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INTRODUCTION

On February 28, 1979, the Administrator issued emergency
orders suspending certain uses of the pesticides 2,4,5-T and
silvex. The Administrator’s decision documents totaled nearly
200 pages.and they were supported by an administrative record
approximatcely 40,000 pages long. The Administrator's orders
provided for the £iling of counterstatements of position by
2,4,5-T and silvex registrants. On March 26, 197%, the Dow
Chemical company filed its comments on the Administrator's
emergency suspension orders; several other registrants filed
considerably shortey counterstatements. .

The Administratér's orders also give respondent Environ-
mental Protection Agency an opportunity to file a rebuttal,
EPA's rebuttal submission begins with discussions of the requ-
latory history and of the burden of prqpf. The main body of
the rebuttal is dividéd into four sections. Section I reaffirms
that the suspension orders were based on a vast body of toxi-
cological, medical, and environmental evidence indicating that
the uses of 2,4,5~T and silvex pose a seiious health threat to
humans and not just on the Alsea Study. = Section I focuses
with particular attention on the lack of a reproductive_ho-effect
level for TCDD and on the primate studies which iﬁdicate health
effects comparable to those experienced by the Alsea, Oregon,

women.

*/" Report of Assessment of a Fleld Investmgatlon of Slx-YeaL

—— ey -

to Forest 2,4,5~T Spray Practices (hereinafter “Alsea II" or

“Alsea atudy“) This report was prompted by letters from eight
Oregon women complaining of miscarriages shortly after 2,4,5-T
use. The Agency's preliminary assessment of the eight women's

experience is referred to as Alsea I,
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Section II concerns the validity and significance of the
Alsea Study. Although circumstantial evidence of actual and
potential adverse human health effects has long existed, the
Alsea Study's demonstration of a statistically significant
correlation between human miscarriages and the use of 2,4,5-7
in the Alsea area provided special new information confirming
the predictions of the an%mal test data and demonstrating that
the isolated experiences of individual women occurred in larger
groups of women as well. We show in Section II that Dow's
analysis of the Alsea Studies is based on unnecessary and un-
realistic expectations regarding scientific methods and unsup~
ported claims and erroneous interpretations of the data.

Section III deals with Dow's effort to meet its burden of
proof by attempting to show that human exposure to 2,4,5-T is
negligible. It should be noted that neither Dow nor other
registrants have provided data or other information which
refute the Agency's assumption that women who live and work
in areas where 2,4,5~T is used may be exposed to the pesticide,.
Section IITI presents information developed since the February
28 decisions consisting principally of case histories showing
that use of 2,4,5-T may result in the distribution of this
chemical (and presumably TCDD) %0 sites of human habitation_
and work. The same considerations would, of course, be appli-
cable to silvex.

Section IV shows that the Administrator adeguately assessed
the benefits of the suspended 2,4,5-T and silvex uses during

the two-year period for cancellation proceedings. We show that



a ..3_.
Dow s criticisms of the Agency's analysis is highly speculative
and to a consideratfle degree is marred by misinterpretation
of the EPA analyses and by factual or analytical errors. Dow
relies heavily on a report entitléd "The Biologic and Economic
Assesément of 2,4,5~T7," which was prepared by the USDA-EPA-~
States RPAR Assessment Team. That report focused on impacts
which could result from a permanent cancellation, not a short-
term suspension. In several instances, Dow has overlooked this
important limitation on the Report's pertinence to this case.
Moreover, on March 1, 1979, Assistant Secretary of Agriculture
Cutler announced cessation of the use of 2,4,5~T for forest
management and stated that "the Department fully supported EPA's
review of possible risks and benefits associated with the use
of 2,4,5-T." The Administrator's findings of relatively minor

impacts of the suépended 2,4,5-7 and silvex uses are sound.



-4-
REGULATORY HISTORY

Dur ing the past decade scientific and public concern has
steadily mounted over the threat to human health posed by TCDD
{a form of dioxin} and by pesticides such as 2,4,5-T and silvex
which contain TCDD. In 1969 the Mrak Commission, composed of
dlstlngulshed scientists, issued a report to the Secretary of
Health, Education and Welfare recommending that use of 2,4,5-T
should be “immediately restricted to prevent risk of human
exposure." In 1970 the United States Department of Agricul-
ture {which at that time administered the Federal Insecticide,
Fungicide and Rodenticide Act (FIFRA)) suspended the registra-
tion of 2,4,5-T for agquatic and home uses, ’

As Dow points out, an advisory committee of the National
Academy of Sciences d4id find in a May 1971 report that insuffi-
c1ent evidence of hazaii from very low concentrations of TCDD
had been established. = But the committee went on to note
“existing deficiencies in information relative to possible
accumulation in the soil and possible magnification in the food
chain of the dioxin TCDD. . . ." Advisory Committee Report at
67. And the Committee was sufficiently concerned to recommend
that 2,4,5-T formulations used around the home and in recre-
ational areas bear the warning "This compound may be dangerous
to pregnant women and animals and its use must be such.as to
reduce the possibility of exposure to an absolute minimum."

*/ Report of the Secretary's Commission on Pesticides and Their
Relationship to Environmental Health, U.S. Govt. Printing Qffice

{1969} at 637-58.

