northwestern
shore in the vicinity of the beach. Other weeds present in scattered
densities were Milfoil, Bladderwort and Water Lilies.

4. Quaboag Pond, Brookfield, with an area of 541 acres and an
average depth of 7 feet, was surveyed on June 15, 1962, following a
request for assistance from the East Brookfield Board of Selectmen.
The examination revealed a moderate growth of Pondweed and
Bladderwort present throughout the pond. Of these two weeds,
the former was of denser growth. Shoreline surveys showed two
weeds, Pickerelweed and AVhite Water Lilies, to be problems in
scattered areas.

The pond is a recreational site for the towns of Brookfield and
East Brookfield and should be considered for treatment in the
future.

5. Wenham Pond, Carver, consists of 50 acres, has an average
depth of 8 feet, and is bounded on the north and south by cranberry
bogs. On August 20, 1962, a survey of this pond was made subse-
quent to a request by the town of Carver. The primary problem
originally occurred in 1961 and consisted of an odor nuisance. No
survey was requested in 1961. The 1962 survey revealed algae
throughout the pond but no significant obnoxious odor. Question-
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ing some of the residents on the pond, they indicated that the odor
was not a serious problem during the summer of 1962.,

6. Washakum Pond, Framingham, is 81 acres in size and has an
average depth of 13 feet. The town beach is located on the north-
east shore. The size of this beach area is approximately 15 acres
and has moderate growths of Pondweed, Elodea and Bladderwort.
The survey was requested by the Health Agent for the town of
Framingham in order to give consideration for the treatment of this
bathing area in the spring of 1963.

� 7. Gleason Pond, Framingham, is approximately 19 acres in size.
The primary concern was an algae problem creating disagreeable
odors. The water level was very low on August 2, 1962, the date
of the survey. The obnoxious odors that occurred in previous years
did not reach problem proportions this summer, possibly as the re-
sult of the cool weather that predominated most of the summer.

8. Norton Pond, Framingham, consists of approximately 7 acres.
On August 2, 1962, a survey revealed a “water bloom”. The algal
bloom covered most of the pond. Residents stated that the pig pen
odor emitted from the pond in 1961 was not as prevalent this year.
The pond should be treated with Copper Sulfate at .3 parts per
million to eliminate the odor producing algae.

9. Knops Pond, Groton, was surveyed on August 24, 1962. That
section examined was a cove in the northeast portion of the pond.
The cove consists of approximately 5 acres and the following weeds
were present in moderate amounts: Pondweed, Bladderwort, Yel-
low Water Lilies and algae.

10. Spectacle Pond, Littleton, was surveyed on June 7, 1962, at
the request of the town of Littleton. The examination revealed
that the aquatic weeds present were Pickerelweed, Coontail, Pond-
weed, Yellow Water Lilies, White WTater Lilies and Bladderwort.
The growth of these weeds did not constitute a nuisance at the time
of the examination.

11. Carbuncle Pond, Oxford, is a spring fed pond, approximately
■sls acres in size. A survey on August 17, 1962, revealed only one

species of nuisance aquatic weed, Pondweed (Potamogeton am-
plifolius). Scattered growths of this weed were found throughout
the pond, the heaviest concentrations being in two coves, one on the
northwest shore, the other on the southwest shore.

12. Loew’s Pond, Oxford, located in central Massachusetts, con-
sists of 56 acres, has an average depth of 3 feet and drains into the
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French River. On August 22, 1962, a survey was made of this pond
and a dense growth of Milfoil. Other weeds in order of
densitj r of growth were Pond weed, Water Lilies and Elodea. Dense
growths of Unicellular algae were observed in a few coves.

13. Bartlett Pond, Manomet section of Plymouth, is approxi-
mately 71 acres in size, has an average depth of 4 feet, and drains
into the Atlantic Ocean. An examination was conducted on August
20, 1962. The recurring problem of odors was the primary nuisance
condition responsible for the examination. On the date of the ex-
amination, no obnoxious nor offensive odors were noticeable. A *

survey of the pond revealed an extensive growth of the algae, Chara.
Aquatic weeds present in moderate amounts in the pond were
Elodea, Pickerelweed, White Lilies and Cattails.

