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PREFACE

On May 7, 1974, the Environmental Protection Agency published

in the Federal Register a statement of policy announcing its inten-

tion to prepare Environmental Impact Statements in connection with

its most significant regulatory actions, although not required to

do so by law. On October 21, 1974, the Agency published procedures

for the preparation of such voluntary statements and specified the
regulatory actions that would be covered, including actions to cancel
registered uses of pesticide products containing certain chemicals
thought to cause unreasonable adverse effects on the environment, as
provided for under section 6(b) of the Federal Imsecticide, Fungicide
and Rodenticide Act, as amended. This is the first draft Environmental

Impact Statement submitted in connection with a section 6(b) action.

A notice of intent to cancel certain registered uses of pesticide
products containing chlordane and heptachlor was published in the

Federal Register on November 26, 1974. The notice stated that an

Environmental Impact Statement would be available in approximately
60 days. However, unforeseen delays were encountered and the statement

has only now become available.

On July 29, 1975, the EPA Administrator issued a notice of intent to
suspend the registration of uses of pesticide products containing chlordane
and heptachlor for all uses for which cancellation had been proposed,
pending a final cancellation decision. On December 24, 1975, the

Administrator issued a notice of suspension.
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Single copies of the draft impact statement are available to all
agencies, organizations and individuals who are interested in the pro-
posed cancellation of heptachlor and chlordane uses. Their comments
are invited. A public hearing, which is underway, was requested by persons
who may be adversely affected by actual cancellation. Comments received
from reviewers of the draft impact statement will be made available to
assist any party in its participation in the hearing. During the hearing,
parties may raise, in the form of testimony and exhibits for the record,
any issues prompted by comments on the draft impact statement. Otherwise,
comments submitted on the draft statement will be included in the record
of the hearing only if the person submitting the comment indicates a
willingness to appear at the hearing for the purpose of cross-examination

on the comment submitted.

Comments on this draft statement, including an expression of
willingness or unwillingness to appear as a witness at the cancellation
hearing, should be sent to the following address:

Federal Register Section

Technical Services Division (WH-566)
Office of Pesticide Programs
Environmental Protection Agency
Room 401, East Tower

401 M Street, S. W.

Washington, D. C. 20460
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SUMMARY SHEET
DRAFT ENVIRONMENTAL IMPACT STATEMENT

OFFICE OF PESTICIDE PROGRAMS

Name of Action:
Administrative, as authorized under section 6(b) of the Federal

Insecticide, Fungicide, and Rodenticide Act, as amended,

Description of Action:
On November 26, 1974, the Environmental Protection Agency published

in the Federal Register a notice of intent to cancel all registered

uses of pesticide products containing chlordane and heptachlor, ex-
cept subsurface applications. This action will be followed by a

public hearing and final decision by the EPA Administrator.

Because chlordane and heptachlor are used for such a variety of
pesticidal purposes, the effects of cancellation will be felt through-
out the United States. However, a particularly noticeable impact is
expected in the states of Ohio, Indiana, Illinois, Iowa and Missouri
where, in corn production, these chemicals receive their greatest

agricultural use.

Summary of Environmental Impact:

Current uses of these chemicals are producing widespread environmental
contamination. Residues are found in soil, air, water and food and in
wildlife and man. EPA has concluded on the basis of scientific
evidence that these chemicals are carcinogenic and that their

omnipresence in the environment represents a serious health risk.
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The intended cancellation, if carried out, would lead to substantial
reduction in environmental residues, with consequent reduction in the
risk of illness and death and the accompanying economic and social
costs. However, cancellation will also have some adverse effects.
Allowing continuation of chlordane and heptachlor use for subsurface
ground insertion for termite control will permit continuation of what
is thought to be a slight long-term human health risk. (However, that
risk is accepted in order to avoid the substantial economic and social
impact expected 1f that use, for which there do not appear to be any

effective, environmentally preferable substitutes, were cancelled.)

Alternatives Considered:

* No Cancellation Action

* Cancellation of All Uses

* Cancellation of All Uses Except Subsurface Ground Insertion for

Termite Control and the Dipping of Roots or Tops of Nonfood Plants
(The selected alternative)

* Cancellation of Food and Feed Crop Uses Only

Agenciles and Organizations From Which Comments Have Been Requested:

Federal:
Department of Agriculture
Department of Commerce

Department of Interior
Department of Health, Education, and Welfare

State:
Each state pesticide control agency

Each state "clearinghouse" agency, as defined in OMB Circular A-95
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Other:
Registrants of chlordane and heptachlor products
Velsicol Chemical Corporation
National chemical and agricultural trade associations
National environmental and conservation organizations

Any parties to the public hearing not included in the above

6. The Council on Environmental Quality (CEQ) will issue a notice
(approximately in September 1976) in the Federal Register on
the draft impact statement's public availability. Comments are
due 45 days from publication of the CEQ notice listing the

public availability of this statement.

7. Individual Copies May Be Obtained:
Free of charge from:
Federal Register Section
Technical Services Division (WH-569)
Office of Pesticide Programs
Environmental Protection Agency
Room 401, East Tower
401 M Street, S. W.
Washington, D. C. 20460

or

For sale by:
U. S. Department of Commerce

National Technical Information Service
Springfield, Virginia 22151

This draft impact statement is accompanied by supporting documentation
which includes reviews of information on chlordane and heptachlor and the

economic implications of cancellation or suspension.
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I. BACKGROUND

Chlordane and heptachlor belong to a group of chlorinated hydrocarbon
insecticides known as "cyclodienes,'" which also includes aldrin, dieldrin,
endrin, thiodan and telodrin. Chlordane was first registered for use in the
United States in 1948 and heptachlor in 1952. Over the years, they have been
used in relatively large amounts in a growing number of products to control a
wide variety of pests, for both agricultural and nonagricultural purposes.

About 1,700 products containing these chemicals are currently registered for
over 400 registrants. (This does not include products registered by states
for intrastate uses.)

Principal uses are in farm crops, termite control, home lawns and gardens,
control of house pests, and certain limited special uses. Most uses involve
direct application to the soil. Currently, about 23 million pounds are used in
the United States annually, of which about 21 million are chlordane and 2 million
are heptachlor (see Appendix 2). The sole U. S. manufacturer of both chemicals is

the Velsicol Chemical Corporation, a subsidiary of Northwest Industries, Inc.

Summary of Characteristics and Effects

(The following discussion summarizes scientific and technical data contained
in the EPA review reports which are listed in Appendix 6 as references 1, 3 and 4.
Anyone wishing more details or bibliographies of basic sources may obtain copies of
these reports.)

Chlordane and heptachlor, as manufactured and marketed domestically in their
"technical" forms, are complex mixtures of substances rather than single "pure"
chemicals. Consequently, their interaction with the environment is complex and

imperfectly understood.



Probably the most notable characteristic of these chemicals is persistence

in the environment. They do not readily break down or degrade into harmless

substances.

When they do break down, certain of the initial breakdown substances are
potentially more hazardous than the parent chemicals. The best known of these
substances is heptachlor epoxide, a metabolite (a substance produced by biological
processes in or by living organisms) of heptachlor. Because chlordane averages
about 10% heptachlor content, its use also leads to the presence of heptachlor
epoxide in the environment. Oxychlordane, a toxic metabolite of chlordane, has

been studied less extensively, and its effects are not as well understood.

Chlordane and heptachlor, and/or their toxic metabolites, have been found
to persist in the soil for years following application. Residues are widely
found in agricultural soils in the U. S. and Canada. In the case of chlordane,
which is the more persistent, as much as 167% of the original amount applied for
crop pests has been found in soil 15 years later. When applied underground for
termite control, 15% has remained after 21 years. Heptachlor and its metabolite,

heptachlor epoxide, have been found in detectable amounts 12 years after surface

application.

Because most uses involve soil application, the movement and fate of these
chemicals following such uses are of primary concern. Both are virtually insoluble
in water and they become tightly bound to soil particles. Therefore, they offer
considerable resistance to movement into underground and surface waters. 1In areas
of extensive use, however, some residues have been found in the water and sediments

of rivers, lakes and estuaries, and, in a few instances, in public drinking water



supplies. Residues have been found in the Sargasso Sea, which encompasses the
Bermuda Islands. A few cases of contamination of private wells as a result of
termite control use have also been reported. Both chemicals are volatile
(heptachlor more so than chlordane), and their vapors have been detected both in
the vincinity of sites of application and in ambient air samples. They have also
been found in rainwater and dust. In one reported case, dust particles containing

chlordane and heptachlor epoxide were borne by air currents from Dallas to Cincinnati.

Certain food and feed crops, especially root crops, have been shown to
accumulate residues of both chemicals by absorption from the soil. Chlordane,
heptachlor and heptachlor epoxide have been found as low-level residues (with
occasional moderate or high levels) in earthworms, shellfish, fish, birds,
and mammals. Heptachlor has been observed to concentrate at levels thousands
of times greater than the surrounding water medium in several aquatic species.
Some aquatic species such as catfish, bluegill, and rainbow trout have been
shown to be sensitive to the toxic effects of low level concentrations.
Considerable mortality among birds, mammals, fish and other aquatic species
has been recorded in areas recently treated with heptachlor. Reductions in
bird populations have been observed to continue for up to 3 years following

heptachlor application. However, long-term effects on wildlife are largely unknown.

Through monitoring and surveillance activities, the Food and Drug Administra-
tion (FDA) and the U. S. Department of Agriculture (USDA) regularly find residues
of these chemicals, and/or their metabolites in food and feed crops, in meat,
fish and poultry, and in dairy products and eggs. Heptachlor epoxide occurs

more frequently, expecially in meat, fish, poultry, and dairy products. Residue



tolerance levels (which represent the maximum level of a pesticide legally

allowed in marketed foods) have been established by EPA for certain food and

feed crops. FDA and USDA, who enforce the tolerance levels, have also established
enforcement action levels for some foods not covered by tolerance levels. The
Food and Agriculture Organization and the World Health Organization of the United
Nations have established acceptable daily intake (ADI) levels for man. The

most recent available results of FDA market basket residue surveys suggest that
ADI levels were not normally being exceeded in 1972. However, in light of

present knowledge concerning the health effects of these chemicals, tolerance
levels and ADI levels may no longer be adequate to protect against serious

health effects.

In recent years, EPA's human monitoring survey has found residues of
heptachlor epoxide and oxychlordane in from 90 to 967 of a national sample
of human adipose (fatty) tissue. Heptachlor epoxide has also been found in
the tissues and organs of stillborn infants, indicating transfer from mother

to offspring. Both heptachlor expoxide and oxychlordane have been found in

human milk samples.

Controlled tests with laboratory animals, primarily rodents, have demon-
strated that these chemicals produce both short- and long-term health effects.
When administered in relatively heavy doses through feeding, skin applicationm,
or intravenous injection, they were found to affect primarily the central
nervous system, causing death in a matter of hours or days. Long-term tests,
in which lower doses were administered through feeding for periods of up to
2 years, demonstrated that both chlordane and heptachlor induce microscopic

changes in the liver, and changes in liver weight, affect liver enzyme activity



and cause increased mortality in offspring. Tests to determine the effects

of long-term exposure through inhalation are lacking.