**/ Report of the Advisory Committee on 2,4,5~T to the Admin-
istrator of the Environmental Protection Agency (1971) at 64.
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Advisory Committee Report at 67. Moreover, it is important to
note that studies on animals showing adverse reproductive and
carcinogenic effects from TCDD when administered at extremely
low dose levels first became available subsequent to issuance
of the Advisory Committee Report. For example, the studies
showing reproductive and carcinogenic effects at dose levels

as low as one_hillioneth of a gram (per kilogram of body weight

per day) are very recent. These studies are discuésed in some
detail later in this memorandum.

The Decisions and Emergency Orders are responsive to the
new data which has accumulated concerning the toxicity of TCDD
at low dose levels in animals and to the very recent Alsea data
which indicates a relationship between spraying of 2,4,5-T and
incidence of miscarriages. The Administrator has explained why
the actions taken are appropriate and candidly set forth the
reasons why he has taken these actiogs now. See Decision and
Emergency Order (2,4,5-T) at 48-52. z/ As will be explained
further below, the decisions that were made were fully in

accord with the Administrator's responsibilities and with all

applicable requirements of law.

*/ 1In Environmental Defense Fund v. EPA (Aldrin/Dieldrin),
510 F.2d4 1292, 1299-1300"(D.C. Cir. I975), plaintiffs charged
that EPA's two prior refusals to suspend the registrations

of aldrin and dieldrin undermined its decision to take such
action subsequently. The court firmly rejected that argument,
noting that "what changed here was not EPA s policy but the
nature of the evidence." Id. The same is true here.
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THE BURDEN OF PROOF IN SUSPENSION PROCEEDINGS
The most fundamental principle of FIFRA is that proponents
of the use of a pesticide--manufactures and user groups—--bear
the burden of proof that the benefits of the chemical outweigh
the risks which may result aé a -result of use of‘the pesticide.

Environmental Refense Fund v. EPA, 548 F24. 998, 1004 (D.C.

Cir. 1976}); Environmental Defense Fund v. EPA, §10 F24., 1292,

1297 (D.C. Cir., 1975); Dow Chemical Co. v. Ruckelshaus, 477

F2d. 1317, 1324 (8th Cir. 1973); Stearns Electric Co. v. EPA,

461 F24. 293, 303 (7th Cir. 1972). The central consequence

of this principle and its sound foundation in public policy
cannot be grasped without appreciating that chemical regulation
is a discipline characterized fundamentally by uncertainty.

The statute requires the Agency to balance risks and benefits;
however, it.is hardly ever possible to know what 'the risks and
benefits of a pesticide in fact are with the kind of precision
which responsible men normally desire to achieve on matters

so fundamental andlimportant.

This is because the facts are almost always incompleté,
the scientific theories unproven, and both the facts and the
theories in hot dispute. A few examples are illustrative: a
chemical may have been shown to produce liver effects in mice.
The chemical is one which is widely Used, and as a consequence,
a wide varity of groups of people are exposed to the chemical.
Leaving aside the questions about the benefits of the chemical
{iL.e., questions relating to the value of the chemical as a
tool to man), the regulation involves, at a minimum, issues

about the reliability of the study; whether the animal data is
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. a reliable predictor of human illness of man if exposed; what
groups of people may be exposed and in what wafs and in what
amounts? Great uncertainties will be encountered in the attempt
to answer each of these gquestions. The response of an academi~-
cian to those uncertainties is usually easy to predict--conduct
other study, to get more information. While in some situations
that answer is an acceptable one, in most situations it is not,
for the public policy reasons which are fundamentally sound

and reasonable. The reason that "wait and see” is not generally
an acceptable answer is precisely because the chemical will

continue to be used during any period of further inquiry; con-

- sequently, the possibility that uncertainties may be resolved

after further information gathering in favor of higher, rather
than lower, estimates of risk cannot responsibly be ignored.
This is not td‘;ay that the regulator must regard risks -
that are not known with certainty as infinite; the fundamental
point is that responsible regulatory policy will not permit
ignoring respectable hypothesis of risk which are consistent
with the incomplete information which exists and is relevant to
the problem. Thus, the approach which must be taken to rigk--
and the fundamental meaning cf the burden of proof concept
under FIFRA--is that the Agency must resolve uncertainties on
the risk side of the regulatory equation reasonably in favor
of the higher estimates of risk which are consistent with the
available data. Registrants and others meet their "burden of
proof" by provihg that the Agency's assessment of the existing

information is flawed, or by performing additional studies to
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ptﬁéuce more information which will eliminate or narrow uncer-
tainties, and thereby justify the Adency in acting on the
assumption that the chemical to is less risky than it earlier
estimated.

Rigk considerations alone, as we have pointed out before,
do not produce decisions under FIFRA; instead, the Agency is
required to regulate “unreasonable" risks -- which is defined
to mean those risks which are found to exceed the economic,
social and environmental benefits of use. The burden of proof
concept discussed above with respect to risks requires a similar
analytical approach to benefits gquestions. 1In the end, regula-
tory decisions turn on policy laden, legislative decisions on
whether the risks exceed the benefits.

