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REPORT OF THE SPECIAL COMMITTEE OF THE HOUSE
ESTABLISHED BY APPOINTMENT OF THE SPEAKER
TO MAKE AN INVESTIGATION AND STUDY OF THE
PROBLEM OF PESTICIDES AND OTHER RELATED
MATTERS.

Boston, Massachusetts, August 1, 1969.

To the Honorable House of Representatives

The Special Committee to make an investigation and study of the
problem of pesticides, and any other related matters thereto in an
effort to determine if new legislation is needed to supplement exist-
ing laws, to better control this problem, hereby submits to the
House of Representatives the following report :

Preliminary Statement.
Legislation concerning the general subject of pesticides was first

formally considered in Massachusetts when a Special Commission
was established by the Resolves of 1959 to study the problem. This
Commission met during 1959 for several months and filed a report
outlining a pilot project and voluntary clearing house for all spray
operations conducted by State agencies and asked that the Com-
mission be revived and continued for further investigation and study
particularly into the private sector of use. The Commission was
revived and extended by Chapter 122 of the Resolves of 1960 and
again reported in House 3151 on May 9, 1961. The Commission
in that report concluded that the size and complexity of the field
of pesticides did not lend itself to specific and detailed legislative
regulation but that real control could better be accomplished by
the establishment of a special regulatory agency for the purpose
within the Department of Public Health. Accordingly, Chapter 17
of the General Laws was amended by insertion of Section 1 of
Chapter 521 of the Acts of 1962 creating and establishing the
Pesticide Board.
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In addition, Sections 21A, 218 and 21C were added to Chapter
948 of the General Laws by subsequent sections of Chapter 521 of
the Acts of 1962 defining the powers, duties, responsibilities and
rule-making authority of the Pesticide Board.

In March of 1964 and again in March of 1967, the Pesticide
Board, acting under the authority of Section 21C of Chapter 948 of
the General Laws as established by Section 7 of Chapter 521 of the
Acts of 1962, set forth a series of specific rules and regulations
relating to the application and use of pesticides and to the licensing
of certain persons who apply pesticides. All of these Sections and
Chapters of the General Laws and Pules and Regulations of the
Pesticide Board are in full force and effect. It is to the implementa-
tion and strengthening of the above recited Acts and Resolves of the
Legislature and Rules and Regulations of the Pesticide Board
promulgated thereunder that we direct this Report and accompany-
ing proposal for immediate legislative enactment.

ROBERT D. WETMORE of Barre,
Chairman

RICHARD J. DWINELL of Millbury.
RAYMOND S. PECK of Dartmouth.
JOHN F. DOLAN of Ipswich.
JOHN A. S. McGLENNON of Concord.
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The Committee met and organized the first week of June, with

Representative Robert D. Wetmore of Baire designated Chairman,
and held its first public hearing June 11, 1969. In addition to the
five members appointed by the Speaker, Representative Harry A. S.
Read gave of his time and experience to the Committee.

From the beginning, the Committee was most fortunate in having
available an unusually read}’ resource of literature accumulated in
the State Library and informally known as the Environmental
Information Center. Because of this the Committee did not suffer
the usual long delays in correspondence occasioned by other short
term study groups but had a ready-made catalogue of much valu-
able literature on the subject of pesticides at its fingertips. The
Committee was thus able to go directly into the field inquiry re-
quired by its mandate. During the sixty days, three trips of in-
spection were made, two to corn farms and the third to the New
England Marine Resources Information Center at the University
of Rhode Island. These were both impressive in their magnitude
and information. The Committee was impressed by the fact that
corn can be grown in abundance without DDT.

The Committee in all, conducted eleven public hearings during
which a massive number of exhibits were introduced and eighteen
experts appeared personally. This information is being trans-
scribed and preserved for the use of those who might follow the
work of this Committee, but it is not in detail herein because of the
limitations of time and space.

A matter of special interest that developed during the duration of
this investigation was the Coho salmon incident in Michigan. The
Food and Drug Administration (HEW) announced the seizure of
28,150 pounds of Lake Michigan Coho salmon that contained a
high concentration of DDT and dieldrin residues. The initial report
indicated DDT residues of nineteen parts per million in the whole
fish. More recently the Secretary of Health, Education, and Wel-
fare, Robert Finch, has cited levels of twenty to thirty parts per
million in the Lake Michigan salmon.

Previous to this seizure, the F.D.A. and other food officials had

Section One.

THE WORK OF THE COMMITTEE.
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occasionally seized vegetables, fruit, and other commodities which
had been the recipients of direct application of pesticides.

However, the Coho salmon incident was the first instance when
such a high pesticide concentration had been discovered after travel-
ing hundreds of miles through the atmosphere and water and through
the food chain of up to a half dozen organisms. This incident
resulted in the F.D.A. establishing tolerance levels of DDT resi-
dues in fish moving in interstate commerce. Five parts per million
were cited as the maximum amount of DDT residues allowed in
fish that can be shipped across state lines. Fish with concentra-
tions exceeding that figure will be subject to seizure by the F.D.A.

While this subject was first in the mind of each Committee mem-
ber, we were informed by competent witnesses that many fish in
Massachusetts waters have pesticide concentrations far above the
F.D.A. tolerance level of five parts per million.

This was the first place in our study where man himself was
dangerously involved in the food chain. The Committee was con-
cerned over the fact that sports fishermen in the commonwealth
were unaware of high DDT concentrations in local fish when we
discovered, that our own Division of Fisheries and Game has been
long aware of this danger.

In addition to the Michigan experience, the Committee reviewed
the programs and recent legislative proposals of many other states
and foreign countries, notably Sweden and Arizona, and its ob-
servation is reflected elsewhere in this report.

Each member of the Committee entered into correspondence with
various congressional offices and a large record was developed and
is also reflected in our recommendation.

During the last few weeks, the World Health Assembly was hold-
ing its annual assembly in Boston and the Committee watched re-
ports of the daily work of that body as it concerned pesticides.
This activity also is referred to elsewhere herein.

Finally, the Committee had the invaluable insights of the career
director of the Food and Drug Division of the Department of Public
Health who had as long ago as 1957 published a prophetic treatise
embracing the entire subject matter entitled “Chemicals in Food
The Number One Public Health Problem.”

If Massachusetts does not maintain a constant legislative watch-
dog of some kind during the next decade, the citizens of the Com-
monwealth might very well fulfill the prophecy.
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The ten years which have elapsed since Legislative study was
first made of the subject of Pesticides in Massachusetts came to a
climactic focus this year at the World Health Assembly in Boston
during the past month. During debate at a plenary session of this
august body, it was seriously contended in an impassioned plea by
a delegate representing a developing nation arguing against further
restriction of the use of DDT that “it is better to die of cancer in
old age than from malaria in infancy.”

This polemic expression used forensicly to emphasize the extreme
relief afforded some areas of the world by the development of the
pesticide DDT typifies the range of good and bad to the problems
presented by even a cursory review of the world literature available
on the subject.

This Committee does not pretend to enter or enlarge the raging
debate nor is such an approach called for in Massachusetts.

The important thing to do is to keep abreast of the literature
and harken to the arguments from both extremes of good and bad
convinced that the improvement of the human condition of all
mankind including the citizens of this Commonwealth lies some-
where in between.

The most that this Committee can do is to highlight the most
recent scientific findings with recommendations which we believe
will provide the citizens of the Commonwealth the utmost protec-
tion from the misuse of pesticides without sacrificing the proven
benefits of careful use.

Some Convincing Empirical Data That the Potential
for Harm Existing in All Persistent Pesticides

is Economic.

The evidence is overwhelming that persistent pesticide substances
now in widespread use threaten the very ecological systems upon
which all life including humanity depends. Yet the economics of
DDT poses the real underlying problem. The head of the World
Health Organization said this week that the world cannot afford
to outlaw DDT insecticide. An equally valid question is; Can the
world afford not to?

Section Two.