Tests of chlordane, heptachlor, and heptachlor epoxide for mutagenic
(hereditary change) or teratogenic (developmental) defects in offspring

were negative.

In 1959, Kettering Laboratory reported on a long-term study conducted
for Velsicol in which rats fed heptachlor epoxide developed tumors of the
liver and other organs. In a study which was completed in 1965 by an EPA
scientist, K. J. Davis (who was then with the Food and Drug Administration),
mice fed heptachlor and heptachlor epoxide developed liver tumors. EPA con-
sultants and outside experts, who recently re-evaluated those two studies,

concluded that they demonstrated the chemicals to be carcinogenic.

In 1973, the International Research and Development Corporation completed
two 18-month studies for Velsicol, one in which mice were fed chlordane and
the other in which mice were fed a mixture of heptachlor and heptachlor
epoxide. Significant liver hyperplasia (abnormal increase in the number
of cells) was observed in both cases. Review of data from these experiments
by EPA consultants and experts at the National Cancer Institute indicate that

many of the test animals developed malignant liver tumors.

On October 21, 1974, the National Cancer Institute (NCI) issued a
"Memo of Alert" stating that preliminary results of recently completed
rat and mouse studies indicated that both chlordane and heptachlor showed
carcinogenic activity in the livers of mice. A draft "Preliminary Report,”

dated January 23, 1975, provided more details concerning the studies. A



final report on these studies has not yet been issued.

Although a few reported human deaths and illnesses have been attributed
to poisoning from accidental exposure to chlordane and heptachlor, these have
often been under circumstances that did not rule out other possible causes.
The few known studies of workers engaged in the manufacture, formulation or
application of these chemicals suggest some possible short-term effects but

permit no definitive conclusions as to long-term effects.

Because chlordane and heptachlor are widespread through the environment,
occurring commonly in food and human tissue, it is impossible to conduct
pesticide-free, controlled studies on human populations. For the most part,

impact on human health must be derived from animal studies and other indirect

evidence, as just outlined.

In summary, the salient facts concerning chlordane and heptachlor are:
1. They have been used for over 20 years in considerable quantities

for a variety of crop and noncrop pest control purposes.
2. They are chemically similar; chlordane contains about 10% heptachlor.

3. They and their toxic breakdown products are very persistent

in the environment, resisting chemical or biological breakdown

into harmless substances.

4. They or their toxic breakdown products are found as residues

throughout the environment, i.e., in soil, water, air, wildlife,

and food.



5. Their toxic breakdown products are found to have accumulated

in human adipose tissue and in human milk.

6. They and some of their breakdown products are acutely toxic

to many forms of life, in addition to target species.

7. Heptachlor epoxide has been found to have accumulated in

the organs of stillborn infants.

8. Heptachlor, heptachlor epoxide and chlordane induce tumors

in laboratory animals, and thus pose a cancer threat to man.

Basis for Hearing

In 1969, the U. S. Department of Health, Education and Welfare Commission
on Pesticides and Their Relationship to the Environmental Health recommended
restricting the use of certain persistent pesticides (including chlordane and
heptachlor) in the United States to specific essential uses which would
create no known hazard to human health or to the quality of the environment.
In a March 1971 statement, the Administrator of EPA announced that reviews
were being initiated concerning the registration of certain pesticide products,
including those containing chlordane and heptachlor. 1In 1972, a special EPA-
sponsored review committee, which included a representative of USDA, completed
a scientific review and filed a report on each chemical (references 3 and 4).
The evidence then available was not thought to warrant immediate restrictive
action on registered uses. As part of its continuing review, EPA recently
updated the 1972 scientific reports (reference 1) and, in addition, performed

an economic and social analysis to examine the consequences of cancelling



the registered uses of these two chemicals (reference 2). These recent studies

revealed certain new information:

1. Without a cancellation action, uses of these chemicals would be
expected to increase, particularly in light of the cancellation of
aldrin and dieldrin, since chlordane and heptachlor are used as
substitutes for many uses of aldrin and dieldrin. Environmental

residues would therefore be expected to increase.

2. There are additional reports on accumulations of heptachlor

epoxide in the organs and tissues of stillborn infants and in

human milk.

3. Results of earlier laboratory tests on animals have been re-

evaluated and are now considered to be evidence of carcinogen-

lcity.

4., Preliminary information from the National Cancer Institute

suggests additional evidence of a cancer threat.

In addition, in the course of the recent aldrin and dieldrin cancella-
tion and suspension hearings, EPA has clarified certain concepts concerning
regulation of these kinds of chemicals. (This was reflected in three

documents published in the Federal Register on October 18, 1974 under the

heading 'Shell Chemical Co. et al....Consolidated Aldrin/Dieldrin Hearing.")
The nature and amount of evidence necessary to justify a restrictive action
was defined more clearly and the concept of carfinogenicity was amplified on

the basis of recent scientific evidence and hypotheses. These concepts



regarding principles of chemical carcinogenesis were relied upon by the
Administrator in issuing registration regulations under Section 3 of the
Federal Insecticide, Fungicide, and Rodenticide Act, as amended. These
regulations provide that when there is evidence that a pesticide may have
"unreasonable adverse effects on the environment," the burden is placed

on the prospective registrant to prove why registration should not be denied.

The risks and benefits of chlordane and heptachlor were reevaluated
in light of the new evidence and the most recent sclentific hypotheses.
As a result, the Administrator found that continued use of heptachlor
and chlordane posed a substantial question of safety. Accordingly, he
proceeded under Section 6(b) of the Federal Insecticide, Fungicide, and
Rodenticide Act, as amended, with a notice of intent to cancel certain
registered uses of products containing chlordane and heptachlor on the
basis that currently registered uses may cause 'unreasonable adverse

effects on the environment." (See Appendix I, "Notice of Intent to Cancel.')

A public hearing, which is underway, has been requested by persons who

may be adversely affected by actual cancellation.

In the evaluation that follows, Part 1I discusses alternative courses
of action considered by EPA prior to its decision to proceed with the notice
of intent to cancel and examines and compares the possible effects of four of
these alternatives which were thought to warrant further exploration. Part III
summarizes the possible effects (adverse and beneficial, short-term and long-
term, and irreversible and reversible) of the course of action proposed in

the notice of intent to cancel.



This evaluation is based primarily on the information available to EPA at

the time the decision was made to issue the notice of intent to cancel. The

evidence, sufficient to raise a serious question as to "unreasonable adverse
effects on the environment" and thus to warrant a notice of intent to cancel,
need not be so complete or thoroughly analyzed as the Administrator's final
decision following the public hearing. A major purpose of the hearing is to
provide the mechanism for generating and bringing together all the information
needed to test the premises upon which the original decision was based. Then,
in light of the more complete evidential base, the Administrator can make an

informed final decision which confirms, modifies or reverses the original decision.
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IT. ALTERNATIVES

A. ALTERNATIVE COURSES OF ACTION CONSIDERED

Under the Federal Insecticide, Fungicide, and Rodenticide Act, as amended,
the EPA Administrator may restrict the use of pesticides to reduce their poten-
tial hazard in several principal ways, including: (1) requiring changes in la-
bel instructions, (2) limiting use only to trained and certified applicators,
and (3) cancelling or suspending and cancelling, some or all registered uses.
He may also impose other regulatory restrictions which he deems appropriate in
specific cases, such as seasonal and/or geographic pound limitations on use,
annual permit requirements, control of distribution (including sale and pur-
chase), and allowing use only in conjunction with certain other approved pest
control techniques. Any of these restrictive actions may be taken singly or in
combination. They may be initiated at one time or phased in over a longer time
interval. Thus, there are many courses of action open to the Agency in any given

situation, especially when all possible combinations are considered.

In evaluating the problem posed by chlordane and heptachlor, EPA considered
its many options and concluded that effective control could most logically be
attained through the cancellation mechanism. Any action short of cancellation
was not felt to be consistent with the magnitude of the problem. However, the
possibility of strengthening use restrictions, should any be appropriate, as
well as cancellation, will also be considered during the hearing. The option of
immediate suspension of registration, pending a final cancellation decision, was
considered, but did not originally seem to be warranted. However, information
subsequently available to the Administrator indicated that continued use of the

chemicals during the cancellation proceedings would constitute an 'imminent
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hazard" as defined in the Act, and, on July 29, 1975, he issued a notice of in-
tent to suspend. On December 24, 1975, the Administrator suspended the regis-
tration of uses of chlordane and heptachlor on lawns, gardens, turf and for
household pest control. He allowed the continued use of chlordane and heptachlor

on some minor crops and for control of cutworms on corn through August 1, 1976.

Four major cancellation alternatives were thought to warrant closer exami-
nation:
1. No Cancellation Action.
2. Cancellation of All Uses.
3. Cancellation of All Uses Except Subsurface Ground Insertion for
Termite Control and the Dipping of Roots or Tops of Nonfood Plants.

4. Cancellation of Food and Feed Crop Uses Only.

The potential effects of each alternative were examined, to the extent
that available information permitted, and are summarized below. (See Appendi-

ces 4 and 5 for summaries of estimated effects.)

Final cancellation of all registered pesticide uses of aldrin and diel-
drin (except restricted termite use, dipping of roots and tops of nonfood plants,
and use in a totally effluent-free moth-proofing system) was announced in an EPA
order dated June 30, 1975. Furthermore, Shell Chemical Company, the sole manu-
facturer of aldrin and dieldrin, has stated that it does not intend to continue
their production even for the ex;mpted uses. Therefore, because chlordane and
heptachlor are interchangeable with aldrin and dieldrin for many uses, it is
assumed, in considering alternatives, that without EPA restrictive action on
chlordane and heptachlor their volume of use will increase substantially as they

are substituted for aldrin and dieldrin uses.
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B. FOUR MAJOR ALTERNATIVES EXAMINED

Alternative 1: No Cancellation Action

EPA could permit continuation of all presently registered uses.
1. Environmental Effects

(a) Adverse

Due to their persistence, each additional application of these chemicals
tends to add to previous residues and raise the total residue levels in the en-
vironment. Thus, the environmental burden may worsen even if the annual volume
used were to remain at present levels. However, the volume used is expected to
increase at first quite rapidly as chlordane and heptachlor are substituted
for aldrin and dieldrin, with smaller increases thereafter. (For most uses,
heptachlor is applied at about the same rate as aldrin and dieldrin, but
chlordane must usually be applied at two or three times the rate of the
other pesticides to provide a comparable degree of control.) Increased use
will further increase the likelihood of residue buildup, with consequent in-
creased risk to man and other living things. Contamination of drinking water
supplies may occur more often and reach higher levels. Plants, including food
and forage crops, may accumulate higher residue levels, and as a result, there
are likely to be higher and more widespread residues in the human diet. Residue
accumulations in wildlife are expected to increase; episodes of direct kills from
the acute toxicity of heptachlor would probably occur more frequently, and there

would be greater likelihood of long-term effects.