While there can be considerable disagreement among reason-
able men as to how the component parts of a risk/benefit analysis
are put together for any given chemical, no one seriously can
dispute the fundamental soundness of the approach, or the wisdom
of a reasonable allocation of the risks of uncertainty to pro-
ponents of the use of a chemical. In summary, this approach is
essentially grounded in the judgment that society at large can
soundly require people who wish to use a poisonous materal to
persuade a regulatory agency that its value as a tool is worth
the price which society may have to pay~—-including the price
in injury and illness which can reasonably be hypothesized,

if uncertainties in the information available are resolved in

=/ Ethyl Corp. v. EPA., 541 F2d. 124 (D.C. Cir. 1976); Society
of Plastics Industry, Inc. v. OSHA 509, F2d. 1301 (24 Cir}), cert.
denied 421 U.S. 992 (1975).




-G
favor of higher, rather than lower risks. 1In the context of
this decision, this approach boils down to a simple question--
are these chemicals valuable enough as tools for man over the
two years to justify subjecting people tc risks of reproductive
failure and cancer which reasonably can be hypothesized to exist,
based upon the existing scientific data? The Agency, of course,
answers these questions in the negative,

The suspension provision is FIFRA's precauticonary tool for
safeguarding public health before serious harm results. It
permits prophylactic action, pending more definitive resolution
of the issues. “The function of a suspension decision is to make
a preliminary assessment of evidence and probabilities, not an

ultimate rescolution of difficult issues* Environmental Defense

Fund v. EPA, supra, §510 F2d. at 1298. A lesser degree of cer-

tainty is required for suspending a pesticide, than for taking

it off the market permanently.

It is not necessary to find "conclusively" that
actual harm to man will occur if the use of

the pesticide in question is continued; rather
the findings required is that continued use

in the cancellation proceedings is “likely"

to result in any “unreasonable risk" to man

or the environment......[TJjhe propriety of
suspension turns upon an analysis in which the
risks are balanced against the benefits, rather
than from an analysis of risks or benefits
alone... [Tlhe mere fact that the evidence

on either of these issues (risks or benefits)
is not complete, or that more evidence may be
expected to be developed in the cancellation
proceedings, is not a reason to deny suspension.

In re Velsicol Chemical Corporation et. al., Decision of the

Administrator on the Suspension of Heptachlor/Chlordane, 41 Fed.

Reg., 7552, 7574 (February 19, 1976).
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ENVIRONMENTAL PROTECTION AGENCY REBUTTAL POSITION

I. The Administrator's suspension order is based in large

part on animal toxicity data which corresponds to the

effects observed in the Alsea Study.

A. . Introduction

Dow contends that the Administrator's‘suspension analysié

is based almost entirely on the Alsea Study. However, the exami-
"nation of the suspension docuﬁents and Administrative Record
serves to rebut this contention. These documents unequivocably
establish that the decision to suspend was based in part on
the studies on animal toxicity and exposure detailed in the
notices and listed in the Administrative Record. Specifically,
the suspension notices open with statements that 2,4,5-T7, silvex
and TCDD cause reproductive and oncogenic effects in test animals,
2,4,5-T Order at 1, Silvex Order at 1, and continue with the
Adninistrator's finding that "the occurrenéé.of [fetotbxic,
teratogenic, and carcinogenic] effects in test animals indicates
that humans who are exposed to TCDD and/or 2,4,5-~T and silvex
may experience comparable effects." 2,4,5-T Order at’__, Silvex
Order at __. Further, in the detailed statement of findings,
the Notice devotes more than twelve pages to a review of data
showing that silvex, 2,4,5-T and/or their common dioxin contaminant,
TCDD, produce terotogenic, fetotoxic and carcinogenic effects
in test animals. 2,4,3-T Order at 22-34, Silvex Order at 27-36.
Purther, a discussion of the exposure potential of the uses of
2,4,5-T and silvex fills ten pages of the notice. 2,4,5=T Order

at 47-52, 56~61, Silvex QOrder at 47-52, 54(a)~61. By contrast,
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thé detailed discussion of the Alsea study occupies six pages.
2,4,5-T Order at 34-42, Silvex Order at 36-43. Thus, although
the Alsea study is clearly a crucial element in the decision

to suspend these pesticides, the suspension actions were not
based exclusively or even primarily on the Alsea study, as Dow
contends. Rather, these actions were based on a combination

of three interlocking elements which together indicated that the
uses of the pesticide presented an imminent hazard to humans who
might be exposed to these pesticides if use continued during the
coming months.

The Alsea study added to the long-standing scientific data
and information on the toxic effects and exposure potential of
these pesticides, new data showing a correlation between the use
of 2,4,5~T in Alsea, Oregon and an excess of spontaneous abortions
in that area compared to a control population. Because Dow has
chosen to regard the suspension actions as based mainly on the
Alsea 1II study and, notwithstanding the extensive and detailed
discussions of other issues in the suspension notices, have bhased
their challenge to these actions almost exclusively on the Alsea
study, the Agency responds with corresponding emphasis on the
Alsea study in Section II of this memorandum.

However, the observed correlation between 2,4,5-T use in
the Alsea area and the excess incidence of miscarriages in that
area was first investigated and later deemed to be important

precisely because the effects observed in the women residents



-12-

v

of‘Alsea are analagous to the effects observed in test animals.
That is, when test animals are exposed to 2,4,5-T, silvex, and/or
TCDD, the animals exhibit several different forms of reproductive
failure such as fetal death, or animals with birth defects such

as cleft palate and abnormal Kidneys. 2,4,5-T Order at 22; Silvex
Order at 27.