THE MAGNITUDE OF THE SUBJECT OF PESTICIDES.
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The enormous worldwide benefits of DDT to health and agricul-
ture in the past quarter-century are too numerous and well-known
to need repeating. But so it is, also, with a growing body of re-
search on the harmful effects that DDT and its sister chemical com-
pounds have had on the environment the decimation of bird and
fish populations, the contamination of ocean shellfish, of milk, and
the yet-unknown ultimate effect on the human race.

Sweden has declared a two-year moratorium on its use. The
U. S. Department of Agriculture has suspended the use of DDT and
eight other persistent chemicals in its pest control programs. The
State of Michigan has barred it. Other states are following.

The mounting evidence of harm and mounting accumulations in
plants and animals have forced the public and food officials toward
severe restriction.

The WHO’s director general said that DDT’s low cost makes it
irreplaceable in public health at this time, particularly in developing
nations, but that is a short-term and rather short-sighted economic
view. More acceptable pesticides are available. They are more
costly. But the cost of DDT has been reduced by seven times in its
relatively brief history.

Surely, severe limitation of DDT use and wider use of currently
more expensive preparations will prove less costly to the world over
the longer run.

These are the questions for ultimate decision. We in Massachu-
setts must be alert to every proof and position. Clearly, aside
from local problems, the national objective which we ought to
encourage should be the development of economical and efficient
pesticides free of the dangers present now in the nine hundred basic
chemical compounds used to formulate thousands of synthetic com-
mercial pesticides. Not another drug or chemical ought to be
added to the catalogue of mistakes of this generation of Americans.

Summary of the State of the Art of thi

Use and Application of Pesticides.
The most graphic, precise and readable treatment of the subject

comes to the Committee in a paper dated May 27, 1969, developed
for the Agricultural Research Service of the United States Depart-
ment of Agriculture. We report it here almost verbatim as the
basic minimum information which every alert citizen should have
to understand the subject of pesticides.
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Man’s primary concerns have always been the struggle for sur-
vival and improvement of his lot. As his numbers increased,
he attained greater ability to manipulate his environment. In
the process he sometimes inflicted damage on himself and on his
surroundings. Advances have always entailed a degree of risk
which society must weigh and either accept, or reject, as the price
of material progress.

A major step in civilization was the domestication of food plants.
With the birth of organized agriculture and the resultant concen-
tration of crops and animals, the stage was set for outbreaks of
pests. Until that time man had to search for food as did the pests.
Afterward neither had to search; instead, pest control became
necessary. The welfare of an increasing human population re-
quires intensified agriculture. This in turn enables the pests to
increase, which necessitates the use of pesticides with their con-
comitant hazards. It thus seems inevitable that, as the population
increases, so do certain hazards. President’s Science Advisory
Committee, Use of Pesticides, May, 1963, p. 1.

Most pesticide use involves release of chemicals into an ecosystem
that includes living organisms and the non-living substances asso-
ciated with them. In such use, the intention is to restrict the
chemicals to the treated areas. However, in spite of this intention,
pesticidal chemicals often enter untreated areas of the biosphere.

Although much attention has been given to long-lived organo-
chlorine insecticides, they are not the only persistent chemicals
that cause concern. Inorganic pesticidal chemicals are also per-
sistent; among these are chemicals containing lead, copper, arsenic,
and mercury. Moreover, not all problem-causing organic chemicals
in the environment are pesticides. Other organic compounds used
or produced in industry, and industrial waste products, leave per-
sistent residues that add to the contamination in the biosphere.

The breakdown of a pesticidal chemical alters the parent mole-
cule, and the alteration often results in a less toxic product. Some
pesticidal chemicals break down and disappear soon after applica-
tion. Others degrade or dissipate slowly, and their residues remain
in decreasing but measurable concentrations for varying periods
of time; it is to these that the relative term “persistent” is applied.
Some persistent pesticidal chemicals remain in the environment for
months or years, the rate of degradation varying with the local en-
vironmental conditions. Some of the organochlorine insecticides
and certain other persistent pesticides are disseminated by natural
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forces throughout the biosphere, and they have characteristics that
favor accumulation and storage by organisms. Much of the present
public concern is directed to pesticides having these characteristics.

This report discusses environmental contamination resulting from
the use of persistent pesticides in the continental United States.
However, the Committee is well aware that, because of the mobility
of some persistent chemicals in the atmosphere and in water, con-
tamination of the biosphere must be viewed as a global problem.

Need for Pesticides.

During the past quarter of a century, nations in all parts of the
world have benefited from increasing use of the synthetic organic
pesticidal chemicals. Through use of these chemicals, spectacular
control of diseases caused by insect-borne pathogens has been
achieved, and agricultural productivity has been increased to an
unprecedented level. No adequate alternative for the use of pesti-
cides for either of these purposes is expected in the foreseeable future.

The President’s Science Advisory Committee pointed out in a
1967 study that, in the developed countries, most of the increase
in the use of pesticides has been in agriculture, whereas, in the de-
veloping countries, most of the increase has been due to efforts to
control insect vectors of disease.* Moreover, as a result of the
greatly reduced incidence of diseases in some developing countries,
more food is needed —to feed those saved from disease. These
countries must turn to more intensive agriculture to support their
growing populations. Modern agricultural productivity depends on
coordinated increase in the use of pesticides, fertilizers, machinery,
and better crop varieties.

Pesticides that persist in a biologically active form offer certain
advantages. If the material breaks down slowly, frequency of ap-
plication can be reduced and labor costs art correspondingly low-
ered. If, as a result of its being present in the environment over
an extended period, the material accumulates in the tissues of the
target species, low initial application rates may well provide effec-
tive control. Certain of the persistent compounds have additional
advantages over many nonpersistent compounds: they are less
hazardous to the persons handling them, and there is less likelihood
of immediate harm to nontarget animal and plant species in the
treated area.

* President’s Science Advisory Committee, Panel on the World Food Supply, The
World Food Problem (Washington, U. S. Government Printing Office, 1967, pp. 138-139).
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Farmers sometimes apply more pesticide than the amount needed
for controlling pests. The public has come to insist on attractive-
ness in produce, and this insistence weighs heavily in determining
market acceptability. Consequently, extra applications of pesti-
cide are made with the aim of raising the level of control of insects
or disease agents from good, or reasonable, to the level of almost
perfect. The producer of vegetables for commercial canning may
be caught between two tolerance limits one for pesticide residues
and the other for insect parts that are legally defined as “filth.”
Both tolerances were set indirectly by the decisions of society at
large. In some instances, it may be desirable to reexamine the
basis of market quality in the interest of reducing pesticide resi-
dues in the environment.

In home gardening and household uses, pesticides may be ap-
plied at excessive rates because the user does not know the proper
type of pesticide for best results and because he applies them im-
properly. In doubt as to proper quantity, he may reason that “if
some is good, more is better” and thus may apply too much.

Under some conditions, persistent pesticides are the most effec-
tive means of controlling pests; under others, they are the only
practical means. Many serious public health problems associated
with insect vectors of human disease still require the use of per-
sistent pesticides in some countries, either because a suitable short-
lived alternative is not available or because the developing coun-
tries cannot bear the cost of nonpersistent pesticides, which are
usually more expensive than persistent pesticides. Reasonably
priced alternative chemicals or nonchemical means may be found in
time. Meanwhile, any action to reduce the availability of per-
sistent pesticides needed by developing countries might have serious
health consequences in those countries.

There is no satisfactory alternative to persistent pesticides for
protecting wood against insects. Long-lived materials may be
placed in the soil, or timber may be impregnated to achieve long-
term protection, without danger of contaminating the environment.

In the United States, persistent pesticides have some uses for
which satisfactory alternatives do not exist. Economic entomolo-
gists state that at present, the only chemicals that effectively con-
trol certain insects are the persistent ones. The insects to which
they refer include certain pests of cotton, corn, wheat, alfalfa,
fruit, forest trees, lawns, and turf.
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Despite the present need for persistent pesticides, their avail-
ability must not inhibit the search for more desirable means of pest
control.