Finally, since EPA has concluded that human exposure to present levels of
these chemicals poses a risk to human health, notably the threat of cancer, con-

tinuing all registered uses would serve to continue this risk. As residues in
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food and other sectors of the environment increase and become more widespread,
the risk will increase. The net effect will be a growing risk of otherwise

avoidable illness and death from cancer.

(b) Beneficial

There are no known benefits to the natural environment or to human health

from continued use of these chemicals.

2. Economic and Social Effects

(a) Adverse

The presently observed distribution of these chemicals in the environment
and their known effects, as outlined in Part I, have been interpreted by EPA as
constituting a real, although largely unquantified, adverse effect on the envi-
ronment. If this effect were more precisely measurable, it would be possible to
assign it, at least in part, a dollar cost. For example, if we could project
with a moderate degree of certainty the number of deaths and illnesses that would
result, it would be relatively easy to calculate a resulting dollar loss from
lost earning power due to premature death and the medical care costs for avoid-
able health effects. In some instances, risk ratios for different levels of ex-
posure to toxic chemicals have been derived from the results of tests with labora-
tory animals. However, uncertainties concerning average total exposure of the
human population and the direct agplieability of animal exposure experience to

man would render mortality and morbidity predictions and consequent dollar loss

calculations extremely unreliable. Effects such as the pain and suffering asso-
ciated with illness and death and the loss of wildlife species can probably never

be assigned meaningful dollar values or other quantified measures of impact.
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Although it is quite unsatisfying to be unable to define the precise size and
nature of the impact, available evidence clearly indicates the possibility of
a considerable health and environmental impact, with accompanying economic and

social costs.

The ready availability, relatively low cost, and well-demonstrated
effectiveness of chlordane and heptachlor encourage unnecessary use; a part
of the amount used often produces no direct pest control benefit. According
to an estimate cited in EPA's economic study (Reference 2), as much as 507 of
use on corn may be unnecessary. Unnecessary use increases the probability of
development of pest resistance, needlessly kills beneficlal parasites and adds

to the total environmental burden without compensating benefits.

(b) Beneficial

Economic benefits of continued use of chlordane and heptachlor in agricul-
ture take the form of higher yields and/or lower costs than with use of best
available alternatives. To these primary benefits (yield and cost) must be added
secondary benefits which take the form of impacts on farm prices for not only the
crops on which chlordane and heptachlor are used but also for other crops. 1In
turn, these impacts on farm prices of chlordane/heptachlor-treated crops and

related crops lead to impacts on the cost of food to the consumer.

There are two ways of looking at yield benefits in the agricultural area.
First, there is benefit in terms of increased yields to the individual farmer
and to the total agricultural sector due to pest control with the best available

chemical or other methods. Then there is increased yield attributable uniquely
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to chlordane and heptachlor, above and beyond any increase attainable with
the next best available pesticide or other control measures. The latter
increase, which is more meaningful in this context, should be approximately
equivalent to the loss in yield that would be expected if chlordane and

heptachlor were cancelled and therefore not available.

The EPA economic study (reference 2) included a special analysis to
determine the economic effects of cancellation on corn production -- the
area of greatest agricultural use of chlordane and heptachlor. The study con-
cluded that, while cancellation could have significant adverse effects on certain
corn-growing areas or groups of farmers, the overall impact on the national
economy would be slight. (The findings are discussed at greater length,
commencing on page 19.) This result can be taken to mean that current use of
chlordane and heptachlor on corn may have slightly beneficial economic effects
on a national scale, while providing more substantial benefits to limited areas

and groups of farmers.

Since the study estimated that cancellation of uses in other areas of
agriculture would produce few significant adverse economic effects, benefits
attributable uniquely to chlordane and heptachlor use in those areas can also

be assumed to be slight.

Use in termite control presumably prevents a substantial annual loss in
damage to structures. No reliable estimate of such benefits has been obtained,
however. The benefits of home, lawn and garden uses and other special uses are
even less measurable, but they apparently contribute to improving the quality

of 1life of the user. Because alternative controls may be unavailable for
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certain pests in turf and nursery plants, chlordane and heptachlor may be

assumed to have unique but unmeasured value in controlling such pests.

Alternative 2: Cancellation of All Uses

EPA could take this most thorough approach of cancelling all currently

registered uses.

1. Environmental Effects

(a) Adverse

As on-hand supplies of chlordane and heptachlor products are depleted,
they will be replaced to a considerable extent with other pesticide products
already registered for the same uses. This does not mean, however, that the
other pesticides are equally effective for each use or that they would necessari-
ly be used as replacements. (See Appendix 3 for examples of a few currently
registered uses of chlordane and heptachlor and other registered chemicals which
are possible substitutes in those uses. Reference 1 contains a more complete
listing of registered chlordane and heptachlor uses and substitute chemicals).
It is not possible to predict at this time which of the other chemicals would
most likely be employed as substitutes for chlordane and heptachlor, although
state agricultural extension services have been contacted for their recommenda-
tions. Substitutes will generally be much less persistent than chlordane and
heptachlor. However, some of them, particularly the organophosphates, will be
more acutely toxic and will thus pose a greater short-term risk to those exposed
to them in manufacturing and application. Some of the substitutes may also
be more mobile in the environment, but this detrimental quality may be

largely offset by their lack of persistence.
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While the aldrin and dieldrin cancellation action would continue to permit
use of aldrin and dieldrin, under specified conditions, for termite control, Shell
Chemical Company has indicated that it does not intend to market aldrin or dieldrin
even for that use. If aldrin and dieldrin were unavailable and if chlordane and
heptachlor were cancelled for termite control, compounds such as BHC, lindane,
pentachlorophenol, creosote and coal tar neutral oils which are registered for
termite control would remain the only registered substitutes. Only the first two
of these pesticides are registered for subterranean soil use, and none are as
persistent as aldrin, dieldrin, chlordane or heptachlor. Since aldrin and
dieldrin are very similar to chlordane and heptachlor in their probable effects
on the environment and human health, cancellation of one pair of chemicals for
termite control without also cancelling the other would bring little improvement
in environmental effects. If all four chemicals were cancelled, the total envir-
onmental burden of these persistent and hazardous pesticides would be reduced.

However, adverse economic effects would be likely (see last paragraph, p. 24).

(b) Beneficial

Total cancellation is the only alternative that would promise eventual
elimination of all environmental contamination and risk to living things
attributable to these chemicals. Although as a result of their persistence they
or their toxic metabolites would be found in the environment in detectable amounts
for years to come, there should be-a general decline from present residue levels,
the rate of decline varying greatly in different sectors of the environment.

(This expectation has been borne out in the case of DDT, wherein recent DDT
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residue data have reflected gradual declines in food and wildlife, paralleling

declining use of that chemical.)

Residues in soll and aquatic sediments would probably persist the longest,
dropping off quite rapidly in the first four or five years, but more gradually
thereafter. In most cases, they should decline to undetectable or trace levels
within 25 to 30 years. However, soil residues from subterranean applicatioms,
such as termite control, may last longer. Food residues should drop off quite
rapidly in the first few years thus reducing what is currently thought to be the
most dangerous source of human exposure. Most air and water contamination should
decline to trace levels within 5 to 10 years. Accumulations in wildlife should also
subside in a relatively short time, the rate of subsidence differing with the
species, its location in the food chain, and other factors. Being less persistent,
pesticides used as substitutes for chlordane and heptachlor products would be
less prone to accumulate in the environment. Consequently, the environmental burdepr
of chlordane and heptachlor residues would not be replaced by equal residues of

the substitutes.

Furthermore, the EPA economic study (reference 2) estimated that one of the
effects of cancelling chlordane and heptachlor use in corn would be a substantial
increase in the total corn acreage on which no pesticide at all is used. This
would be due to a combination of factors including termination of chemical
controls on corn land where chlordane and heptachlor were previously used and
replacement of discontinued corn acreage in infested areas with new corn acreage
in uninfested areas. Therefore, at least in corn, there would not be a one-

for-one replacement of chlordane and heptachlor with other pesticides and the
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environmental burden of all pesticides would be reduced.

In general, the exchange of persistent chemicals with long-term effects
on the environment for shorter-lived but sometimes acutely toxic chemicals should
result in a substantial net gain to the environment and human health. There
would be some increased risk of acute toxic effects to the relatively small
population of manufacturing, formulating and application workers because they
would be handling more of the acutely toxic pesticides than at present. However,
that increased risk should be small and should be outweighed by the reduction in
long-term health risks to the population at large, which includes the workers.
A direct risk which is known by those to be exposed (such as plant workers and
field applicators of acutely toxic substances) can be protected against through
proper precautions. Also, as the presently developing EPA-State program to
train and certify applicators progresses, the risk of acute effects from accidents
and misuse by applicators should be further reduced. On the other hand, long-term
exposure of the general population to ubiquitous chemical contaminants such as
chlordane and heptachlor from food, air and water cannot be avoided by indivi-
dual precautions. No known change in the preparation of the principal contami-
nated foods in the home, for example, would significantly reduce exposure through
food. Moreover, although drastic changes in eating habits such as elinimating
meat and dairy products could reduce exposure, such a change is not feasible

since these products are major sources of nourishment in this country.

2. Economic and Social Effects

(a) Adverse

The increased use of more acutely toxic substitute pesticides may produce

some increase in deaths and injury through accidents and misuse, with resulting
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costs. If such costs occur, they would be of major consequence to affected
individuals and their families. However, on a national scale, they should
be relatively small compared to the costs of the suspected long-term health

impact on the general public from chlordane and heptachlor use.

Total cancellation would certainly have an impact on the chemical
manufacturer (Velsicol) and the other firms presently marketing products
containing chlordane or heptachlor. Any loss in jobs and income (the magnitude
presently unknown) could be offset by new jobs and income created by increased
demand for other pesticide products used as replacements for chlordane and

heptachlor.

In the agricultural area, adverse economic effects can result from unavail-
ability of effective substitute chemicals or other pest control methods. They
can also result when substitutes are available, but (1) are more expensive (2)
are less effective, or (3) require more manpower and time to use. Although
substitutes will most often be more expensive than chlordane and heptachlor,
that in itself will not be necessarily be a deterrent to their use since
pesticides are a relatively small part of crop production costs. Where a
serious insect problem in a given crop has previously been controlled with
chlordane or heptachlor and where available substitute controls would not be
economically acceptable, the land may be converted to production of another
crop or agricultural purpose less vulnerable to the problem insects. This alter-
native agricultural purpose, however, may represent a less productive use of

land than the original crop.
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Corn production presently accounts for the largest agricultural use of
chlordane and heptachlor. Consequently, the most serious economic impact
from cancelling agricultural uses could be expected in corn. However, during
the aldrin/dieldrin proceeding the Administrative Law Judge and the Administrator
found that insect problems in corn production have been reduced in recent years
and that effective pesticide alternatives are available for the important corn

insects.