Moreover, these fetotoxic and teratogenic effects are
observed in test animals at very low dose levels and because
no-effect levels for these effects have not been conclusively
established,. it is not possible to predict a "safe" level for
humans. Thus, the actions suspending 2,4,5~T and silvex weré
based on animal toxicity data and information on exposure
potential, as well as on the Alsea study.

The discussion to follow reviews these data in two parts.
Subsection B summarizes the animal toxicity data, referring
particularly to the data which tend to be specifically predictive
of the adverse reproductive effects observed in the Alsea area
residents, Section 1II reviews information on the potential
for bioclogically significant exposure to humans.

B, Fetotoxic teratogenic and carcinogenic effects

have occurred in test animals as a result of
exposure to 2,4,5-7, silvex and/or TCDD.

The Agency's analysis of studies in experimental animals
had led to the firm conclusion that maternal exposure to 2,4,5-~T,
silvex and/or TCDD leéds to excess incidences of birth defects,

such as cleft palate and abnermal kidneys, stillborn animals and
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reduced survival among the offspring of these animals. Exposure
to these substancdes had also resulted in carcinogenic responses.
Because of the consistency and reproducibility of these adverse
éffects, the Agency chose only to cite representakive studies
in the suspension order documents. The results of these studies
are briefly reviewed below. Of special significance are the
primate studies, which indicate effects comparable to those seen
in the women of Alsea, Oregon.
{l) Spontaneous abortions have occurred in

non-numan primates exposed to 2,4,5-T

and/or TCDD.

Reproductive studies in rhesus monkfys indicate that
maternal exposure to 2,4,5-7 and/or TCDD results in an increased
incidence of early spontaneous abortions_and reproductive
-difficulties. Long-term exposure to' even minute quantities of
TCDD resulted in a marked increase in the first third of the
gestational period even where there was no evidence of maternal
toxicity by clinical observation or biomedical testing. Monkeys
exposed 30 ppt TCDD (2.5 ng/kg/day) before and during pregnancy
had a total fetal loss of 67% (50% by abortion and 17% as stillbirth)

and fertility rate of 75%, compared with 0% and 100% in the controls.

*/ "In its comments, Dow indicates the existence of an unspecified
monkey study using silvex. Comments at 28. The Agency is unaware
of such a study.

**/ 'Total TCDD intake at time of breeding (7 months) was 0.35

ug/kg body weight. It is worth nothing that after 20 months of
dietary treatment (total intake - 0.9 ug/kg/ body weight), the

females were exhibiting signs of systemic toxicity, indicating

that a no NQEL had been established for subchronic toxicity.
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Attempts to re-breed one of the aborters resulted in an additional
early abortion. ARI R-9 and personal communications. When
animals were treated with a higher dose, the fertility rate
dropped to 25%, with one of the two animals aborting in the
first third of gestation. Irregularitiesbin menstrual cycles,
anovulation, and reductioﬁ in the reproductive hormones, proges-
terone and estrogen, were among the toxic effécts seen at the
higher dose. The investigators concluded that the reproductive
abnormalities were most probably the result of hormone imbalance,
and were apparently the result of the TCDD treatment, rather

than general toxicity, because the hormonal alterations were
observed before the animals became obviously ill (Allen et al.,
1977;: Barsotti et al., in press).

Early abortions have also been observed in monkeys where
exposure has only been for a short period of the pregnancy. An
accumulated dosg of 1 ug/Kg (1000 ppt) of TCDD over a 3 week
period resulted in & 75% abortion rate, compared with 0% in the
controls. All abortions in the treated animals were during the
first thirq of the gestational period and the only evidence of
maternal toxicity was slight chloracne in one animal, observed
months later. The viable offspring produced at this dose had
abnormal palate develoment, and thre of the four at a lower dose
had debatable abnormal development in the same orofacial region.

ARI R-39 and personal communications.
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Dow regrets that "the agency did not take into consideration
the value of primate data prior to the issuance of an emergency
cancellation [sicl," and contends that exposure to 2,4,5-T does not
result in teratogenic or fetotoxic effects in monkeys, citing two
additional studies to support its position. Gehring Affidavit,
Appendix (b) (hereinafter "Analyses") at 5. The primate studies
using TCDD were discounted because of "significant toxic
manifestations" in the pregnant monkeys. Id. at 7.