Man and the Ecosystem.

Any undisturbed land mass is eventually occupied by an as-
semblage of plants referred to as climax vegetation. This vegeta-
tion is stable and self-perpetuating and may consist of many species
living together in a small area. When it is destroyed, the area is
quickly occupied by plants that have the ability to grow and mul-
tiply rapidly. In due course other species invade the area and
restoration of the climax begins.

When the human population was small, it was possible for man
to depend on climax vegetation and its associated organisms for
food, fiber, and shelter. However, it was necessary for man to
disturb and to modify some of the earth’s climax systems in order
to provide sufficient food, fiber, and shelter for the growing human
population. Besides being an initial step in establishing present-
day civilizations, the development of agriculture was the first stage
in destroying the relatively stable ecosystem in which man once
lived. To maintain the resultant ecologically unstable situation,
he was obliged to initiate many remedial actions, including pest
control.

Basic ecological principles dictate that an unstable state will
change unless maintained by balancing forces. Monoculture, which
is essential today to food production, is ecologically unstable. Con-
tinued effort is necessary to maintain it. The effort includes pest
control and the use of fertilizers, machines, and selected plant
varieties. At present, pests are controlled primarily by use of
pesticides, but no matter what method is used, the basic problem
remains: monoculture is inherently unstable.

Society could allow farmers to maintain monocultures by any
means that they chose, except for the fact that man is a part of
the whole ecosystem. Whatever is done in one part of an ecosys-
tem often produces an effect in other parts. Pesticides applied in
one area may be transported to remote areas and produce unex-
pected results. Complete insect control in a cotton field may
destroy the bees necessary for pollinating an adjacent alfalfa field.
Therefore, for the good of mankind, it is conceivable that society
may wish to put restraints on the use of certain pesticides regardless
of economic considerations and crop quality.
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Production and Use of Pesticides.
The worldwide increase in the use of persistent pesticidal chemi-

cals is cause for concern, and, if trends continue, problems of en-
vironmental contamination by such chemicals may become more
serious. During the first half of the ten-year period ending June 30,
1967, the use of the principal organochlorine insecticides (DDT,
aldrin-dieldrin, toxaphene, etc.) in the United States continued at
about the same level. During the last half of the period, a slight
decrease occurred. During the whole ten-year period, the use of
DDT decreased substantially, but the use of aldrin and dieldrin
increased. Undoubtedly, the decrease in the use of the principal
organochlorine insecticides from 1962 to 1967, inclusive, resulted
from (1) changes in government regulations and agency recommen-
dations concerning use, (2) public pressure to reduce the release of
persistent pesticides into the environment, (3) a marked increase
in the development of strains of insects resistant to persistent pesti-
cides, and (4) the availability of useful new pesticides of other types.

In the United States, total production of the principal organo-
chlorine insecticides for domestic use and export increased by about
one-third in the ten-year period ending June 30, 1966, but the 225
million pounds produced in the last year for which information is
available (1966-67) represents a decline from the values of the
previous five years. During the same ten-year period, the produc-
tion of DDT increased to a peak value of about 185 million pounds
in 1962-63 and decreased to about 60% of this value in 1966-67.

The use of herbicides and fungicides expanded steadily in the
last decade of record; the use of herbicides showed a substantial
growth. Continued substantial increases are anticipated for herbi-
cides, but little increase is seen for fungicides. These two groups
do not contribute importantly to the problems commonly asso-
ciated with persistent pesticides.

The total worldwide production of persistent pesticides is not
known. This information is necessary if the residues of pesticidal
chemicals entering global transport systems and accumulating in
the biosphere are to be evaluated and if a realistic appraisal of the
effectiveness of residue control measures is to be made.
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Significance of Residues.
Analytical Problems.

Residue measurement, as performed in monitoring programs, con-
sists in detecting and measuring minute quantities of pesticidal
chemicals. The task requires not only the skillful use of precise,
highly sensitive analytical methods but also a proper interpretation
of resultant data.

For convenience and speed, pesticide residue chemists generally
adopt gas-liquid chromatography (GLC) as their primary analytical
technique. Where only GLC is employed, one or more of the fol-
lowing conditions could contribute to erroneous results: (1) failure
to utilize adequate confirmatory identification of the pesticide
residue, (2) lack of adequate extraction and cleanup procedures,
(3) lack of standardized analytical methods, (4) lack of sufficient
comparisons to permit the measurement and evaluation of varia-
bility between cooperating laboratories and between analyses per-
foimed in the same laboratory, (5) presence of artifacts that are
interpreted as pesticide residues, and (6) lack of biological materials
for controls that are free of pesticide residues.

Health.
Understanding of the toxicology of persistent pesticide residues

is increasing steadily insofar as warmblooded animals are concerned.
However, extrapolation of toxicological data from test animals to
man remains uncertain.

Several recent studies that have been conducted with man as
the subject do not indicate that the present levels of pesticide
residues in man’s food and environment produce an adverse effect
on his health. These studies have been principally epidemiological.

Workers involved in the manufacture of DDT, chlordane,
dieldrin, heptachlor, and endrin have been the subjects of long-
term studies designed to determine whether their exposure had
caused any significant alterations in disease frequency or path-
ology. The evaluations included comprehensive health examina-
tions and monitoring of exposure rates and pesticide residue levels
in the workers’ tissues. The health of those workers was not
found to differ significantly from that of the general population.
Yet the pesticide storage levels in the tissues of some of the pesti-
cide workers were ten to twenty times higher than those found in
the general population.
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A nationwide epidemiological study of persistent pesticide
residues in several thousand persons has not produced evidence
that pesticide residues in the body have an adverse effect on health.
A substantial number of the persons involved in this study were
exposed to relatively high concentrations of pesticides as a result
of occupation of residence; the others were exposed in no unusual
way.

Data are available from recent studies concerned with the rela-
tion between dosage rates and storage levels. Studies on the
storage dynamics of DDT and dieldrin in human volunteers con-
firmed observations, made in studies of other mammals, that a
dosage-storage equilibrium develops.

Many persistent pesticides have been subjected to basic; toxico-
logical reevaluations in various test animals. These studies were
conducted to measure chronic effects, including, in most cases,
effects on reproduction and carcinogenicity potentials. Studies
of aldrin, dieldrin, endrin, heptachlor, heptachlor epoxide, and
chlordane in animals have not shown that these chemicals produce
significant toxicological effects at dosage levels under 1.0 ppm in
the diet, although they produce reversible “adaptive responses”
of the liver at a level of 1.0 ppm or higher. These data include
results from reproduction studies of rats (in which all six of the
above chemicals were used) and dogs (endrin) and from long-term
exposure studies of mice, rats, and dogs (endrin and heptachlor);
dogs (chlordane); and monkeys (dieldrin).

Increases in liver size induced by these chemicals are accompanied
by increased activity of the hepatic microsomal enzymes, and this
response increases the tolerance of an animal to the chemical. This
adaptive liver response in animals occurs with the administration
of any one of more than 200 compounds, including some chemicals
naturally present in the environment, many drugs, and various syn-
thetic compounds. Hence, the response in animals is common,
and it would be expected to occur in humans also if a sufficient
quantity of pesticide were administered.

Steroid hormones are also degraded by the microsomal enzymes
of the liver. A widely held view is that increased steroid degrada-
tion occurs when persistent organochlorine compounds accumulate
in man and other animals. Experimental evidence supports this
view, but, as with other toxicological effects, the minimum dosage
is apparently above 1.0 ppm of these compounds in the diet.
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The ultimate effects, if any, of long-term low-level exposure to
persistent pesticides are not understood. Although the existing
studies do not indicate the low-level exposure to persistent pesti-
cides is a health hazard for the general public or that higher-level,
but subacute exposure is a hazard to persons in certain occupations,
additional research on the effects of long-term, low-level exposure is
essential.