EPA's economic study (reference 2) indicates that, in Midwestern Corn Belt
States, chlordane, heptachlor, aldrin or dieldrin were in 1973-1974 used on an
estimated 8.8 million acres of corn (or about 127 of total corn acreage) annually.
The study estimated the combined economic impact of cancelling use of all four
pesticides in corn. One estimate, based on 'worst case" assumptiomns, that is,
most pessimistic estimates of infestation by soill insects and decline in yield,
found that by 1977 corn production could decline by 36.9 million bu, or about
0.7% of total production for that year. This decling would be accompanied by
an increase in total corn acreage, an increase in acreage of other grains to
compensate for decreased corn production, and changes in the price of the other
grains, ranging from a slight decline in the price of soybeans to an increase of
2.5% for sorghum. Price impacts of this magnitude, though significant, are minor

in comparison with ordinary year-to-year changes due to weather and other factors.

Consumer prices for meat, poultry, eggs, and other products requiring sub-
stantial feedgrain input could increase by about 0.4 to 0.5%. This could result
in an increase of about 0.19% in total food costs to the consumer, or an annual

per capita increase of about $1.70 for food. Due to the nature of the market
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structure for agricultural commodities, these adjustments would result in

a net increase in overall agricultural income; however, the increase would
not be distributed evenly among farmers or producing areas. Many of the
farmers who had previously used chlordane and heptachlor would experience a
drop in income, while farmers who benefited most from the price increase
would be in areas where chlordane and heptachlor either were not used or
were less essential in corn pest control. This change in distribution of
agricultural income, the reduced efficiency in land use (more land in corn
but less total production), along with the increase in the price of corn
and other agricultural commodities, are found to add up to a slight but

discernible adverse impact on the national economy.

These results, it should be remembered, are based on 'worst case"
estimates. It is unlikely that such high level pest infestations would
occur in all impacted states in any one year; at least there is no record
of outbreaks of these pests on such a scale.

A subsequent analysis of the impact of cancelling corn use was based on
more probable or "typical case' assumptions concerning insect infestations and
crop loss. This resulted in a projected increase in the price of meat and
related products of only about 0.015 - 0.019% and an increase in total food costs
of 0.0072% - or an annual per capita increase of about 6.5¢ for food. This
quite negligible impact is much more likely than the impact estimated for the

"worst case" situation.

Florida citrus producers face potentially large impacts due to can-
cellation of aldrin and dieldrin. If, as some Florida citrus specialists

indicate, chlordane and heptachlor are the only feasible substitutes for control
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of Fuller's Rose Beetle -- a pest problem in Florida's east coast groves —— then
cancellation of chlordane and heptachlor, along with aldrin and dieldrin, could
produce substantial adverse impact. However, chlordane and heptachlor have not
hitherto been used extensively for Fuller's Rose Beetle, and their efficacy is
uncertain. Also, state and Federal registrations are inconsistent, with no
present Federal registration for either chlordane or heptachlor for control

of Fuller's Rose Beetle in citrus. It is, therefore, not possible at present

to ascribe a specific impact on Florida citrus to chlordane and heptachlor

cancellation.

Several states estimated that cancellation of chlordane and heptachlor
would produce 4 significant impact on strawberry production, but EPA has not
yet obtained sufficient information to assess the extent of such impact. For
other crops in which chlordane and heptachlor are used, effective substitutes

are generally available, and the adverse economic effects of cancellation are

expected to be slight.

Since aldrin and dieldrin are not likely to be available for any pesticide
uses, including termite control, chlordane and heptachlor remain the principal
chemical means for termite control. If they, too, become unavailable due to
cancellation, the economic effects should be substantial. The other pesticides
presently registered for termite control (BHC, lindane, pentachlorophenol,
creosote, and coal tar neutral o0ils) are shorter-lived and generally thought
to be less effective. Only the chlorinated hydrocarbons, BHC and lindane,
are registered for subterranean soil use. Due to the need for more frequent

application of the substitutes, costs to consumers for termite control services
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would probably increase markedly. The lesser effectiveness of the

substitutes and higher application costs could cause some consumers to do
without termite control services entirely. Thus, there could be considerable
losses from an increased rate of termite damage. Probable effects on the
termite control companies are hard to estimate. As the companies and consumers
adjust to the less persistent substitutes, the longer-term effect could be an
increase in termite control business due to the need for more frequent

application of the less persistent chemicals.

In areas of use other than agriculture and termite control, the economic
effects of cancellation are even more difficult to estimate since the benefits
of use are also so difficult to measure. Among these other uses are the control
of insect pests inside houses and other buildings, on home gardems, on lawns
and turf, on shade trees, and ornamentals, on forestry plantations, on
agricultural premises, in nurseries and in sewage treatment plants. Also
included are control of crabgrass on lawns and turf, mosquito control and
seed treatment. In most cases, effective, environmentally-preferable substitute
pesticides are registered for the chlordane and heptachlor uses, and little or

no interruption of the benefits currently obtained is anticipated.

In summary, a significant economic and social effect may be felt in a small
sector of the pesticides industry, and by certain farmers, nurserymen, and pest
control operators. On a national scale these effects should be slight. However,
the probable increase in termite damage, due to lack of suitable substitute

pesticides, could produce a substantial economic loss, even on a national scale.
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(b) Beneficial

The most important economic and social benefits would result from reduction
and eventual elimination of the human illness and death that may result from
current and projected uses of chlordane and heptachlor. The associated medical
care costs and costs of lost productivity and suffering, disruptions of family
life, and other psychological and social effects would also be eliminated.
(Although all sectors of the economy have experienced serious price increases
over the past several years, recent increases in the costs of health services

have exceeded those of any other sector.)

To the extent that alternative chemical pesticides are more expensive, less
effective, or simply more trouble to use, some farmers may be led to modify their
present agricultural practices to minimize the use of chemicals. The same con-
siderations could lead to reduction in use of chemicals for primarily cosmetic
or convenience purposes, as in household and home garden and lawn uses. The
end result could be a reduction in the total burden placed on the environment in
the form of pesticide chemicals, with accompanying costs, and some saving in the

energy now expended in the manufacture and application of those chemicals.

Alternative 3: Cancellation of All Uses Except Subsurface Ground Insertion

for Termite Control and the Dipping of Roots or Tops of Non-

food Plants

The EPA Administrator's notice of intent to cancel, published November 26,

1974, proposed this limited cancellation of registered uses of chlordane and

heptachlor.
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1. Environmental Effects

(a) Adverse

Although most of the benefits described under Alternative 2 (Cancella-
tion of All Uses) would still be realized, continuation of termite control
uses would permit continuation of some possible threat to human health and
the environment. While subsurface application of these chemicals around the
foundations of structures should minimize movement within or from the soil
and should therefore present a much lower risk to man and other living things
than surface and above-surface uses, several uncertainties remain. The fact
that private well contamination has been reported in conjunction with termite
control suggests that even with subsurface application, some direct threat
to human health would remain. Also, during their many years of persistence
following subsurface application, these chemicals continue to represent

possible surface problems should the soil be disturbed through such activities

as demolition or construction.

Since both chemicals are volatile, their vapors may filter up through
the soil and contaminate the air in the immediate vicinity of the structures
around which they are buried. The present lack of test data concerning the
long-term effects of low vapor concentrations i1is particularly serious because
any potential vapor problem from termite control use would be centered in
the immediate vicinity of human habitation. Furthermore, this potential
risk should be viewed in light of the fact that at present an estimated 357
of the total chlordane and 267% of the total heptachlor used annually in the

United States (or about 7.3 million pounds and .5 million pounds, respectively)
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go to termite control.

Dipping of the roots or tops of nonfood plants, the other regis-
tered use that would be exempt from cancellation under this alternative,
should have minimal impact. This use relates to preventive treatments
to ensure insect-free nursery plants which are to be shipped from
quarantined zones, as required by the U. S. Department of Agriculture
under its plant quarantine authority. Chlordane is currently recom-
mended for quarantine use to control such pests as the Japanese Beetle
and the White-fringed Beetle. Dipping of roots and tops would pre-
sumably involve relatively small quantities in containers where there
would be little release to the environment. The specific procedures
allowed under this expected use will not be spelled out until the
hearing. Depending on the procedures finally authorized, there may
be problems in such areas as disposal of used dip solutions, contam-
ination of balls of soil attached to the roots of shipped shrubs and

trees, and exposure of nursery personnel.

(b) Beneficial

This alternative would terminate what are considered to be the
most significant sources of environmental contamination by these
chemicals -- those resulting from gsoil-incorporated uses, and applica-
tion to the ground surface and to plant foliage and other above-
ground uses. It 18 these uses that permit most of the extensive
environmental diffusion observed for these chemicals. Cancelling

such uses should result in essentially the same decline in soil,

28



water, and air contamination and residue levels in food, wildlife and
man, as expected under Alternative 2. The risk to wildlife and to human
health should be similarly reduced, with the exception of the possible

remaining risk from termite control uses, as discussed on page 27.

2. Economic and Social Effects

(a) Adverse

Adverse economic and social effects would be much the same as
under Alternative 2 (cancellation of all uses) except that those

attributable to cancellation of termite control uses would be avoided.

(b) Beneficial

Benefits would be essentially the same as under Alternative 2,
less those attributable to termite use cancellation. The chlordane-
heptachlor part of the pesticides industry would retain a considerable
demand for these products for termite control uses (presently estimated
at 357 of total chlordane used and 267 of total heptachlor used in the
U.S.). Any increased termite damage to structures due to cancellation
would be avoided. The benefits in terms of reduced social and economic
impact from mortality and illness would be similar to Alternative 2 but
diminished to the extent that termite control uses pose a risk to

human health.

Alternative 4: (Cancellation of Food and Feed Crop Uses Only

This Alternative represents an even more limited cancellation

action than the preceding alternative. It focuses on a major source
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of human exposure -- the diet. It would continue registrations not
only for termite control but also for uses on lawns and flower gardens,
inside homes, and other uses where the likelihood of contamination of
food or feed would be slight. Uses on nonfood field crops, such as
flax and tobacco, which could be grown on land that might later be used

for food or feed crops, would also be cancelled.

1. Environmental Effects

(a) Adverse

This Alternative would produce the same adverse effects as Alter-
native 3 (cancellation of all uses but termite control and dipping
of plant roots and tops), plus some additional ones. It would permit about
8 million additional pounds of chlordane and 312,000 additional
pounds of heptachlor to enter the environment annually, above amounts permitted
under Alternative 3. Since these additional amounts would be applied to the
ground surface or used above the surface, they could move about more extensively
in the environment than amounts applied below ground for termite control.
They could more readily find their way into the air and water and would
therefore constitute a more direct threat to wildlife and man. In addition,
by continuing to permit extensive uses in and around the home, direct, day-

to-day exposure of people would remain high.

Although the degree of added risk from these uses is not known,
any such risk is less defensible than the risk that may be involoved in

termite control. Not only can such uses lead to wider dispersion
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in the environment, but, unlike termite control, there are effective
and environmentally-preferable substitute products currently regis-

tered for most of these uses.