The Agency agrees with Dow's assertion thét special emphasis
should be placed on the primate studies, because the rhesus
monkey is thf animal of choice for evaluating the potential
for human reproductive effects. Analyses, Ref. #3; Wilson, 1973.
This preference is based upon fundamental similarities between
the reproductive systems of man and the monkey. Physically, the
monkey uterus, placenta and fetél supportative structures are
comparable to those in man; implantation of the ovum and major
organogeﬁesis follow similar time courses, occuring in the first
third of the gestational period. 1In addition, the monkey's
hormonal balance of estrogen and progesterone is almost identical
to the human system, both in the menstrual cycle and in pregnancy.
The ability of the pladenta to take over from the ovaries and
continue the production of the hormones necessary to maintain
pregnancy is common to both. In man, the placenta is able to
produce the necessary progesterone and estrogen after the third

month, and alteration in maternal levels of these hormones prior
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to that time could result in an abortion. Progesterone drops
in man have been*associated with abortions and the untimely onset
of menstruation.-/_

The studies cited by Dow were designed to focus primarily
on teratogenic effects. 1In the first, pregnant monkeys were
administered 2,4,5~T, containiné 0.05 ppm TCDD, "4t dose levels
approximating human exposure." No maternal toxicity or fetal

abnormalities were observed, The authors concluded that 2,4,5-7

was not teratogenic at the levels tested. However, a close

analysis of the study indicates that there may be other evidence
of fetotoxicity in the form of increased abortions. 1In light of
the TCDD studies cited above, the apparent doubling of the
abortion rate observed in this study should be considered a
possible effect., Sufficient ekpérimental detalils reghkéing the
second "study" are not available in the Sited reference to allow
for an adequate assessment of the study.  However, evidence of
abortion, lowered birth weight and incomplete ossification were
indicated., 1In analyzing the TCDD studies, Dow chose to ignore
data included in the Record for this action (see above), which

demonstrate fetotoxic effects in monkeys at doses where no

maternal toxicity was observed prior to the abortion.

*/ A common comment seen among the response to the 2,4,5-T RPAR,
1s of women experiencing episodes of untimely vaginal bleeding
after reportedly being exposed to spray. See e.g., Responses
(30000/26] ##263, 356 and 2187.

**/ For example, information regarding dioxin contamination of
the 2,4,5-T, method of dosing and methods of analysis were not
included.
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(2} Reproductive failure is common in other
mammalian species exposed to 2,4,5-T,
silvex and/or TCDD.

Studies in rodents have clearly demonstrated that prenatal
exposure to 2,4,5-T, silvex and/or TCDD results in toxicity to
the offspring of treated animals., Adverse effects from exposure
to TCDD have been observed at doses as low as 0.3 ug/kg in mice,
0.01 ug/kg in rats and 2.5 ng/kg in monkeys. The most commonly
observed effects are increhsedlfetal mortality and higher
incidences of birth defects, such as cleft palate, intestinal
bleeding, kidney and cardiovascular anomalies and reduced skeletal
osgsification. Reduced neonatal survival has also been observed,

In all species tested, there is evidence of increased fetal

wastage, in the form of resorptions, abortions and stillbirths.

. 2,4/5-T Order at 22; Silvex Order at 27.

Dow contends that "2,4,5-T and TCDD are weakly teratogenic
and embryolethal agents which are confined to rodents (primarily
mice)...." In support of this contention, Dow claims that the

teratogenic effects have only been observed in the mouse which

is extremely susceptible to cleft palate, and that other anomalies,
such as kidney malformations, are really only retardations in
development rathr than true birth defects. The observed fetal
lethality is summarily discounted as the result of maternal
toxicity, or of a completely different mechanism ¢of action,

since rodent fetal death occurs at a different time in pregnancy

than the spontaneous abortions observed in Alsea.
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Many of Dow's arguments become moot with the realization
that for regulatory purposes the important concern is total
impact on guality of life, rather than discrete mechanisms of
action. Therefore, whether a reproductive failure is the direct
result of fetal toxicity or is secondary to maternal toxicity is
not a critical determinant for regulation, since the end-result
is the same. See Analyses at 3; Comments at 28. This is also
true of the distinction made by Dow between studies showing
in-utero death and those showing reduced neonatal survival.
Analyses at 4. The important factor is that a life is shortened.
Similar reasoning applies to the line drawn by Dow between
retardation and "true" teratogenesis. Analyses at 1. The life
of an infant born with retarded mental or physical development
is certainly disadvantaged and possibly subject to increased
risk during his “catch-up" period, even though the handicap_may
ultimate;y be overcome.

Dow's contention that teratogenicity had only been observed
as cieft palate in susceptible strains of mice is unfounded.
Cleft palate has also been seen in rats, and palate abnormalities
in monkeys. Other types of teratogenic effects which have been
observed due to 2,4,5-T, silvex and/or TCDD exposure are cardio-
vascular anomalies, intestinal disorders and kidney abnormalities.
(Some of these observations have been made in Dow sponsored
experiments.}) Use of a susceptible strain has the advantage o¢f

making the experimental system more sensitive, Any baseline
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effects due to environmental factors should be nullified
through the use of adequate controls.

Finally, Dow's argument about time of response does not
take into consideration a very basic physioclogical factor,

Dow's Comments at 128-29. The susceptible stages of

pregnancy occur at different times in different species. There~
fore, the same type of response to a given stimulus could be
expected to occur at différent times, For example, in mice and
rats, the susceptible period of organogenesis is in the hiddle
third of the gestational period, whereas in man it is early in
the first trimester. Therefore, it is reasonable to assume that
a toxin which elicits fetal death in the middle third of mouse
or rat gestation would be likely to have the same effect in the
first trimester of man or animals having comparable developmental
schemes, such as the rhesus monkey.

{3) Exposure to TCDD or 2,4,5-T and/or silvex
contaminated with TCDD poses a potential
carcinogenic risk for man.