From this statement of the need for information about possible
effects of long-term exposure, it does not necessarily follow that
such exposure would be deleterious to health. The point is that
definite information is lacking. Both the epidemiological and the
mammalian experimentation should be continued, and this experi-
mentation should include studies of the biochemical and physio-
logical effects of prolonged low-level exposure to persistent pesti-
cides.

Food.

For as long as persistent organic pesticides have been used, there
has been concern about their presence in human food. The primary
objective in regulating pesticide use has been to keep residues in
food supplies at minimal and safe levels, because food is the princi-
pal route by which pesticides normally reach man. Increasing
effort has been devoted to inspecting food supplies, and supplies
in which residue levels were found to exceed legal tolerances have
been condemned. As a result, residues in the food supplies of the
United States have been maintained at remarkably low levels
during a time of great increase in pesticide use. The Committee
believes that, at present, pesticidal chemical residues in food are
being maintained at safe levels.

The interaction of inspection and enforcement with research on
agricultural practices has resulted in the discontinuance of some
uses that were once approved. For example:

DDT was once used to control flics and other insects on dairy
cattle, but this practice was found to result in unacceptable residues
in milk.

Forage grown on fields the year after application of certain
organochlorine insecticides sometimes transmits residues to the
milk of dairy cattle grazing on the forage.

Many of the residue tolerances for aldrin, dieldrin, endrin,
heptachlor, and DDT were recently reduced or withdrawn. These



1959.] HOUSE No. 5597. 17

*

actions led to discontinuance of some previously recommended
uses.

Some pesticides, notably DDT, are so widely distributed that
few, if any, food-producing areas are free of their residues. Thus,
most foods contain measurable traces of such residues. There is no
evidence that these traces are of significance to human health.

Damage to wildlife was recorded soon after persistent pesticides
came into general use. Direct mortality of some birds, mammals,
and fish followed the application of organochlorine insecticides at
heavy rates over large areas. Alarm expressed by various groups,
each concerned about the fate of a particular group of animals, has
generated strong public reaction to these effects of the use of pesti-
cides.

The period of large-scale, very heavy applications of persistent
pesticides appears to be coming to a close in the United States;
methods are being refined, application levels are being reduced,
and other materials are being substituted. Because of this change
in the use of chemicals, some persons expect that serious damage to
the biota will be substantially reduced or eliminated.

The Committee concludes th
continuing damage in some art

there is substantial evidence of
particularly to fish and birds,

by pesticide residues at present environmental levels. There are
examples of concentrations in food chains at levels that are lethal
to predators. Exposure to pesticides at sublethal levels probably
produces more subtle effects, causing changes in the physiology,
biochemistry, or behavior of animals that may be harmful to the
population as a whole. Certain game fish accumulate pesticidal
chemicals by storage in the body and in the fat-rich yolk of eggs;
there may be no injury to adult fish, but lethal or harmful amounts
are acquired by the newly hatched offspring when they absorb the
egg yoke. Studies on two continents show that the reproductive
success of certain birds of prey is impaired by DDT and its metabo-
lites, which apparently act to reduce eggshell thickness and thus
to increase premature breakage of the eggs.

Certain organochlorine pesticides are hazardous to many species
because they are readily absorbed, are stored in body lipids, and are
slowly metabolized and excreted. The body lipids are metabolized
continually to support the life processes and are continually being

Wildlife.
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replaced. If a predator loses the pesticidal chemical it receives in
food as fast as it takes it in, accumulation of the chemical is avoided,
whether the loss is by metabolism, excretion, or chemical degrada-
tion. If it loses the pesticide at a lesser rate, it accumulates the
chemical in its fat. The concentration attained is tolerated without
any ill effect, or it causes sublethal injury, or it is lethal. Assuming
that a given organism in a food chain is not killed by the pesticide
it stores, the next higher predator generally increases the concen-
tration by accumulation. This process repeated several times may
result in tissue residue levels several thousand times greater than
the level existing in the environment.

The same process occurs in the food supply of man, who is at the
top of many food chains. However, it has been possible to stabilize
the accumulation of residue in man’s food below tolerance levels
by controlling the pesticide input for the major food chains.

Alien' the ecology of pesticide residues is concerned, there are
important parts of the biota about which almost nothing is known.
Research on the effects of persistent pesticides in the ecosystem is
concerned almost entirely with the relatively few forms of life of
direct interest to man. These include economic plants, economic
insects (both harmful and beneficial), economic fish, shellfish, sport
fish, game animals, and birds. Reports of new research may sud-
denly increase interest in other components of the biota. For ex-
ample, interest in soil micro-organisms increased because of their
role in the biochemical degradation of pesticides.

Research on natural populations is a difficult, undeveloped field
that is poorly supported at the national level. Methods of field
study are imprecise, yet they must be used for populations that
fluctuate continually. It is not difficult, for example, to demonstrate
the massive lethal effect of a control agent, but it is almost impos-
sible to measure a low-order change in the balance between repro-
duction and mortality by ordinary field studies. Information on
subtle effects can come only from carefully coordinated field and
laboratory investigations. Large-scale field experiments will be
required to establish whether effects found in the laboratory occur
in the field and to allow more general extrapolation from laboratory
results to what may be expected in the field. There are no research
programs of this magnitude. No public agency is conducting or
sponsoring research on the broad ecological effects of pesticides.
The Committee believes that such research programs on natural
populations should be initiated.
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The Environment.
Residues of DDT and, occasionally, of other organochlorine

insecticides have been recorded in biota in all parts of the world.
After being released into an ecosystem, these pesticides are trans-
ported about the biosphere by a variety of little-understood mech-
anisms and are concentrated in the biota. The pesticides about
which the greatest concern is felt are those having, to a marked
degree, all of the following characteristics: toxicity, persistence,
mobility in natural environments, and affinity for the biota.

Wide distribution of DDT and some of the other organochlorine
insecticides is inferred from scattered observations. The amounts
in environmental stores cannot be compared with the amounts
dispersed, because there is too little information on the amounts
in the environment. The general presence of DDT and its metabo-
lites in man and other animals is taken by some to imply that large
quantities are stored in the biosphere; possibly the observations
reflect only a relatively small circulating store concentrated in the
biota. Scattered measurements of DDT in rain and the atmosphere
emphasize the need to know what is in the atmosphere. The ready
sorption of pesticidal chemicals by silt suggests that the chemicals
may be stored in silt deposits in reservoirs, rivers, and estuaries
and on the continental shelf, but a few observations support or
refute this supposition. Order-of-magnitude estimates of even a
few of the important environmental stores of residues would be
valuable.

Accumulations are investigated at sites of application in areas
where the organochlorine insecticides have been applied heavily.
There is increasing evidence that when they are applied to farm
fields year after year the measurable residues in the soil reach a
steady state, the amount disappearing each year being about the
same as the amount that is applied. In a number of fields in the
South, the steady-state level approximates the amount applied in
one year. Other studies show much greater persistence at the site
of application. Nevertheless, continued use of even the long-lived
organochlorine insecticides does not result in a constantly increasing
accumulation at the site of application. Therefore, the problem of
high-level local contamination by pesticidal chemicals is not the
same as that presented by arsenical insecticides in orchards.

Disappearance of a pesticide from the site of application may or
may not mean that the chemical is being destroyed. Two processes
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act to reduce the local concentration of pesticide. The first trans-
forms the chemical by biological, chemical, and photochemical
degradation. The second transports the chemical to another place.

Organic pesticides are degraded in a number of ways. As a result
of work in the last few years, much new information exists on the
degradation, metabolism, and fate of persistent pesticides in soil,
water, animals, and plants. Some persistent pesticides are subject
to photochemical decomposition or are destroyed by nonbiological
components of the environment. Some are degraded biologically.
Biological degradation occasionally takes place through enzymatic
processes that may result in a complete conversion of organic chemi-
cals to simple, well-known products. In other instances, biological
degradation yields organic compounds that are normal constituents
of living organisms. Although the return from this research in-
vestment has been impressive, vast gaps in knowledge remain.
There is relatively little information about the ultimate fate of per-
sistent pesticides in soil or in other parts of any ecosytem, or
about the sequence in which the degradation processes take place.
For some chemicals of interest, the initial products formed are known
and are measurable in monitoring programs; but for these chemicals,
the products formed next and the sequence in which they are formed
are not known or are known for only a few types of natural habitats.
Until these products are identified and their potential biological
activities are ascertained, it is impossible to assess meaningfully
their toxicity to man or to the biota or their residence times in
nature.