(b) Beneficial

Elimination of food and feed crop uses should, in about 3 to
5 years following last use, reduce residues of chlordane and heptachlor
in the human diet to relatively negligible amounts. A substantial
decline in soil, water, and air contamination and in residue levels
in wildlife and man would be expected, although it would be less
rapid or complete than under Alternatives 2 or 3. Thus, the risk
to human health and wildlife would be substantially lessened, but

not to the extent resulting from Alternatives 2 or 3.

2. Economic and Social Effects

(a) Adverse

Adverse effects in the agricultural sector and on consumer foud
prices would be about the same as under Alternative 2 (cancellation
of all uses). The chlordane-heptachlor part of the pesticides'
industry may suffer the loss of some jobs and revenues, but to a
lesser extent than under Alternatives 2 or 3. These losses may be
offset by increased demand in other sectors of the industry for

substitutes for the cancelled chlordane and heptachlor products.

There would be some additional social and economic costs resulting
from any adverse long-term health effects caused by the additional uses

permitted under this alternative. They should be relatively small,
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however, since human exposure through the diet would be virtually

eliminated.

(b) Beneficial

Agricultural benefits would be approximately the same as those
described under Alternative 2. The impact on the chlordane-heptachlor
industry would be less than under Alternative 3, since more uses would
be permitted. Those additional uses presently account for an estimated
37% of the chlordane and 15% of the heptachlor used annually. Therefore,
about 727% of present total annual chlordane use and about 417 of
heptachlor useé could continue. Any adverse economic effects from uses
cancelled under Alternative 3, but not cancelled under this alternative,
would be avoided. (Such effects are thought to be minimal, however.)
As under Alternative 3, there would be little impact on termite control
companies, or increased termite damage to structures. The economic
and social benefits resulting from reduced risk of mortality and illness

should be substantial -- somewhat less than Alternative 3 and considerably

less than Alternative 2.

C. ALTERNATIVES COMPARED

In making its decision, EPA had first to choose between '"no
cancellation action'" and "some cancellation action." Alternative
1 could be selected only if it was determined that chlordane and
heptachlor, as presently used, do not cause "unreasonable adverse
effects on the environment." EPA concluded from the available

evidence, as summarized in Part I, that present uses of these chemicals
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do adversely affect the environment, including a substantial degree

of risk to the human population. 1In light of such risks, EPA

determined that there was a substantial question of safety and proposed
to cancel certain uses as detailed in Alternative 3. The adverse effects
of these uses were judged to outweigh any known benefits from continued
use. This action gave registrants an opportunity to demand a public
hearing in which they have the burden of demonstrating that the risks
posed by the uses to be cancelled are outweighed by the benefits

derived from these uses.

Cancellation of all uses, Alternative 2, represents the most
thorough solution to the problem. It would ensure that all hazards
resulting from current chlordane and heptachlor uses would eventually
diminish to zero. Such an action would also, of course, produce the
greatest adverse economic impact on individuals and organizatioms
which benefit from currently registered uses of these chemicals.

Even at worst, the adverse economic effects which could include lower
crop ylelds, additional termite damage to structures, higher operating
costs, higher prices, lost income, and inconvenience, would be on a
relatively small scale and represent a rather minor impact on the
national economy. In most areas of use these effects would be minimized
by the availability of other pesticides which are registered for the
same uses as chlordane and heptachlor products. However, in the major
use area of termite control there are no currently registered, environ-
mentally-preferable substitutes which are thought to approach the

effectiveness of chlordane and heptachlor. But fortunately, when
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used for termite control, chlordane and heptachlor are usually applied
below the ground around the foundations of termite-threatened structures
where, in the light of current knowledge, they would seem to pose a

minimal threat to the environment and to human health.

Alternative 3, therefore, would remove most environmental risks
while permitting continuation of what seems to be a minimal risk in
one major use area, termite control, thereby avoiding sharp economic

dislocations in that area.

Alternative 4 reflects an even more limited cancellation approach.
It would only cancel those uses involving application on or around
food or feed crops, on the assumption that (1) control of residues
in the human diet will remove an important human exposure, and (2)
rigsks from other uses are outweighed by the benefits of those uses.
It would permit continuation of the same registered uses as Alternative
3, plus other nonfood and nonfeed crop uses, such as control of pests
inside houses, in flower gardens, lawns and turf, agricultural premises,
and nurseries. However, Alternative 4 is not well-founded on several
counts. The benefits of these kinds of uses are quite intangible and
immeasurable. Although they provide convenience to the users, they
apparently are not of great economic consequence. Furthermore, for
almost all these uses, there are effective, environmentally-preferable
substitutes already registered. In addition, these uses all involve
application to ground surface or above ground surface, which is thought

to constitute a much more serious risk to the enviromment than subsurface
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application as in termite control. In addition, many of these uses
involve direct exposure of homeowners and home gardeners and their

families.

In 1ight of the foregoing considerations, EPA chose Alternative 3
(cancelling all uses except subsurface termite control and the dipping
of roots or tops of nonfood plants) and published the notice of intent
to cancel (see Appendix 1). The belief that use for termite control
poses minimal environmental risks and provides substantial benefits

in protecting dwellings led to the exemption of that use from cancellation

The matrix display, Appendix 5, attempts to compare in a simplified

way the probable effects estimated for the four alternatives.
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III. SUMMARY OF IMPACT OF PROPOSED ACTION

While this type of evaluation can help guide decision-making,
it is limited by the need to consider many factors that are neither
measurable nor capable of being weighed precisely against one another
or against other factors that are quantifiable. Differing perceptions
as to how real are the risks and benefits and how much weight to give
one versus the other will lead to different conclusions. The final
decision, then, at best, will represent an informed judgement that will

not be beyond dispute.

In selecting Alternative 3, EPA has attempted to balance costs
and risks against benefits. Where risks and benefits seemed relatively

equal, preference was given to minimizing the human health risk.

In summary, the principal effects of Alternative 3 are estimated

as follows:
1. Beneficial

a, Probable substantial reduction in long-term risk to human
health and wildlife.

b. Probable substantial reduction in economic and social loss
due to long-term human health effects of chlordane and
heptachlor.

c. Substantial reduction in environmental contamination.

d. Avoidance of the economic impact Iin the area of termite

control that would result from cancellation of that use.
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2. Adverse

a. Some possible long-term rigsk to human health and the environ-
ment due to a presumably slight, but not fully defined, hazard
from continued use of chlordane and heptachlor for termite
control.

b. Some possible risk to human health and the environment from
increased use of substitute pesticides which, while generally
less persistent, may be more acutely toxic.

¢. Minor economic and social impact on a national scale, with
moderate impact in a few sectors of agriculture and a few
nonagricultural activities.

d. Minor economic impact on the pesticides industry.

Short-term and Long-term Considerations

Persistent pesticides, such as chlordane and heptachlor, can
produce residues in various sectors of the enviromment in the short
term and, with continued use, these can be built to higher-level
residues in the long term. They can produce acute toxic effects in
man and wildlife as well as delayed effects such as tumors or

mortality in offspring.

In general, Alternative 3 would produce both short- and long-
term effects of about the same magnitude in each major impact area
(see Appendix 5). Effects on the environment would be felt quite
early following cancellation and they would continue to be felt as
long as the cancellation remained in force. Some effects on human

health would begin shortly after cancellation, e.g., the possible
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increase in acute effects from use of some substitute products, and
the relatively early drop-off in crop residues which would reduce
the exposure and resulting risk of eventual chronic effects. Such
effects would also continue indefinitely. Economic and social effects,
too, would occur early following cancellation and continue at about
the same level thereafter. However, some of the initial effects
should be ameliorated over time. These would include reduced crop
production which would be counterbalanced in subsequent years by
the planting of increased acreage and by the development and
adoption of other pest control methods, as well as lost jobs and
income in the pesticides industry which may be offset by the
increased demand for other chemicals to replace heptachlor and

chlordane.

Reversible and Irreversible Aspects

The proposed action and most of its effects are reversible.
Even if cancellation is carried out, registration could be reinstated
later in the light of new evidence or other changed circumstances.
By the same token, chlordane and heptachlor uses not covered by the
present cancellation action could be cancelled at a later date. If
cancellation were carried out and later rescinded, all beneficial
effects and most adverse effects of cancellation would rapidly
dissipate, to be replaced with the effects originally estimated

for "no cancellation."
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Irreversible effects, in the form of human death, chronic illness,
or other permanent damage to health (and the resulting economic and
social consequences), are expected to occur in greater or lesser
degree under any of the three altermatives which permit continuation
of all or some uses of these chemicals. Only Alternative 2 (cancella-
tion of all uses) would lead to virtual elimination of such irreversi-
ble effects (excepting effects from the use of substitute pesticides).
Under the selected alternative (Alternative 3), adverse human health
effects are expected to be minimal; therefore, irreversible effects

are also expected to be minimal.

Among wildlife, mortality and long-term effects from continued
uses would be considered reversible as long as populations of individual
species remain at levels above the point of no return leading to
extinction and as long as reproductive ability is not seriously impaired.
Because available evidence does not suggest any threat of species
extinction due solely to chlordane and heptachlor use, irreversible

wildlife effects are not anticipated under any of the alternatives.
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REFERENCES
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ENVIRONMENTAL PROTECTION
ACENCY
| FItL, 992-2]

PESTICIDE PRODUCTS CONTAIMING
HEPTACHLOR OR CHLORDANE
Intent To Cancel Registrations

On March 18, 1971, the Adnministrator
of this Agency announced that active
internal review was being initiated on a
number of pesticide products, Including
those containing chlordane and liep-
tachlor. As the result of such review and
for the reasous set forth in the attached
statement of reasons, I find that the con-
tinued registration and use of thiese
pesticides appear to pose substantial
questions of safely amounting to an un-
recasonable risk to man r.ad the environ-
ment. I thercfore serve and file LlLis
notice of intent, together with .- at-
tached statement of reasons, to cancel
all regislered unes of heptachlor snd
chlordane withi.: thirty (30) davs, pursu-
ant to scclion 6 of the Federal Inssc-
ticlde, Fungicide, and Rodenticide Act,
as amended, (86 Stat. 973, 7 U.S.C. 136d),
with the exception of the use of hepla-
chlor or chlordnne through subsurface
ground inscrtion for termite control and
the dipping of roots or tops ol nonfood
plants. Any affected party may contcsg
this aclion by requesting a hearing on
specific registered uses on or before
December 26, 1974. Pequestis for heurines
shiould be submitted Lo the Arcncy's
hearing cleck nt the following address:

Mrs. Belty J. Bitlings

e ring Clerk

T.8. Environment Protection Agency
Ro>m 1019, Waterside Mall—East Tower
401 M Strect, SW.

Washington, D.C. 20360

The preopesed cancellation shall become
final and effective thirty (30) days from
the date of this notlice as to those reglis-
tered uses for which a hearing is not re-
qucsted by any “uffected party. The pro-
posed concellation shall not take effect
recardings any reeistered use 1or which a
hearing §s requestied wntid) the hearing
has been coumipleted, unless thore is s
concurrence from all pavties tc the pro-
ceeding., The ..:ency veserves the op-
portunity to present evidence on any
registered use affected by this order re-
gardless of whe! her or not a hearing has
Leen requested on *hat use, or whether
or not such use is to be actively defended
I the hearing.s,

Duted: November 18, 1974,

RusseLy E. TrAIN,
Administrator.