Long-term feeding studies have shown that TCDD at very low
levels is a carcinogenic agent in mice and rats. TCDD has also
been found to be mutagenic in the Ames test without the metabolic
activation system. Conversely, there is no significant evidence
to indicate that either 2,4,5-T or silvex per se is carcinogenic
in test species. However, these apparently negative conclusions
do not negate the cancer~causing potential ¢of commercially

produced 2,4,5~-t and silvex, because of their TCDD contamination,
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Although Dow “recognizes" that carcinogenic effects from
TCDD exposure have been shown in test animals, it contends that
human exposure to the TCDD in 2,4,5-T and silvex is so low as
to pose no substagtial risk. Dow argues that since studies using
2,4,5-T or silvex-/ have given negative results, the small amount
of TCDD they contain cannot be gsufficient to pose a significant
problem to man. Dow Comments at 31.

The Agency's Carcinogen Assessment group (CAG)' concluded
that TCDD was carcinogenic at exceedingly low doses; therefore
the low amount contained in 2,4,5-T {(or silvex) is of congcern.
The lack of statistically significant tumor incidences from the
2,4,5-T (or silvex) exposure may be attributed to the extremely
low levels of TCDD in the product relative to the levels at
which it produces'observable>carcinogenic effects in rodent
bioassays using relativ;iy small numbers of animals. Howe&er,
since TCDD is a strong carcinogen, 2,4,5~T (or silvex) products
containing TCDD at any detectable levels can be considered
human carc¢inogenic hazards. CAG, 1979.

Dow argues that a "reproducible carcinogenic effect has
been observed only with a higher toxic dose in excess of 1000
ppt (TCDD)." Dow Comments at 30. The CAG has reviewed a recent

study conducted by Dow Chemical Company and has concluded that

*/ Dow mentions five long-term studies in rats or mice using
silvex. The Agency is aware of only two of these studies
designed to test the oncogenic potential of silvex. However,
from the available information, it appears that silvex per se
is not carcinogenic in test species.
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thé combined incidence of hepatocellulaﬁ carcinoma and hepato-
cellular hyperplastic nodules in rats is statistically significant
at both the 2200 and 220 ppt levels. Also, a recent communication
to CAG from the National Cancer Institute indicated thaf in their
as yet incomplete study, TCDD appears to be as carcinogenic and
potent as was observed in the Dow study.

Dow further alleges that "the negative animal data has [sic]
been confirmed by recent and extensive epidemiological studies
of humans exposed by phenoxy herbicides." The Agency is unaware
of such studies.”

Finally, Dow contends that it will show that the carcinogenic
risk to man from the TCDD in 2,4,5-T and silvex is "considerably
less than for . . . eating peanut butter.," Since the obvious
reference here is to the possibility of gxposure to the extremely
potent carcinogen, aflatoxin, it seems appropriate to note that
recent calculations indicate that TCDD is even more potent as a
carcinogen than aflatoxin. ‘

C. Any exposure to TCDD must bhe regarded as a
potential reproductive hazard.

(1) TCDD is fetotoxic at doses as low
as 0.001 ug/kg/day.

Dow has also challenged the Agency's failure to adopt the
TCDD no-~effect level of 0.03 ug/kg/day upon which the RPAR was
based as a no-effect level for teratogenic and fetotoxic effects.
This challenge ignores, with good reason in terms of Dow's

interests, new data, developed in Dow’'s own laboratories showing
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that TCDD has fetotoxic effects effects at doses as low as 0.001
ug/kg/day.

After the RPAR was issued in April of 1978, the Agency
received new data establishing that TCDD has adverse reproduc-
tive effects as doses lower than 0.03 ug/kg/day. Specifically,
in the RPAR notice the Agency reported that the Dow Chemfcal
Company had submitted a letter summarizing preliminary results
from a new study on the effects of TCDD in rats over three
geénerations. Record at R-1, p. 17131. At that time, Dow did
not provide the underlying data, but stated that fetotoxic
effects were observed at 0.01 ug/kg/day in some generations.
Because Dow described the report as preliminary, and because
little data was presented in the letter, the Agency used data
from the published literature shgwing that 0.03 ug/kg/day was
a no-effect levél, rather than using information from plaintiff's
letter.

Subsequently, Dow has published an abstract of some of the
data and has submitted a data report to the Agency. Record at
E-8. In these reports, Dow itself recognized 0.01 ug/kg/day as
an effect level. Thus, although Dow's use of the 0.03 ug/kg
no-effect level used in the RPAR is understandable, this value
would be unsound both as a matter of science and of policy.
Moreover, the Agency's review of these data indicates that
adverse reproductive effects are observed at 0.001 uwg/kg/day.

2,4,5-T Order at 26, Silvex Order at 31.



-23-

Thﬁé, the 0.03 ug/kg/day used in the RPAR is not the applicable
no-effect level.

Because the Agency explained in the emergency orders that
"egposure to 0.001 ug/kg/day . . . resulted in statistically
significant increases in the percentage of pups dead at birth
or dying before the end of three weeks of life in some genera-
tions,” 1Id., Dow's statement that the suspension decisions and
the RPAR conclusions were based on "virtually identical animal
research reports” is totally erroneous.