Rates of degradation differ with the chemical, the type of degra-
dation, and the place in the environment. In some instances, the
parent material or a product generated from it is highly resistant
to degradation in all major environments into which it enters. In
other instances, the pesticide is long-lived in one habitat but short-
lived in another, or it is short-lived in almost any environ-
ment. With some chemicals, the degradation is partial; in others,
it is extensive. Whether the overall ecological storage of a chemical
increases or decreases in a given period depends, of course, on the
balance between the rate of input and the rate of degradation during
the period.

Like many other chemicals, organochlorine insecticides move
about the biosphere. Knowledge concerning this transport is grow-
ing, but it is still incomplete with respect to the relative importance
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of the various mechanisms. Most of the persistent pesticidal
chemicals have an extremely low water solubility and a high affinity
for colloidal surfaces. These two characteristics explain why the
materials are resistant to leaching and move no more than a few
inches in the soil profile during a period of several years. Evidence
suggests that general environmental contamination by the chemicals
is more likely to occur from wind and water erosion of the soil
than through leaching into ground water. One means of transport
is the sorption of pesticides to soil particles, especially the fine silt
and organic fractions, both at the site of application and in the
aquatic environment. Normal processes of erosion transport the
soil into streams, rivers, estuaries, and the sea. There are records of
pesticides being carried on the ocean winds in association with par-
ticles of the talc diluent used in application, and pesticides are
probably carried on particles of soil in the same way. Although
many chemicals used as pesticides have low vapor pressures, sub-
stantial amounts can be transported in the vapor state. Pesticides
in the atmosphere are returned to the earth in rain. In addition, a
direct air-soil exchange may take place.

Pesticides are carried in the biota, but the relative importance of
biological transport is unknown. On the one hand, living things
carry relatively high concentrations of residues because of the
process of biological concentration; on the other hand, the mass of
the biota is very small compared with the total environment. Fish
and shellfish may remove certain organochlorine insecticides from
their water environment, despite the very low concentrations
present, and, if mobile, excrete the chemicals or their metabolites
back into the water at a new site. Consumption of one species by a
mobile predator species, with consequent transfer of a portion of
their body burden of residues, provides an additional avenue of
distribution.

Where little or no information is available concerning the trans-
port, accumulation characteristics, and degradation products of a
long-lived (persistent) synthetic chemical, it would appear prudent
for man to refrain from needlessly releasing the chemical into the
biosphere. The crucial questions are: What are the degradation
products? How toxic are they? What is their behavior in nature?
If a long-lived chemical is released and is later found to be toxic,
nothing can be done about the store already dispersed; it must
remain in the biosphere until dissipated by the slow processes of
degradation and removal. Release of short-lived material is a
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different matter. If such a material is released and is later found
to be hazardous, the store in the biosphere will be rapidly reduced
once the use of the material is discontinued.

Biosphere Stores.
The threat of continued accumulation of residues in the environ-

ment is responsible for much of the apprehension about the future
use of the organochlorine insecticides. Therefore, their rate of
degradation to nontoxic compounds ofknown biological behavior is a
crucial factor.

Evidence that degradation destroys residues about as fast as the
pesticides are released would be reason to believe that global en-
vironmental levels can be controlled by raising or lowering the rate
of release. Evidence of continued accretion in the biosphere should
force a prompt reappraisal of continued use.

Three kinds of evidence can be examined in deciding whether
chemical residues are increasing in the biosphere:

Evidence gained in studying degradation processes to de-
termine how rapidly chemicals are being destroyed.

Evidence from monitoring to detect changes in concentration
in selected compartments of the biosphere.

Evidence from measuring residue storage in the total bio-
sphere.

The first two procedures are producing considerable knowledge;
however, the third is receiving too little attention.

Chemical degradation of pesticidal chemicals has been investi-
gated extensively in the laboratory. Some studies have been
made under selected field conditions, but it is difficult to evaluate
the significance of transport away from the study area. Available
information indicates that rates of degradation vary with environ-
mental conditions. Evaluation of the overall rate of disappear-
ance from the biosphere requires quantitative knowledge concern-
ing (1) partitioning of the total residue store and (2) rates of de-
gradation in the principal environmental components. The data
now available do not permit estimation of the rate of disappearance
of any of the persistent pesticides from the biosphere.

The main objective of the present monitoring programs is to
detect changes of pesticide concentration in selected parts of the
biosphere. To obtain information on changes, it is necessary to
operate a program for several years. The best-organized parts
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of the present programs relate to pesticide residues in man and
his food supply. They cannot furnish reliable indications of
changes in the total environment. (See “Monitoring Residues
in the Environment,” page 19.)

Estimates of the total amounts of residues stored throughout
the biosphere would make it possible to establish whether present
stores are about the same as the amounts of pesticides that have
been manufactured or whether degradation processes have already
disposed of most of the pesticides that have been manufactured.

It seems essential at this time to estimate the store of persistent
chemicals in the environment and determine whether this store
is increasing or decreasing. To be meaningful, the estimate must
be on a global scale. Modern sampling design would probably
make such an undertaking feasible if international cooperation
could be obtained. Presumably, residues are stored primarily in
the soil, the water, and the atmosphere; the biota is probably too
small to store a significant mass of pesticides.

Metallic Compounds.
Several metallic elements are used as pesticides in both the

organic and the inorganic form. No matter what form is used,
the element persists. Traces of arsenic, lead, and copper occur
naturally and are widely distributed in the biosphere; hence, they
ire generally found at low levels in crops and soils. Application
of pesticides containing any of these elements augments the natural
level.

Metallic pesticidal chemicals are highly toxic and are excreted
slowly from the body. They were used in the inorganic form in
the past, but the current practice is to use organic compounds of
these metals. The organic, compounds are less toxic on a singh
dose basis, but the body metabolizes them to their inorganic form.
Precautions concerning degree of exposure and accumulation in
the body are the same for the organic derivatives as for the corre'

spending inorganic compounds
The use of many of the metallic pesticides is on the wane. Plow

ever, the increasing use of organic arsenical herbicides presents a
growing arsenic-contamination probler
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Monitoring Residues in the Environment.
The 1963 report of the President’s Science Advisory Committee

recommended that “current pesticide levels and their trends in
man and his environment” be determined and that “a continuing
netwoik to monitor residue levels in air, water, soil, man, wildlife,
and fish” be developed. In response to these recommendations,
several federal agencies set up the National Pesticide Monitoring
Program (NPMP), following guidelines provided by the Federal
Committee on Pest Control, an interagency body. The agencies
that set up NPMP were already engaged in monitoring activities,
and they continue to administer the activities that are now identi-
fied with NPMP. Some NPMP activities were instituted after
NPMP was formed.

In June, 1967, the Federal Committee on Pest Control began
publishing the Pesticides Monitoring Journal, the purpose of which
is to report results of monitoring investigations both those con-
ducted by agencies associated with NPMP and those conducted
by other agencies. In the first issue, the Journal defined pesticide
monitoring as the determination of “the distribution of pesticides
in the various elements of the environment and the changes in these
levels with time.” As NPMP is now conducted, however, the
emphasis is on measuring changes in the concentrations of pesti-
cides in selected components of the environment.

Those parts of the NPMP that follow pesticides in people are
designed to measure changes that occur in selected communities
or in tissues obtained from designated hospitals. In contrast,
programs related to food emphasize careful objective sampling to
determine the average content of a standard diet. Enough dietary
components are analyzed separately to permit calculation of residue
content for a number of basic diets. In addition, raw produce
and meat are randomly sampled. Thus, for food, the program
provides not only for measuring changes but also for calculating
meaningful average values.