APPENDIX I

NOTICE OF INTENT TO CANCEL

STATEMENT OF REASONS: HEPTACHLOR AND
CHLORDANE

1. LEGAL AUTHORITY

Section 6(b) of the Federal Insecticide,
Pungicide, and Rodenticide Act (7 U.S.C.
135 et seq) as arended (7 U.S.C. 136a(c)
(5) (D)) authorices the Adminwtrator of
the Environmental Protec!.»n Agency (or
his designee) to fssiie a notice of intent
to cance! the regzist.. tion of a pesticide
or to hold u hearing “[ilf it appears to
the Administrator that a pesticide or ..s
labeling * * * does not comply with the
provisions of this act or, when used in
accordance with widespread and com-
monly recognized practice, gencially
causes unreasonable adverse eflects o
the environn..nt * * ¢ The phrasc
“unreasonable adverse effects on the cn-
vironment' is defined In scction 3 of tie
Act (7U.58.C. 136(bb)) as “any unreason-
able risk to man or the environment talk-
ing into account the economlie, social,
and environmental costs and benefits of
any pesticide.”

The Act also prohibits the =ale of pesti-
cides which are misbranded. A product
§s considered misbranded if the Jabel does
nol contain directions for use and e
varning or caution statement which are
neeessary and i complied v.ith aic ade-
quate to protect health and the environ-
ment. (7 U.8.C. 136(a) (1) (F) and ("))
II. CHEMISTRY OF HEPTACILOR AKD

CHLURDANE

Heptachlor and chlordanc are chlori-
nated hydrocarbon insecticides, and bave
a chemical structure which is similar to
that of Aldrin and Dicldrin, Both pesti-
cides consist of a camplex mixture of
compounds whose ratlos In the final
techuical product have been standard-
jzed. Technical heplachlor consists
primarily of pure heptachlor (70-73 per-
cent), gamma-chlordane (20-23 per-
cent), nonachlor (4.5-5 percent), and
small amounts of both the initial re-
actant (hexachlorocyclopentadienc) and
chlorene. Techuical chlordane consists
primarlly of approximately equal
amounts of alpha-chlordane and gam-
ma-chlordane _ (lotal: 435 percent),
pure heptachlor (10.£3 percent), non-
achlor (323 percent), chlordene isomners
(21 =4 percent), and & number ol other
compounds in varying les<er amounts.

Both heptachlor and chlordane for
toxic ™metabolites (including heptachlor
epoxide, chlordene epoxide and couy-
clJdordane) whicls are found in e wime
and  feces of mommals.  Thlordens
croxtde may elso be formed y s»i! or-
canising. In addition, 7. caged §siiucr
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more toxic tn msccts and fresh water
animals than heptachlor has been shown
to be formed on cxposure of heptachlor
to sunliht. Oxychlordane, a mnior
metabolite of chlordane, found primarily
in animals (ncluding man), is formecd
very slowly in normal liver tissie. 1is
formation, morcover, is accelerated by
the presence of compo nds such as DDT,
dieldrin, or heptabari .al,

III. UsEes

Heptachlor and chlordane have been
uscd extensively in the United Stites
since the 1950’s. In 1971, 70 percent of
the approximnately one million pounds of
heptachlor used in ULS. pariculture was
as a sofl treatment for a wide variety of
crops. Its primary use was on cor. but
also included vegetables, cereals, fora.c
crops, secd crops, and seed treatincnt:.
The remaining 30 percent was used ior
the protection of commercial and resi-
dential structures against termites and
for a variety of nursery, lawn, and gor-
den applications, and for foliar appiica-
tion to.ditch banks, roadsides and vacant
fields. Total use of hejtachlor iuove
than tripled in 1972, of which over 1.7
nillion pounds vas used for termites and
structural pest control ulone, und 1.6
rullion pounds was used on agrizuliural
crups. It is estimated that the wse of
heptachlor on corn alone could inricase
to 3 million pounds in 1975.

Chlordane is used in much greater
quantities than heptachlor, and iz ene
of the most widely used houschold ol
carden pesticides. The quantity vsed hne
increased from approximuately 11 miliicn
pounds in 1971 to between 13-16 miij 1
pounds in 1972, About 60 pervert of t.ae
1972 volume was used for termi'e chntrcl
and other houschold and comimicreial an-
plications, including crabgrass cwv.rrol,
use on shade lrees and ornamentals, and
treatment of indoor pests. An adiilionai
6.5 million pounds were applicd to coin,
grain, fiber and foragt crops, and a
variety of fruits and vegetables. Clilor-
dane is also uted as a seed lreatinent
and in summer months Is applicd dircetly
to wat.r in sewage treatment plants for
con:trol of Psychoda larvae.

IV. ALI1TRNATIVE PESTICIDES

‘There arc alleinative pesticides regict-
cred for vivtually all of the registered
uses of both heptachlor and chlordane.
As registered alternatives, these pesti-
cides should be effective although there
may be gcographlcal areas or special
situations where this is not true. Many
of these substitutes inay be more cxpen-
sive than heptachlor and chlordane. In
addition, most arc Jess persistent, al-



thourh peraist-nee i frequently nod
critical faclor In torms of effieacy. In
the cuse of svhanriaee termite contvol,
however, perostence is eiftieal, Aldrin
anad dicl: vin are the principal other per-
sistent pesticides, precently venstered for
subsurface arjdication lor termite con-
trol. Theie v oo of ahrin ond d: dria
were not ancluaed i Lhe rooent suspeas-
sion order of the Adimdivstrlor noran the
cancellation ac.won now prudimg,

Althv . gl seme sitepn lives may Lo
mere aculely (osie than Leptachlor snd
chlordane, hazards to upplicators may be
minimized by wdborenes 9 labeling in-
draciions ond otiver oy opdizione, vith the
benefit of eliminating the: chronic «fTects
of Yoaptachiv: a1-d ¢Nlordan,

We de nol acw oave iuformation m
thie useftlness of nonchenical rontrel
meliois for cach of the revistered .
of cidordicse and hepticehlor but these
nicthols should b thoroughly eajilored
in the hearing.

V. Yonicrry

Heptachlor and chiiordaone are chlori-
nated hvdrocaibon pesticides vwhich are
bread spectiri peticines and ara {ox
to nontarget o Vs as well ¢ to fn-
scob pests, NeGuctic s in bird Lopulations
following applics t.en of heotarhlor to an
arca have heen rovorted frequently, 1t is
difficult, however, (o aelermme whi -
Pact (hese tonicities have on speoeies
popuirtions, ns ovposed to ftvimvidunt fish
or wildlite or s, cuic lecal populations.

Hceplachlor  w#nd  chlordane have
demonctirated toxic eficets which may
have «inileant odverse effects on human
health, Hepinchle: and its metabohite,
heplachlor cpoxics: have beea found to
increase sigmiiecanily the ineidence of
Hyver tumors Including eoreinoinas in one:
strain of mouse (Cil'eb/Fe,/J) ot a uinple
fecding level of 10 ppm. The majority
of these tumors ware originkily reported
as benign On the Lasis of the original
reported experiment the Corcinogenicity
Panel of the HEW Secrcetary’s Commis-
sion on Pesticides and their Relationshin
to Environmental Health judged hrpto-
chlor epoxide “positive for tumor induc-
tion on the basis of tesis conducted ade-
quately in onc or more species, the re-
sults being significant at the 0.01 level.”
Subsequent analy:is by pathologists re-
vealed a high Incidence of carcinomas
in aniinals from the experiment (great.r
than 90 percent incidence in animals
given heptachlor cponide).

In addition & tvo-ycar fecding study
of heptachlor expoxide tn 225 CFN rais
showed a significant inc¢rease in the num-
ber of animals with tumors at the 0.5
ppm feeding level, and for all test ani-
muls ot all feading Irvels (0.5 ppm Lo 10
ppm) when the grops were combined.
Tl.e tumors were fourd primarily in the
endoctine organs, hut a sub. tantial num-
ber of lver tumors were found in the
treated animals while no liver tumors de-
veloped in the control group.

There is evidenre of embryotosicity on
the part of both heptachlor and chlor-
danc to some sirains of rats or mice.
Embryotoxleity 1s of porticular impor-
tance since heptachlor epoxide residues

have been deteeted in numan fetuses and
neonntes, 't'hme is addif‘onal evidence in
the literature :ndicting olher toxlie cficets
of o chronle nature atlributable to hep-
tachlor and (hlordane. All such evidence
i:hould be further explored in the hcar-
.

Sinee lechaical chlordane pencrally
conlains 8 to 12 pereent heptachlor, all
of the findluus reported above for hepta-
chlor and 1ts meiahohtes are rolevant (o
trehnical chlordane when ac-usted for
the difffreace i csncendraion, Pure
ilpha and gamma chilordane without
heptachlor are 1ot rezistered as a pesti-
cide nor is Lhe A:cicy nware of the ex-
istence of adequate efficacy data to
salisfy registralicn vequirements. Suf-
ficient testing lhios not ycob been com-
jleied or reported on highly purified
chlardane to wariant a Getermination of
the cmcnocenieity of pure chlordane
(twatheut heptachlort.

VI. ENVIRONMLTAL CONTAMINATION AKD
PERSISTRNCE

Heptachlor and chloxdane, or their
metaboiites, ave jersi-iont in the envi-
reument long aite. use, Residues of
heptachlor epoxidie hivve heen deiected
in roil sample: for s leng as ten years
aftcr application. Ohlmdane s everl
1ore persistent, with 18-20 percent of
vae originaly appiied dosage recover-
able in soil ten sercs alter appleaiion.
Ia addition, heptochior {: quite vola-
tile. Chlordane Is al<a volaifle, thousis
somewhat less =o than heplachlor,
Chlordane vonors cih penelr.(e pack-
apging material and coltaminate food in
homes in which it i5 used.

Although we do not have data which
can e considered representative of the
ambicnhi adr naticunlly, limited sampling
of siles selected for other purposes
showed the presence of heptachlor, and
to a very lim'tcd cxtent, chlordane. This
indicates that air can be a soutce for
human intake oi taes: compounds. ’

As persistent comnpounds, heptachlor,
chlordane, and thoir metabolites are
subject to consicderable movemcat from
the site of actual application. Residucs
of both hcptachlor and chlordane can
be picked up from the soil and translo-
cated to varlous parts of planis. Rem-
nant residues are particularly significant
in root crops such as carrots, polatoes,
and beets. In addition, rcsidues of chilor-
dane were detecied in alfalfa growth
sampled at 2 months, 4 months, and 1
year after opplication to soil, at a desa e
of 5 to 10 pounds actual ch:lordane per
acre. One of the mngjor residues found in
alfalfa was oxychlordure (17 pereent).