(2) No reproductive no-effect level has been
established for TCDD. Therefore, any
exposure must be regarded as posing
potentially significant risk.

The suspension decisions are based in part on a Dow study
showing that TCDD produces adverse reproductive effects in test
animal:at doses as low as 0.001 ug/kg/day Lhéreiqafter""now
study¥). However, Dow interprets this data as showing that no

effects were observed at 0.001 ug/kg, over three generations.

Record at R-8. Because the injunction in Dow v. Costle, Civil

Action No. 76-10087, arguably precludes EPA from disclosing

data from this study, EPA presented a summary, but not the actual
data, in the decisions and orders suspending these pesticides.
2,4,5-T QOrder at 26; Silvex Order at 30, EPA regards this study
as critically important to the Agency's determination that an

imminent hazard exists, and regrets that the injunction prevents
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the disclosure of the data that substantiate and illuminate the
hasis for the Agency's determination that there are fetotoxic
effects at 0,001 ug/kg. the lowest dose tested in any TCDD study.
Although the inconsistencies between EPA's and Dow's interpre-
tations of the data can be evaluated only if the actual data can
be disclosed, the basis for EPA's position is detailed below.

The Dow study shows that adverse reproductive effects-
occur in test animals exposed to doses of TCDD as low as 0.001
ug/kg/day. However, Dow's summaries of the data state that there
are generally no adverse effects at this dose level, and create
the impression that 0.001 is a "no-effect" level.

Generally a no-effect level is viewed as a toxicological
endpoint, marking a level of exposure in animals*which is "safe"
because there are no observable adverse effects.  Toxicologists
generally assume that the animal no-effect level can serve as
a base for estimating exposure levels which would be "safe" for
humans. The "safe" level for humans is set at some level lower
than the animal no-effect level to provide a "margin~of-safety"
that takes into account differences in senstivities between

animals and humans, and differences in sensitivities among

humans. This "margin-of-safety" does not represent an infallible

*/ The dilscussion of “no-effect levels" is irrelevant to the
estimation ¢f potential cancer risk. See discussion at ___
supra.
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indicator of potential hazard to humans. Error could be
introduced because man is more sensitive than the test species
by a greater factor than normally allowed, or by the incorrect
choice of a no-effect level., The thalidomide tragedy is
probably the best known example of error in predicting human
gafety from animal data. There, although testing indicated
that exposure to the drug produced no abnormal effects in
animals, when humans used the drug it became clear that the
medically prescribed dose assumed to be safe when considered
in terms of the animal test data was, in fact, dangerously
toxic to the human fetus.

The lowest level at which TCDD has no-~observable effects
in test animals is crucial to the Agency's determination of the
tisk potential of 2,4,5-T and silvex. TéDD is presént in these
pesticides as a low-level contaminant and thus will be present
in the environment at low levels whenever and wherever these
pesticides are used. If there truly is a no-effect level in
animals it is possible at least to begin to estimate a possible
"gsafe" level for humans and to assess the possible risk to humans
by relating this assumed "safe" level to the level of pesticide
that may be in the environment, if that level is known. Conse-~
quently, if there is no no-effect level, any use of 2,4,5-T and

silvex would result in potentially significant expsure to TCDD,
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because there is no minimum level upon which to estimate a
*/
a margin-of-safety.

It is the Agency's position that no reproductive no-effect
level has been demonstrated for TCDD. In a September 1977
preliminary report to the Agency, Dow described observations
in -the animals exposed to 0.001 ug/kg/day only in terms that
implied that there was no adverse effects at this dose level.
Record at R-1. Dow later published an abstract of this study
in which it added experimental details and new data, withou;

further elaboration. Specifically, they said:

- "“At 0.001 ug/kg/day, no deleterious effect on
fertility was seen in any generation."”

- “Among litters of rats receiving 0.001 ug/kg/day
no-effect on litter size at birth or neonatal
growth was observed in any generation.”

- "In summary, the reproductive capacity of rats
ingesting of 0.0l and 0.1 ug/kg/day, but not at
0.001 ug/kg/day, through three successive
generations."”

- "Statistically significant increases and decreases
in survival were seen at 0.001 ug/kg/day."
Record at R=-8.

*/ It is questlonable whether the traditional margin-of-safety
calculation used in establishing tolerances, which uses a factor
¢f 100, would be appropriate for TCDD. The factor of 100 under
this approach is derived by assuming that a factor of 10
adequately compensates for possible variation in susceptibility
within a species, and that a second factor of 10 adeguately
compensates for differences between species (i.e., between the
animal test species and man). There is some reason to doubt
whether a safety factor of 10 adequately compensates for the
variability in susceptibility of human beings. BEven 1{f this
were not the case, however, the wide varlability in susceptibi-
lity of different animal species to TCDD raises great doubt as
to the justification for using only a factor of 10 to adjust
for poss;ble variations in susceptibility between an animal
species and man.,
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In contrast to Dow's descriptions of no effects at 0.001
ug/kg/day, EPA's review of this study indicates that the
following adverse reproductive effects were observed at 0.001
ug/kg/day:

- statistically significant decreases in neonatal

survival in the first litter of the first

generation at 24 hours, 7 days, and 21 days.