The program for monitoring soils is based on selected sampling of
forest, range, and agricultural lands. Most samples of agricultural
soils are taken from farms where the history of pesticide use is
known. More extensive sampling according to a well-established
sampling design is required to provide information on the accumu-
lation of residues in the total soil mass. A plan for expanding soil
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monitoring to include more general sampling on a statistical basis
is being developed.

Pesticides in water are monitored by sampling rivers at selected
sites. Changes at these sites are measured, but information on
average conditions is lacking. Related samplings are those of shellfish
in estuaries, the surface of estuarine sediments, freshwater fish
(three species) taken at a number of points on rivers, and birds
(three species). Like the river samplings, these studies are con-
cerned with selected parts of the ecosystem and measure changes;
they are not capable of determining the distribution or extent of
residues in the various parts of the ecosystem.

Thus, it is seen that the National Pesticide Monitoring Program
has two groups of studies and that they differ markedly in their
objectives:
- The measurement of residues in human tissues and in food is

designed to follow pesticides in man and his food, not to reflect resi-
dues in the general environment.

The sampling of water, shellfish, estuarine sediments, fresh-
water fish, birds, and (to some extent) soil is designed to furnish
index values for measuring changes in the amounts of residue in
selected components of the biosphere.

The air-sampling program of NPMP, which is only beginning,
should be expanded. Although the technology of air sampling is not
well advanced, air sampling must be included in any effort whose
aim is to monitor the health-related aspects of man’s immediate
environment. Further, the absence of quantitative information
about transport of pesticides in the atmosphere is a critical de-
ficiency in our understanding of the biosphere circulation of the
persistent materials. The Committee believes that an air-sampling
network should be established. Primary attention should be given
to man’s immediate environment, but the network should also
monitor the environment generally.

The Committee believes that monitoring programs should in-
clude determinations of the concentrations and amounts of pesticide
chemicals in the major reservoirs of the biosphere and assessments
of the changes in concentration with time. Such information would
permit estimation of the amount and rate of change of residues in
the biosphere.

The Pesticides Monitoring Journal is a practical response to a real
need. Underlying this enterprise is the principle that relevant
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data should be readily available to the scientific community. Re-
corded data have lasting value, although early interpretations,
being limited by the state of knowledge then existing, sometimes
are ephemeral. For this reason, the Committee urges that the
various segments of NPMP promptly public relevant data in the
Journal, even when the implications of recorded measurements are
obscure.

It should be recognized that monitoring is an important service
activity and should not be confused with research. Research is
necessary to provide tools for monitoring, but the two activities
have different objectives. As soon as information-gathering can
be standardized, the monitoring should be separated, adminis-
tratively and financially, from research. Continuance of monitor-
ing as a function of a research unit can lead to reduced quality in
both endeavors.

The Committee believes that the National Pesticide Monitoring
Program is at a stage where a thorough examination of objectives
and procedures will be beneficial.

Control of Pesticide Residues

Dangers inherent in the use of pesticides have led to adoption
of regulations, in the United States and elsewhere, designed to con-
trol residues and promote safety. Official regulation must be com-
bined with informed use by applicators. No matter how strict
the law may be, its objectives cannot be achieved without under-
standing and cooperation on rt of applicators

Legal controls in the United St,
indirect. Direct legal controls a
and the shipper of pesticides by fe
processes and by inspection for a
adequate labeling of the products

tes are partly direct and partly
e applied to the manufacturer
ieral and state label-registration
iulteration, misbranding, or in-

Label-registration regulations
protect the users of pesticides with regard to quality and effective-
ness of the purchased product. They also help to prevent the
release into the biosphere of one chemical when the release of an-
other is intended. Certain highly toxic materials (e.g., the rodenti-
cide 1080) are permitted to be used by licensed pest-control opera-
tors only. In some states, another mechanism of control is the
licensing of applicators
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A major legal control over pesticide use is the condemnation of
agricultural commodities that contain residues in excess of the
stated maximum permissible level. Labels on pesticide containers
provide, for the guidance of farmers, directions for using the pesti-
cides. If followed, these directions should prevent above-tolerance
residues. The directions for use are the result of careful investi-
gations of the effectiveness of a product and of residue levels ob-
tained from stated rates of application. Statements on the label,
including directions for use and warnings about harmful effects,
are controlled by regulation.

Compliance by farmers is on a voluntary basis, but the fact that
they operate under the threat of condemnation of their products
if they fail to comply with recommended practices tends to enforce
compliance. A precedent has been established for governmental
reimbursement for produce found to be contaminated despite the
use of approved materials in accordance with recommended prac-
tices. Evidence indicates that the objectives of this indirect
method of control are being achieved, and that the entry of pesti-
cides into the human diet is being kept at a minimal and safe level.
This method of control can be used to reduce further the levels of
pesticidal chemicals in food. When new information reveals a
formerly unsuspected health hazard, tolerance levels can be lowered,
though not below the level of ecological availability.

The present indirect method of regulation places emphasis on
voluntary compliance by the user and penalizes him only if his
own crops carry excessive levels of a pesticide. Despite its limita-
tions, this method is effective locally. However, it seems to lack
potential for exercising control over materials that may have an
effect in an area remote from the site of application.

If application of a pesticidal chemical results in drift to an area
under different ownership and such drift is found to be the cause
of loss or condemnation of a crop, losses can be recovered by legal
action against the landowner responsible for applying the chemical.
This legal principle also extends to protection of fish and other

Agricultural Commodities.

The Environment.
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wildlife. Losses of this kind are recoverable by a state in the form
of replacement costs. Although fixing individual responsibility
is often difficult, the possibility of legal action by either private or
public parties moderates the use of pesticides and tends to reduce
contamination resulting from drift. In addition, the indirect
method is ineffective where pesticides are applied for purposes
other than control of crop pests for example, application of DDT
for control of Dutch elm disease or dieldrin for control of the im-
ported fire ant.

In general, present regulations contain inadequate provisions
for protecting the environment. That some agency should be
responsible for the well-being of the ecosystem seems to be a new
idea. Concern for environmental contamination that is not sub-
ject to control by any state or federal agency may force a resolution
of this question of responsibility.

The Committee believes that attention must be given to the
problem of controlling residues in the biosphere. It is doubtful
that control of residues in the biosphere can be achieved by the
same methods that are effective in food production, because of the
impossibility of fixing individual responsibility for contamination.
Regulations to achieve this type of control would be concerned with
benefits in which few citizens have a direct interest. Special efforts,
including educational efforts, are needed to explain the benefits and
promote public acceptance of the regulations.

Controlling residues in the biosphere is an international problem,
and any effective control over the accumulation of long-lived ma-
terials in the ecosystems of the world must be through control of
use in all nations. Clearly, the United States must do something
about its own problems before it can advise other nations to change
practices. There exists in our economy a loop of cause and effect
that tends to perpetuate the present pattern of materials used. The
organochlorine insectides are of relatively low cost; for many pur-
poses, they are highly effective; from a restricted viewpoint, they
are relatively safe. Therefore, they are used in large quantities.
Substitute materials having less persistence would probably be used
if they were available at equal cost and if they were equally effective.
But such substitute materials will not be developed while the present
persistent materials are in their advantageous position. Unless
there is a change (possibly in the form of regulatory action) by
which the persistent materials lose their advantage, they will prob-
ably continue in general use.
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Alternatives to Persistent Pesticides.
A number of nonchemical approaches to pest control are being

developed. These include the growing of resistant crop varieties;
cultural and management practices; and control of insects by the
use of light traps, attractants, radiation, sterilization, and biological
means. Some of these approaches are being used with impressive
success.