Although low in water solubllity, their
aflinity for lipids and their alility to ad-
here o particulale mutier make hepta-
chlor and chlordane subject to bloac-
cumulation and iransfee in the food
chaln, particularly in aquatic species.
While hentachlor and chlordane wonld
aprear to Le relatively fmumobile once
they are bound to the soll, Cu labeled
pesticides from trented ficlds east of
Dalas, Texas, were monflored and later
found to have been depnsited by rain
over Cincinnati, Ohio. The dust deposits
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contafned 0.5 ppm chlordane. Treated
ze1l §s also subject to water erosion, ultf-
miitely leading to uquatic contamination,
including contamination of phytoplank-
ton and fish,

Chlorinated hydrocarbon pesticides

ave been detected in surface waters In
concentrations ol 10-150 ppt. Heptachlor
concentralions in the Upper Mississippi
and Missourl River Basins were all fo the
varts-per-trijllion range and in any
river basins of the count: 7, ran~ed be-

tween 5-30 ppt. leptachlor epoxide
concentrations have ranged between 5-40
plt.

Heptachlor, heptachlor epoxide and
chlordane residues nave been found fre-
cicntly in fish, birds, anad other e,
Heptachlor epoxide has been detected in
birds at levels of 0.01-1.0 prin. Chicliue
residues in fizh have renerally been leas
than 0.5 ppm. Bluecill growth was re-
duced In heptachlor-trvated ponds at a
concentralinm §n the water of 0.07 ppm,
Heptachlor and heptachlor epoxide 1esi-
dues of 0.01-8.46 ppin were fcund in tish
froin the Great Lakes arca.

Heptachlor epoxide has also been dis-
covered in the tissucs of several mam-
mals, including pronyhor n antelope (0.03
ppm), and mouniiin goats in South
Dakota (0.12 pp:nd, which Is indici..ive
of its widespread distritution.

Heptachlor, heptochler epo.de. ond
chlordane residues hiave also bee:n foun-d
in fooa samples. Market basket samles
for total diet studies vere purchasced r .
retail storcs o & bi-monthly basis in five
revions of the United States over o 6
srar pericd. Hceptachlor cpoxide yvas
commonly found in the ¢ iry, meat, fich
and poultry comyonents of the dict, wiih
the residue levels ranging trom trare
(0.001 ppm) up to .03 ppm. Ti.c sune
surveys have Indicated the presence of
chlordane with first quarter 1974 levels
being found at 0.01 to 0.3 ppm in sin-
nificant percentages of cattle and poud-
try. The primary sonrce of such vozidues
in these produ.ts is probably the ure ol
chlordane and heplachlor on feed crops
like corn and al"~Ifa.

‘The n.ost important aspect of the
movement of heptachlor and chlordine
in the «nvironment s the presence of the
metabolites of these pesticides in man.
Human monijtorirg studies conducted in
this country found concentrations of
heptachlor epoxide in the adipose tissue
in 36 percent of the 3451 hospilal patients
studied 1n 1870 (mean conceniration:
0.05 npm) ; 97 pereent of the 2762 paticntg
studied in 1971 (mean concenbration:
0.08 ppny) ; and 93 percent of the 2351
patients studied in 1972 (mean concen-
tration: 0.09 ppm), (Level of deleclion=—=
0.0) ppm). Oxychlordane residues were
detected in the adipose tissue of 97 pev-
cent of 3339 patients sampled in 1971
(mean concentraticn: 0.10 ppm), avd 97
pereent of 2707 patients sampled In 1972
(mmean concentration: 0.11 ppm), «Level
of detection=0.02 ppm). Resldues of
heptachlor epoxide in adipose tinsves
ranged as hich a5 2.68 ppm, while oxy-
chlordane reslducs were as high as 1.61
ppm. Recent studies indicate that an
additional chlordane metabolite, trans-



nonectlor, inay also be preseat lu a very
Lol percentone of huniins,

Cui.¢ ntratictis of heptzehicr epoxide
residir . are found not only in cAuits, but
in stitiborn fnfants as veell. e oroans
of 10 ‘Ulll)om infants obtaired in two
Atlsute hoopilals were 1ovni 1o contain
an aveiane o1 0.51 ppm L
fde, ‘The Dhi:nest lcvels yver
the hirart, ndienal slandd, m.d ey,
findi -y ol "¢ BUrn
deaonrired
transferrea frmn the
Inlant across the placen:a, In addiiion,
63 Lhvman suilk roaagrles collzeted in
Philiadelphia, and Center County, ’ehn-
8y avt i, hiag (o avernse coseeniration of
neptechlor ¢noyvede of 026 vwan on omilk
faly o astrdy repoited ln ' Three of
the werndes Tere in the b omoto 949
PRI TR el
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clilur
« fou
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wants
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0
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time of coneception and
bolunce of thedr lifc or
responsive then thore v anse ¢x).osure
berins after wcrning, For this 10ason
evideace (nat huraan felvsss 2ie evposed
azress the »acta fe eonst i €5!10e
cially sionilican. evon vithcut quantita-
tive evaduation Sl levels in milk
that moay bz the sole =vurv-o of food for
infants 18 of espocizl  conrcrn even

shothvt evel may w0t be ecoutinued
aiter weening, Quontificstior 2f (he risk
to mn on e basis of a come h on bx.-
twt‘on lh--!

tiver. for the
¢ spt 10 be more

cr:pcrimnmnl s.)'m'\ls is
extremeiy cificult becav e of the num-
her of Jocf{ors which mucl e ¢

In the cose of hiplacizy ¢
perimiantl onimols wete Cot
the oral route wherees mnn
evposed by Inhalation of oir oo
dosage o

mey
veil The
ich animal= ars e»posed are
often i terins of coneentratiens in the
feed (10 ppm and 0.5 pirn in experiments

reporicd ebove)d, For a ¢n
of oral dosngen, the concn n in feed
(or 11an's fond) must Le madtiplied by
the voluine of feed for icod) ronsumed
per day to give the drily intule of the
carcinogen. This must be further ad-
justed ither for weight or size of the
animai or man, Fven such an ndjust-
ment is inevnplete without some com-
pensation dior difierences in mtubulic
rates. Eoth Ionath of exposure (probubly
in terms of percentuze of normal life
spany and thic eue ot \\rch exnaose is
initiated 1must be cotsidered. Aduition-
ally, an ussumption must bz made asbout
the relative sensitivities of the experi-
meatal anfmads end oian to the carcino-
gen in quesfion In the abseance of data
concerning e carcincnenicily of hep-
tachlor cpoxide to man, we mi-t a<sume
that the relative sensitivity of man to
this cffect 1s comparalle or possibly
greater than that of the experimecntal
animals unless there is convinelug evi-
dence othorvise,

Thus even though it is fmpossible, be-
cause of all of the unquantified factors
discusted above, Lo aucign 9 ncunerical
probability to the risk that hepinchlor
expoxide may produce cancer in humans,

{ comparison

speelie

~mon or othier arganisin.; and

some penerzlized conclusions are pus-
sible, Tle presenied evidence of neasur-
able quistities entering an’s body and

furtliey heing transferred to fetuses in
[ =, Indieates that humars ave

exwsed to hepilachior epoxidn from the
omeint of conception on tiaousliout
1L.{v. This is cuilcwnt basls for grave con-
cein fur Lhe pos\..n'h..y that Lumans, Jlike
the erpergadental indee sod rals,
KO 10 =00l enpe ure by producing maitz-
nant tanore,

VIL Econnorere ILpACTS OF CANCELLATION

On the bazls of present information,
.1 inaeroccononiic effcets frown o
tion of chlordune rundl hepta-
¢ cstinated . be neghwible,
Overeli national production, cost wpd
price ¢Teets will be minor for all vses.
Hov rver, seine microeconomic cffecie ia
repional and loenl areas n-ay
oc~ur ior corn, rarticularly on land sub-
ject to bl ck culworm infostation. Soeme
micro conomle effects are possible f{or
citrus  amd  strawberry ures. Cotlain
sprcinlty creps may siso be fmpioced
bid (g will need to be wosroced in the
yeoring, For o1l remaining uses 1ucluding
hay oo forage, tobaceo, peanuts, vere-
{nlen, Yivesiock, sovhbeans, (otton, pata~
tans, prapes and other frulls and vere-
tobles, thore s no indicition of slgnifi-
cant n.reru- or micro-economic impacts
or (i l.oniions,
ViIL. BavanceE OF RISKS AND BEXNEFITS

T'or tise murposes of the fulleTivg
e o ndings with resard to the rish
of hi.tncliler must apply o r=gi-tered
chlorc: e procucts since chlordane cs
regiimred and used  always  includes
Lieptochior in subatizntial amounts,

A ai-iuraon of the rists acsocinted
with o pesticide under questina as posing
cuvironmental or hwaan heaith con-
cerns mu:t Le based upon assessiment of
two intenielaied fectors: (ac toxicologi-
seloristies of the compound, and
1bility of the compound in en-
ntal compariments which leads
1o exposnre of man or of cthier organ-
isms. Muither fuctor taken alone is suf-
ficien®t to delermnine or estimate total
risk. Ividence concernfng risk will, then,
bz summarized in two parts: I.rst, the
etieets of chlordane und heptachlor on
socond the
levels of exposure which have been Tound
to occur as a conscquence of tlie use of
these tvo products.

Concerning toxicity, heptnchlor epox-
ide Lus bheen demonstrated to be car-
cinogenle ih two spccics of laborntory
awrrals: mice and rats at levels as low as
10 p»m and 0.5 ppm respectively. In the
rat studids, several organs in addition to
the kiver, including the endocrine glands,
showcd increases in  tuvmors. Both
heptachlor and chlordane have simnifi-
cnt toxicity for vavious spucies of vild-
Ufe, vithough it is difficult to determine
what Lnpact these toxicltics have on
species populations, as oppored to inci-
vidual fi=h or wildliic or zpecific lozal
populations.

with respect to exposure, avaflable
evidence indicates that both chlordane

“iaa
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and heplachlor or their inctabolites are
present in water, dairy prodocts, end
other Joads. Man's exposute o diecse
compounds at sipnificant Jevels is demon-
strated by residues present in human
milik. and the detnbution of the con-
pounds throushout the orpins of sujl-
born fetuses. Anuldysis of avtapsy and
bLiopsy samples shows chlovdane, hepra-
chior, and, or thelr metabolites bt sig-
nificant levels in humey adinose . sue,
furiber indfcating ntake 21 broconcen-
tration bty man.