14. Institute Park Pond, Worcester, is approximately 20 acres in
size and drains into the Blackstone River. A survey was made on
August 22, 1962, in response to a request by the Worcester De-
partment of Public Health. The examination revealed a heavy
growth of Pickerelweed along the entire shoreline, except a portion
of the east shoreline. The only submerged vegetation noted was
Elodea and this was found in scattered sections of the pond. The
request was presented to obtain recommendations for treatment of
this pond by the city of Worcester in the spring of 1963.
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VII. Summary of Results of Aquatic Weed Control
Investigation, 1961-1962.

YEAR 1961.

Results.

Aquatic Weed.Chemical Used,Pond,
Per Cent Per Cent
Kill. RegrowthRegrowth,

Dudley
MilfcKur 100Mi

Lex:
0Pine Meadow Pond Aquathol 100

Middiet
Middleton Pond Aquathol Duckweed None

W

Elodi 100 0 one season
100 0 one season

ake Quannapowitt Sodium Arse

Water I 1

Water Shield
Pickerel weed

Nc

YEAR 1962.

Andover:
Fosters Pond

Plot 1. Aquathol Silvex Fanwort None
Bladderwort None
Water Lilies 40 80

Plot 2. Aquathol Silvex Fanwort None
Bladderwort 50 60
Water Lilies 80 10

Plot 3. Aquathol Silvex Fanwort None
Bladderwort None
Water Shield 80 20

Plot 4. Weedone Fanwort 70 40
Elodea 70 50
Water Lilies 75 25
Pickerelweed 75 25
Pondweed 50 30

Plot 5. Kurosol SL Fanwort None
Bladderwort None
Pondweed None
Water Lilies 80 20
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VII. Summary of Results of Aquatic Weed Control
Investigation, 1961-1962 Continued.

YEAR 1962.

Results,

Pond. Chemical Used. Aquatic Weed.
Per Cent Per Cent

C

Kill. Regrowth,

4Kurosol SL Fanwort
Bladderwort
Water Lilies
Pickerel weed

Plot 7,
Water Lilies
Pickerelweec 10020

FanwortPenco Herbicide 47Plot
Pickerelweed
Water Lilies
Bladderwort

Andover
Shawsheen River

FanwortAquattPlot 1
Nor

Water Lil
Duckweet None

NoneDuckweed
Fanwort

CMIPlot 2.
41Diquat

Bladderwort
Pondweed 80

Duckweed
Pondweed
Fanwort

Phygon XI
Kuron

'lot
10

Pickerel w

Hot 4. Delrad 50 Duckweed Non,
Fanwc
Pondweed

NorDuckwe
Fanworl

XI
Ku:

Ponchveed
Pickcrelweed

Duckweed
Pondweed
Fanwort
Water Lilie

40

Nor

50
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VII. Summary of Results of Aquatic Weed Control
Investigation, 1961-1962 Concluded.

90

100

100 0 one seascPlot 4. ChemSen 56 Milfoil

100 10Milfoil2,4, D Ester
Pickerelweed 100 0 one season

Plot 6. Weedone Milfoil 100 0 one season
100 0 one season

Water Lili<
dweed 90

Milfoil 95WeedoiPlot
Pondweed
Water Lili« 0

95 0 one seasonBladderwort

Waltham
Water Lilie
Pondweed

Kurosol GHardy Pond

Water Shield
Milfoil

None

NonePickerelweed

100 0 one
100 0 one

Sodium Arsenite Water Lilie
plus Weedone Pondweed

100 0 one season
100 0 one season

Water Shield
Milfoil
Pickerelweed 100 0 one seaso

Pickerelweed
Water Lilies

Ddium Arsenite plus Water I
2,4, D plus PickerelPickerelweed
Weedone Milfoil
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VIII. Conclusions.
1. Chemical treatment of waters when properly administered

for control or elimination of nuisance aquatic vegetation is a
practical and promising method.

2. It is extremely difficult and practically impossible to control
aquatic vegetation in small areas of large ponds by chemical treat-
ment unless such treatment is continually practiced.

3. Sodium Arsenite, Silvex, 2,4-D, 2,4,5-T, Aquathol, Penco
1 lerbicide 47 and Diquat are the chemicals which show most promise
at this time in the eradication or the control of submerged aquatic
vegetation.