The nonchemical methods may be used more widely in the future,
but speed of adoption and ultimate usefulness are restricted by cost
and by lack of applicability to many problems. Often there is an
unavoidable delay before control is attainable by biological means.
For most purposes, nonchemical methods of control are not ex-
pected to supplant the use of chemicals in the foreseeable future.
Hence, seme of the pesticidal chemicals are likely to have a place
in pest control for many years to come.

Lack of wide-scale adoption of nonchemical control procedures
is not the result of any lack of attention devoted to them. They
have been under study for many years, and, in recent years, public
agencies have committed increasing percentages of their research

budgets to the development of nonchemical control. In the same
period, financial support for improved chemical control has not kept
pace. Paradoxically, resources for studying pesticidal chemicals
have decreased in a period in which their use has increased. The
Committee believes that the research effort on pesticidal chemicals
should be increased and that the present effort on nonchemical
methods of pest control should be maintained. A balanced re-
search program should include substantial investments in the search
for better nonchemical methods of control, similar commitments for
research on new pesticides and improved application of old and new
pesticides, and continued study of integrated approaches that in-
clude both chemical and nonchemical methods. An integrated ap-
proach provides an opportunity for introducing, on a cost-corn-
petitive basis, small amounts of new, less persistent materials to
replace the low-cost persistent pesticides now in use

Although environmental contamination can be reduced by sub-
stituting a nonpersistent pesticide for a persistent one, this sub-
stitution can lead to other problems. Certain nonpersistent pes-
ticidal chemicals arc much more hazardous to, apply than the chemi-
cals they replace. Others tend to cause immediate injury to
pollinating insects or to other animal species of interest to man.
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Such potenial hazards and side effects should be evaluated
thoroughly before substitutions are made.

Expanded research on pesticidal chemicals will help in identifying
the best one for a given pest-control problem as well as the best
method of using it in each situation, thereby providing opportunities
for reducing the dissemination of persistent pesticides. To be fully
successful, expanded research on pesticides must be accompanied
by effective action in three areas: registration of labels, state and
federal recommendations, and education. The educational effort
should be directed to insuring that pesticides are used with minimum
contamination of the environment.

The Research Paper Concluded.
1. Persistent pesticides are contributing to the health, food supply,

and comfort of mankind, but, in the absence of adequate informa-
tion on their behavior in nature, prudence dictates that such long-
lived chemicals should not be needlessly released into the biosphere.

2. Although persistent pesticides have been replaced in some uses
and are replaceable in others, they are at present essential in certain
situations.

3. No decrease in the use of pesticides is expected in the fore-
seeable future. On a world basis, increased use is probable.

4. Although the use of DDT has decreased substantially, there
was no important change in the use of other organochlorine in-
secticides in the United States during the ten-year period ending
June 30, 1967.

5. Available evidence does not indicate that present levels of
pesticide residues in man’s food and environment produce an ad-
verse effect on his health.

6. Registration requirements for persistent pesticides appear
to provide adequate safeguards for human health, but continuing
attention must be given to accommodating new knowledge and
insuring against subtle long-term effects.

7. Residues of certain persistent pesticides in the environment
have an adverse effect on some species of wild animals and threaten
the existence of others.

8. The availability and low cost of effective persistent pesticides
have slowed the development and adoption of alternative methods
of control.
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9. Work on nonchemical methods as alternatives to persistent
pesticides has been emphasized in recent years, and continued sup-
port for this work is needed.

10. Inadequate attention and support are being given to develop-
ing pesticidal chemicals and to improving techniques for using them.

11. Persistent pesticides are of special concern when their resi-
dues possess - in addition to persistence toxicity, mobility in
the environment, and a tendency for storage in the biota.

12. A few organochlorine insecticides and their metabolites have
become widely distributed in the biosphere, appearing in the biota
at points far from their places of application.

13. The biosphere has a large capacity for storage of persistent
pesticides in the soil, water, air, and biota, but little is known con-
cerning amounts of persistent pesticides and of their degradation
products that are stored in the biosphere.

14. Knowledge is incomplete concerning the rate and degradation
of persistent pesticides in the environment, their behavior in the
environment, the toxicity of the degradation products, and the
interaction of these products with other chemicals.

15. Present methods of regulating the marketing and use of
persistent pesticides appear to accomplish the objectives of pro-
viding the user with a properly labeled product and holding the
amounts of residue in man and his food at a low level. However,
they do not appear to insure the prevention of environmental con-
tamination.

16. Public demand for attractiveness in fruit and vegetables, and
statutory limits on the presence of insect parts in processed foods,
have invited excessive use of pesticides.

17. The National Pesticide Monitoring Program provides ade-
quate information about residues in man and his food, but it
does not provide adequate information about the environment
generally, because it can detect changes in residues only in selected
parts of the biosphere.

18. Contamination of the biosphere resulting from the use of
persistent pesticides is an international problem. Changes in
techniques for using these pesticides and the substitution of alterna-
tives here and abroad are questions of immediate concern to all
mankind.
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The Research Service Recommended.
1. That further and more effective steps be taken to reduce the

needless or inadvertent release of persistent pesticides into the
environment.

2. That, in the public interest, action be increased at interna-
tional, national, and local levels to minimize environmental con-
tamination where the use of persistent pesticides remains advisable

3. That studies of the possible long-term effects of low levels of
persistent pesticides on man and other mammals be intensified.

4. That efforts to assess the behavior of persistent pesticides and
their ecological implications in the environment be expanded and
intensified.

5. That public funds for research on chemical methods of pest
control be increased without sacrifice of effort on nonchemical
methods.

6. That the present system of regulation, inspection and monitor-
ing to protect man and his food supply from pesticide contamination
be continued.

7. That the objectives and procedures of the National Pesticide
Monitoring Program be reviewed and that the feasibility of obtain-
ing data on quantities of persistent pesticides in the biosphere be
studied.



1969.] HOUSE No. 5597. 33

*
Preliminary.

While yet agreeing with the spirit of the 1959 Special Commis-
sion Report that the complexity of the field and the vast and quick
changing literature it produces does not lend itself to direct legis-
lation but calls for agency regulation, the Committee urges the
present Session to reinforce the General Laws of the Commonwealth
in the following specific areas and in accordance with the legislation
hereinafter attached and marked Appendix "A” as supported by
the Findings and Recommendations which now follow.

Findings.

The Committee in the course of its investigation and study de-
termines that:

1. Although there should be a reduction in the use of persistent
pesticides in Massachusetts, pesticides in general will remain in
use in the State for the forseeable future.

2. The threat of a pesticide to the environment is related, in
part, to the amount and location of its disbursement. The Com-
mittee could not find any data on use volume of pesticides in Massa-
chusetts. As near as the Committee could determine, no one knows
how much or what type of pesticides are being used in Massachu-
setts.

3. The present Pesticide Board has not been active enough in
dealing with pesticide problems and appears to be isolated from
the feelings of the people of Massachusetts. The Board members
representing one State agency are very reluctant to take any action
that may be against the feelings of another Board member repre-
senting a different State agency.

4. The authority of the Pesticide Board at the present time only
applies to the use and application of pesticides and if the Board
was inclined to take strong action against a particular pesticide,
they would not be able to have that product removed from sale or
distribution within the State.

Section Three.

COMMITTEE PROPOSALS TO EXPAND AND IMPROVE
REGULATION OF PESTICIDES IN MASSACHUSETTS.
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5. The Director of the Division of Food and Drugs in the De-
partment of Public Health at the present time is responsible for
the registration of the pesticides that are sold or transported in
this State, but he has a very difficult time to remove from registra-
tion a pesticide that is creating a problem in Massachusetts.

6. There should be higher standards for the licensing of pesticide
applicators. Licensed applicators should be given periodic exam-
inations which show their present knowledge of current State pesti-
cide regulations and best pesticide practices which include personal
safety of the applicator.

7. The Pesticide Board has been forced to operate on a very
limited budget and will need larger appropriations in the future
in order to carry out its duties in a responsible manner.