Avzailibie evidence of the costs of dis-
continuing the use of heptvohlor and
chlurdanie cai e swnmarized as follovs:
Economic curis of port contrel rr\'v\ e
but {i Js capocted (h\;l the we !
tive means of pest cur trol will atlow con-
tinued control at eosis which tadierte no
significany ad  cr=e maerveeoy, e ef-
fects. In certatn ge. granbicel aveas or
for ceitain crops, microcconomic dislo-
cations ~t the farm or coun'y level minht
occur. The extentl of this Imoact. If any,
vill need to be asces-ed further in the
hearines,

IX. ConcLusioN

Welrbing the risks presented Ly - e
continved use of hejtoshlor ond chilor-
dane oeained thelr benehiis, it wpears
tiat they pose an unreasonoble risk to
mon, Althourit these  1isks roquire
further definition, a notice of Intent to
cancel thess products should ne fesurd in
order that Lot the risks and (s Loefiis
may be more full: Coveloped tzoush the
pubLe Liecrtag rrecess, Puliic )t no
should tllow ©!l pe-tinent o ience to
be hrownt forth snd cvanued = that
a fully mfcrmed, irdenth aralvas of
rizks and beuetts mey be ir0 - ond ap-
proorlate remedices fashioncd. Twemsdies
to be considered at thie hearinzs sho::ld
include strengihening use restrictions,
=hould any be approniiate. as wei! as re-
rroval of these praducts from the market
for some or all uses,

Secause  heptachlor and. chlordane
hove & very Iarge numbor of uses, the
Agey.y resc./es the opportunits to pre-
sent cvidence on any rc.istered use af-
feeted Ly this order repardiess of whetier
or not a hearing has be-n requested ou
that use, or whether or not sush use ic
to Le oetively defcnded in the Leariars

The only exceptiois to the notice of u'-
«nt to cancel ure the use of cinordane
and ncplachlor for subh-wfece eround
inzertions for termite conirol and for the
dmponing of noniood plans. 'i'm-.—u u.cs
achieve the desived control of [asects

viithout apparent urgy asoinlile environ-
mentcl contaminution.

A draft environmeontal iinpoet state-
meut eoncerning this intent 1a cancel
certaln products contatning heptachlor
and chlerdane is being prepercd and wili
be avatlable 1n aphroximuateiv 60 davs.

An Order concernini; Introsinte prod-
ucls containing heptuchlor .nd chior-
datic is also being issued todny.

Dated: November 18, 1974.

RussrLLl E. Traiw,
Aduiinistrator.

{I'R Doc.74-27545 Filed 11-35-74;8:45 am]




APPENDIX 2

ESTIMATED DOMESTIC USE OF CHLORDANE AND HEPTACHLOR

1974

CHLORDANE HEPTACHLOR

% 1b* % 1b*
Agriculture Use 28 6,005,000 59 1,187,000
Termite Control 35 7,342,000 26 551,000
Other** 377,826,000 15 312,000
Total 100 21,173,000 100 2,000,000

* Active Ingredient

** Including use inside houses and other buildings, on home
gardens, on lawns and turf, on ornamentals and shade trees,
on forestry plantations, on agricultural premises, in
nurseries, in sewage treatment plants, in mosquito control
and in seed treatment.

Source: EPA extrapolation of industry data
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APPENDIX 3

EXAMPLES OF POSSIBLE SUBSTITUTES

FOR

CHLORDANE AND HEPTACHLOR

Ants - Carbaryl

Armyworm - Methoxychlor, Methyl Parathion,
Carbaryl, Malathion, Diazinon,
Toxaphene

Climbing Cutworms - Methyl Parathion, Toxaphene

Crickets ~ Carbaryl, Trichlorfon, Toxaphene

Cutworms - Methyl Parathion, Carbaryl, Diazinon,
Trichlorfon, Toxaphene, Dylox

Earwigs - Carbaryl

Fleabeetle - Methoxychlor, Methyl Parathion,
Carbaryl, Malathion, Diazinon,
OMPA, Toxaphene

Grasshoppers - Mevinphos, Methoxychlor, Methyl,

Japanese Beetle

June Beetles
Mole Crickets
Root Maggots

Rootworm

Rose Chafer

Slugs

Parathion, Carbaryl, Malathion,
Diazinon, Endosulfan, Toxaphene

- Methoxychlor, Carbaryl, Malathion,
OMPA, Toxaphene

- Carbaryl

- Diazinon

- Diazinon

- Methyl Parathion, Phorate, Malathion,
Diazinon, Disulfaton, Bux, Dasanit,
Furadan, Dyfonate Mocap

- Methoxychlor

- Metaldehyde
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Snails
Sowbugs

Wireworms

SMALL FRUITS

Ants
Cabbage Looper
Climbing Cutworms

Crickets

Cutworms

Darklin Beetle
Earwigs
False Chinch Bug

Field Crickets

Flea Beetles

Fuller's Rose
Beetle

Grasshoppers

Japanese Beetle

Leaf Miners

APPENDIX 3 (continued)

Metaldehyde
Carbaryl
Lindane, DD Mixture, Diazinon, EDB,

Dasanit, Dyfonate, Furadan, Mocap,
Phorate

Carbaryl, Methyl Bromide, Chlorpicrin

Mevinphos, Carbaryl, Malathion
Toxaphene

Lindane, Methoxychlor, Carbaryl,
Malathion, Toxaphene

Carbaryl, Malathion, Lindane,
Toxaphene

Carbaryl
Carbaryl, Lindane
Methyl Parathion

Methoxychlor, Carbaryl, Malathion,
Endosulfan

Methoxychlor, Carbaryl, Malathion,
Diazinon

Guthion

Lindane, Mevinphos, Naled, Endrin,
Carbaryl, Toxahpene

Methoxychlor, Carbaryl, Malathion

Diazinon
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SMALL FRUITS

Lygus Bugs

Mole Crickets

P11l Bugs

Rose Chafer
Slugs
Snails
Stink Bugs

Strawberry
Crown Borer

Strawberry
Root Weevil

Strawberry Weevil

Thrips

White Grubs

Wireworms

PREMISES (indoor)

Ants

Bees

Brown Dog Tick

APPENDIX 3 (continued)

Endosulfan, Mevinphos, Methoxychlor,
Carbaryl, Malathion

Diazinon

Lindane, Methoxychlor, Naled, Carbaryl,
Malathion, Diazinon, Endosulfan

Methoxychlor, Carbaryl
Methaldehyde, Carbaryl
Metaldehyde

Mevinphos, Carbaryl, Guthion

Toxaphene

Malathion, Methoxychlor, Endosulfan
Lindane, Perthane, Methoxychlor,

Naled, Carbaryl, Malathion, Toxaphene
Endosulfan, Naled, Methyl Parathion,
Carbaryl, Malathion, Guthion, Mevinphos,
Methoxychlor, Diazinon

Chlorpicrin, Lindane, Methyl Bromide

DD Mixture, Chlorpicrin, EDB Methyl Bromide

Lindane, Methoxychlor, Lethane
Malathion, Ronnel, DDVP, Pyrethrins,
Baygon, Diazinon

Pyrethrins

Naled, DDVP, Baygon, Carbaryl,
Malathion, Diazinon, Chlorpyrifos, DDVP
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APPENDIX 3 (continued)

PREMISES (indoor)

Cadelle - Methoxychlor, Ethylendichloride,
Pyrethrins, EDB, Methyl Bromide

Cockroaches - Diazinon, Ronnel, DDVP, Baygon, Lindane,
Fenthion, Malathion, Trichlorfon,
Pyrethrins, Chlorpyrifos

Crickets - Baygon, Ronnel Pyrethrins

Fleas - Thanite, Diazinon, Chlorpyrifos, Ronnel,
Rotenone, DDVP, Compound 4072, Pyrethrins,
Naled, Dioxithon, Carbaryl, Resemthrin,
Lindane, Lethane, Methoxychlor, Baygon,
Malathion

Files - Lindane, Malathion, Trichlorfon, Ronnel,
DDVP, Pyrethrins, Lethane 384, Methoxychlor,
Carbaryl, Diazinon, Fenthion, Resemthrin

Gnats - Pyrethrins, DDVP, Methoxychlor, Malathion,
Resemthrin
Granary Weevil - Lindane, Methoxychlor, Malathion,

Pyrethrins, Ethylene Dichlordie,
Methyl Bromide

Hornets - Pyrethrins, DDVP, Resemthrin

Mosquitoes - Lindane, Malathion, Ronnel, DDVP,
Pyrethrins, Lethane 384, Methoxychlor,
Carbaryl, Fenthion, Diazinon, Rseemthrin

Rice Weevil - Lindane, Methoxychlor, Malathion,
Pyrethrin, EDB, Ethylene Dichloride,
Methyl Bromide, Trichlorethylene

Silverfish - Ronnel, DDVP, Pyrethrins, Baygon,
Lindane, Methoxychlor, Malathion,
Diazinon

Spiders - Lethane 384, Methoxychlor, Malathion,

Ronnel, DDVP, Baygon, Pyrethrins

Ticks .- Naled, Dioxithon, Carbaryl, Baygon,
Malathion, Compound 4072, Lindane,
Methoxychlor, Pyrethrins, DDVP

Wasps - Ronnel, Pyrethrirs, DDVP, Fenthion, Resemthrin
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APPENDIX 4
QUANTITY OF CHLORDANE AND HEPTACHLOR USED, BY ALTERNATIVE

ESTIMATED AMOUNTS USED (1974 BASIS)

Chlordane Heptachlor
ALTERNATIVE USE AREAS CANCELLED USE AREAS CONTINUED %z 1b (mil) Z 1b (mil)
No Cancellation None Agri., Termites 100 21.0 100 2.0

& Other*
Cancel All Uses Agri., Termites, None 0 0 0 0
& Other#*
Cancel All But Agri., and Other* Termites 35 7.3 26 .5
Termites & Dips
Cancel Food & Agri. Termites & Other* 72 15.2 41 .9
Feed Uses
*  "Other" includes use inside homes and other buildings, on home

gardens, on lawns and turf, on ornamentals and shade trees, on
forestry plantation, on agricultural premises, in nurseries, in
sewage treatment plants, in mosquito control and in seed treatment.
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APPENDIX 5

ESTIMATED IMPACT OF ALTERNATIVE COURSES OF ACTION

NATURE OF EFFECT

ALTERNATIVES Adverse Beneficial
AND EFFECTS Short-term* Long-term** Short-term¥* Long-term**

ALTERNATIVE #1: No Cancellation

Environmental Moderate Major None None
Human Health Minor Major None None
Economic & Social, Moderate Major Moderate Moderate

ALTERNATIVE #2: Cancel All Usesk#

Environmental Minor None Major Major

Human Health Minor None Moderate Major

Economic & Social Minorl Moderate Moderate Major
Major2

ALTERNATIVE #3: Cancel All But Termite

Control & Dips

Environmental Minor Minor Major Major
Human Health Minor Minor Moderate Moderate
Economic & Social Minorl Minor Moderate Moderate
Moderate2
ALTERNATIVE #4: Cancel Food & Feed Uses
Environmental Minor Moderate Major Moderate
Human Health Minor Moderate Moderate Moderate
Economic & Social Minor Minor Moderate Moderate

* One year or less after action taken (and cancelled uses terminate).

** One to ten years after action taken (and cancelled uses terminate).

*%% Assumes unavailability of aldrin and dieldrin for termite control uses.
1. Nationally

2. Limited geographic area, user group, or industry sector.



APPENDIX 6
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NOTE: For single copies of reference documents 1 and 2 and for
information on the availability of documents 3 and 4 write:

Federal Register Section

Technical Services Division (WH-569)
Office of Pesticide Programs
Environmental Protection Agency
Room 401, East Tower

401 M Street, S. W.

Washington, D. C. 20460
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