4. The most efficient and economical method of chemical applica-
tion for the control of aquatic vegetation lies in the use of a gasoline
motor-driven power sprayer.

5. Experience with chemical methods of weed control has shown
that, since the attacked vegetation ultimately decomposes wholly,
the problem of weed growth springing from smaller sections of
whole plants can be eliminated. Field trials in Massachusetts
demonstrate this conclusively and it has been found that weed
growth in treated areas is due generally to the following factors:

(a) Reinsemination the process of regrowth of weeds in a clean
area due to reseeding;

(6) Reinfestation the process of regrowth of weeds in a clean
area from fragments of weeds blown or otherwise transported into
the area;

(c) Incomplete kills a regrowth of weeds manifesting itself
under the following conditions:

(1) When an insufficient amount of chemical is used for treat-
ment

(2) When the chemical is unevenly distributed;
(3) When the chemical concentration or the contact time is

lowered beyond the toxic limits due to uncontrollable factors such
as wind direction and velocity or heavy rains.

6. Herbicides developed for use in the control of aquatic vegeta-
tion may be dangerous to fish and other animal life when not prop-
erly used. The label specifications should be strictly adhered to.

7. Sodium Arsenite residual may become a probem in waters
treated with this herbicide since it has been found that the arsenic
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levels in treated waters persist for at least two years following initial
use. The levels do not exceed two parts per million, but it is felt
that with continued use of this herbicide, the arsenic residual may
eventually become a problem to fish and other aquatic forms.

8. No effective method has been developed for the control of
Duckweed. Many herbicides were experimented with during this
study under various conditions with unsatisfactory results.

9. A combination of herbicides has proven to be quite effective
for the control of various types of aquatic vegetation, e.g., treat-
ments with Sodium Arsenite and Silvex have controlled mixed
growths of both floating and submerged aquatics.r

IX. Recommendations.

1. This investigation should be revived and continued for two
years as a definite need for an efficient and effective method for the
control of nuisance aquatic vegetation exists. The results of the
current study indicate that the chemical method, and its side effects,
should be further studied.

2. If this investigation is continued, provisions for its continuance
should be made early in the year during the active growing season
of aquatic vegetation. The joint board feels that $20,000.00 per
year for the next two years will be needed in order to effectively
continue the aquatic wr eed control research program.

3. That the unexpended balance of Chapter 784 of the Acts of
1960 be carried over. This should be effected as soon as possible
so that laboratory studies may be undertaken and certain ponds
treated early in the spring of 1963.

4. Further field studies should be carried out with the recently
developed herbicides such as Diquat, Penco Herbicide 47 and various
combinations of established herbicides. Laboratory toxicity studies
should be undertaken with the newer herbicides.

5. New herbicides and soil sterilants should be studied as they
are developed and their use recommended for trials.
'■ 6. Continued efforts should be made to determine the effects of
all herbicides on water quality, fish life and fish food organisms.
Particular emphasis should be placed on developing methods which
would minimize or eliminate the build-up of toxic residuals in the
waters of the Commonwealth.
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The project was under the direction of Mr. Mario M. Boschetti,
Sanitary Biologist, assisted by Mr. Joseph Harris, Mr. William
Burke and Mr. Cornelius O’Leary, Junior Sanitary Engineers, all
of the Division of Sanitary Engineering, Department of Public
Health.

Personnel of the Lawrence Experiment Station were especially
helpful during the course of this study in performing special tests
and determinations.

Numerous people, departments and agencies have been of great
assistance during this project. Included are the local boards of
health and other officials, personnel of the Departments of Public
Works and Natural Resources.

Special reference is made to the following companies which were
kind enough to donate chemicals for research purposes: Amchem
Products, Inc., Ambler, Pennsylvania; California Chemical Com-
pany, Moorestown, New Jersey; Chipman Chemical Company,
Bound Brook, New Jersey; Diamond Alkali Company, Cleveland,
Ohio; Dow Chemical Company, Midland, Michigan; E. I. DuPont
DeNemours & Company, Delaware; and Pennsalt Chemicals Cor-
poration, Tacoma, Washington.

Respectfully submitted,

WORTHEN H. TAYLOR,
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Director, Division of Sanitary Engineering.