8. The use of persistent pesticides in Massachusetts must be
sharply reduced and this will create a disposal problem of the con-
demned product. The Pesticide Board should investigate a pro-
gram that may include collection by a State agency to be disposed
of properly.

9. There is no adequate monitoring program in effect in Massa-
chusetts. The Committee had great difficulty in obtaining any
reliable figures that indicate the pesticide residues in the Massa-
chusetts environment. There is great need for such a program.

10. There is a need for research to find substitutes for persistent
pesticides which may include mechanical devices.

11. There will be a great need for cooperation between the various
State agencies to assist the Pesticide Board in its control of harmful
pesticides.

12. The control of pesticides in the final analysis is a national
and international problem. However, the Committee feels there
is also a need for interstate coordination between the New England
States.

13. There are sufficient pesticide residues present in Massachu-
setts environment (primarily in fresh and salt water fish) as to
warrant immediate concern.
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In reference to Finding No. 1, see attached legislation entitled

“An Act Increasing the Membership of the Pesticide Board and
further Regulating the Sale and Distribution of Pesticides” which
the Committee believes will provide the citizens of the Common-
wealth adequate protection from pesticides if adopted. The Com-
mittee recognizes that due to the nature of a pesticide problem that
purely State action is bound to have only a limited effect. How-
ever, we do feel that by taking strong action in Massachusetts the
threat of gathering State laws in this area will help to persuade
chemical producers and scientists to concentrate their efforts to
developing pesticides without the toxic side effects.

In reference to Finding No. 2, see Section 3 of the proposed
legislation. This Section of the Act would allow the Director of
the Division of Food and Drugs, Department of Public Health, to
establish a line of communication with every distributor of pesticides
in the Commonwealth which would have, many advantages such as
being able to contact all the dealers immediately in the event a
pesticide is determined to be hazardous and to have it removed from
sale immediately. It would also allow figures to be formulated
which would indicate where pesticides are being sold, what types of
pesticides and what amount.

In reference to Finding No. 3, see Section 1 of the proposed
legislation. We feel that there is a very definite need for citizen
participation on the Pesticide Board. The addition of five public
members, as proven in other areas of government, would be a most
effective way to create greater citizens participation and benefit the
overall performance of the Board.

In reference to Finding No. 4 and Finding No. 5, see Section 2 of
the proposed legislation. This Section will give the Pesticide Board
the authority to take strong action concerning the pesticides that
they feel will be detrimental to the citizens of the Commonwealth.

In reference to Findings No. 6, No. 7, No. 8, No. 9, No. 10 and
No. 11, all of these suggestions can be put into effect by Pesticide
Board action and there is no legislation necessary to accomplish
these goals.

RECOMMENDATIONS.
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In reference to Finding No. 12, the Committee decided early in
its investigation that we were investigating a problem that was
largely beyond the control of any legislation we might submit. As a
result of this conclusion, the Committee approached Governor
Francis W. Sargent on June 25, 1969, and presented our views.
(See Appendix “C”). As of this date we have not been informed of
any Executive action on this matter.
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Section Four
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In the Year One Thousand Nine Hundred and Sixty-Nine.

An Act increasing the membership of the pesticide board

AND FURTHER REGULATING THE SALE AND DISTRIBUTION OF
PESTICIDES.

Be it enacted by the Senate and Home of Representatives in
General Court assembled, and by the authority of the same, as
follows:

1 Section 1. Chapter 17 of the General Laws is hereby
2 amended by striking out section 9A, as amended by chapter
3 102 of the acts of 1963, and inserting in place thereof the
4 following section:—
5 Section 9A. There shall be in the department a pesticide
6 board, hereinafter referred to as the board, consisting of the
7 commissioner, who shall be the chairman, the commissioner
8 of natural resources, the commissioner of agriculture, the
9 commissioner of public works, the director of the division of

10 fisheries and game, the chairman of the state reclamation
11 board or their designees and five members to be appointed by
12 the governor, one to be selected from a list of two nominees to
13 be submitted by the board of directors of the Massachusetts
14 Conservation Council, one to be selected from a list of two
15 nominees to be submitted by the board of directors of the
16 League of Women Voters, one to be selected from a list of
17 two nominees to be submitted by the board of directors of the
18 Massachusetts Council of Sportsmen’s Clubs, one to be
19 selected from a list of two nominees to be submitted by the
20 board of directors of the Massachusetts Farm Bureau Federa-
-21 tion and one to be selected from a list of two nominees to be

Appendix A.
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1 Ordered, That the time within which the special committee
2 authorized (under the provisions of an order adopted by the
3 House of Representatives on June 4, 1969, see House, No.
4 5242) to make an investigation and study of the problem of
5 pesticides, and any other related matters thereto, shall make
6 its final report is hereby extended to the last Wednesday of
7 January, nineteen hundred and seventy.

Appendix B.
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House of Representatives,
State House, Boston, June 25, 1969.

Honorable Francis W. Sargent,
Governor of the Commonwealth,
State House, Boston, Massachusetts.

Dear Governor Sargent :

We the undersigned members of the House Committee to make
an investigation and study of the problems of pesticides have
determined that there are problems involved in this area that are
beyond the control of one State, for example:

1. There are several river systems in the New England region
that appear to carry persistent pesticides from the State in which
the pesticide is applied across one or more State lines to be
deposited in an estuary of another State. There seems to be
evidence that indicates that the Merrimac River estuary receives
pesticides that may have been applied in another State and also
our own western Massachusetts farmers apply pesticides that find
their way into the Connecticut River to be deposited in Long
Island Sound. There seems to be sufficient evidence that indicates
that persistent pesticides are a great threat to all forms of marine
life.

2. There is evidence that unless pesticides are applied with the
greatest care the deadly particles may be picked up by the wind
and carried a long distance to be deposited at some location far
from where the pesticides were originally applied.

3. Many of the fish in the coastal waters in Massachusetts
migrate up and down the New England coast and become con-
taminated at one location and carry the pesticides in their body to
other areas.

Appendix C
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This Committee believes that unless timely steps are taken to
control pesticides in the New England region we may well be
approaching a disastrous situation.

The Committee therefore requests that you bring this problem up
for consideration at the next New England Governors’ Conference
in an effort to gain the support of the other New England
Governors in a regional approach to reverse the trend of contami-
nation by pesticides in New England.

Sincerely,

ROBERT D. WETMORE,Rep
Chairman.

RICHARD J. DWINELL.
RAYMOND S. PECK.

Rep,
Rep.
Rep.
Rep.

JOHN F. DOLAN.
JOHN A. S. McGLENNON.



1969.] HOUSE No. 5597 45

#

Department of Public Health,
State House, Boston, Massachusetts 02133

Notice is hereby given that the Pesticide Board will hold
hearings relative to proposed changes to its rules and regulations as
authorized in Section 21C of Chapter 948 of the General Laws.

The hearings will be concerned with regulation of the use and
application of certain chlorinated hydrocarbon pesticides in Massa-
chusetts.

The hearings will be held at 10:30 A.M. on July 30, 1969, at the
Museum of Science, Science Park, Boston, Massachusetts.

All persons desiring to be heard in these matters are hereby
notified to appear in person at the affixed time and place, or in lieu
thereof, to file with the Pesticide Board a brief on or before the
date set for the hearing.

ALFRED L. FRECHETTE, M.D.,

order of the Pesticide Board.

Appendix D.

Cbe Commontuealtf) of Massachusetts

NOTICE OF PUBLIC HEARING

Chairman, Pesticide Board.
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ICONTINUING PROJECTS NOW UNDERWAY WHICH
WILL PROBABLY BE OF GREAT INTEREST TO THE
LEGISLATURE AND THE CITIZENS OF THE COMMON-

WEALTH.

1. Lobster Testing Program of the Division of Marine Fisheries
of the Massachusetts Department of Natural Resources.

2. Public Hearings of the Pesticide Board underway since July
30, 1969.

3. United States Department of Agriculture Report on Pesticide
Dangers to Human Life due in near future.

Appendix E
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