~ a significant decrease in the gestation survival

index and the 7 and 14 day surviyval indices in

the second generation literature. Record at R-8,

Confidential.
These observations mean that there were statistically significant
increases in the number of stillborn pups and that a larger than
normal proportion of the animals that were born alive did not
survive the first two weeks of life. Although EPA acknowledges
that adverse effects do not appear in all generations ingesting

0.001 ug/kg/day, it cannot accept the premise that the effects

which do appear should be ignored.
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II. The Alsea Study indicates that there is a relationship
" between the use of 2,4,5~T for forest management in

Alsea and spontanecus abortions among alsea residents.,

The Agency's review of the relation between the use of
2,4,5-T and the occurrence of spontaneous abortions in the 3lsea
area includes three closely related hut sepérate phases., The
first phase, or Alsea I in Dow's terminology, was a case history
review of the occurrence of miscarriages among a group of eight
women who reported an unusually high proportion of miscarriages
in their group and that the miscarriages generally followed
by approximately two months the annual use of 2,4,5-T in their
area. The women questioned whether there might be a relation
between the spraying of 2,4,5-T each spring and the occurrence
of eight of their miscarriages in June. Alsea I constitutes
the Agency's investigation and conclusions relating to the
miscarriage experience of these eight woﬁen; As the history
of this action clearly shows, no regulatory action was taken on
the basis of the Alsea I data. Further, except for establishing
the initial hypothesis, the examination of these case reports
was not utilized to support the decision to suspend these
pesticides. Accordingly, the data relating to the eight women
have little bearing on the suspension action and Dow's challenges
to these data have little relevancé.

" In Alsea II, the Agency investigated the hypothesis thch
arose from Alsea I and the experimental animal data by studying

a large cohort of births and miscarriages among Alsea residents.
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Alsea II constitutes the second stage in the Agency's investigation

of the relatién between the uses of 2,4,5-T and the occurrence of
reproductive failure in the Alsea area and it is this study,
and only this study, which serves as a basis for the Agency's
action éuspendinq 2,4,5-T and silvex. 2,4,5-T Order at 2;
Silvex Order at 2. As developed more fully in subsection A
below, Alsea II shows that a comparison of the hospitalized
spontaneous abortion indices in the Alsea area in relation to
a comparable index for women living in areas where 2,4,5-T is
not used shows an increased incidence of spontaneous abortions
in the Alsea area relative to the contrel area, that an
increase in spontaneous abortions in the study area occurs
approximately two months after the area was sprayed with
2,4,5-7 and that there is a close correlation between the
amount of 2,4;5-T sprayéd and the increase in the in the;
incidence of abortions by months.

The third aspect of the study includes supplementary data
on spontaneous abortions in a neighboring urban area and
supplementary analyses of the core conclusions by other statis-
tical methods. Each of these supplemgntary methods was emploved
to test the validity of the core data or to refine, complete and
supplement the basic¢ analyses and conclusions. These supple-
mentary aspects were included solely as routine checks on the
basic analysis or, as in the case of analyses of the urban
area, because the data were generated while gathering data on

the study area, and were not used in the explanation of the
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basis for the Administrator's action. Accordingly, although

thé complex supplementary analyses support and confirm the
correlation between the use of 2,4,5-T and the occurrence of
miscarriages in Alsea, the complexity of these analyses must not
be allowed to obscure and complicate the essential simplicity of
the study as a whole.

Dow contends that the Alsea study is faulty in design,
that it does not show an increase in the spontanecus abortion
index in the study area in June, and that invalid statistical
methods invalidate the study's conclusions., Dow Comments at
16-20, 22-24.

In the discussion to follow, we will show that Dow's
challenges are based on mistaken, unsupportable, and sometimes
unreasonable assumptions which do not withstand simple scientific
and logical scrutiny. The discussion is presented in four parts.
In subsection A we summarize the Alsea II £indings, issues and
analyses upen which the decisions to suspend 2,4,5-T and silvex
were based. In subsections B, ¢, and D, we discuss Alsea I
and other corrollary data and statistical analyses which relate
to the Alsea Study but which are c¢learly secondary aspects of

the suspension decisions.,
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2. The Alsea Study is a simple and direct analysis
of the relation between the forest use of
2,4,5~T and reproductive failure in humans who
live in the area where the pesticide is used.

The Agency's preliminary analysis of the data generated
through the Alsea study indicated that the spontanéous abortion
index (hospitalized miséarriages per 1,000 hirths) for the Alsea
Study area where 2,4,5-T was used was significantly greater than
the index for the control area where there was little or no
known use of 2,4,5~T.

A dramatic increase in the spontaneous abortion index for
the study area relative to the control area occurred in June and
July following, by approximately two or three months, a period
in March and April when 2,4,5-T was used to control vegetation
in the forested study area.

Statistical analyses of these data ;ndicated that there was
a significant relationship between the amounts of 2,4,5~T used
in the study area and the subsequent increase in the spontansous
abortion index in the study area.

Thus, the Agency's systematic survey of the cccurrence of
spontaneous abortions in an area of 2,4,5~-T use indicated that
there was an unusually high number of spontaneous aborticns in
that area, compared to a representative control area and that
the incidence of spontaneous.abortions may reasonably be related
to the use of 2,4,5-T in the area. The protocol and results,
and Dow's challenges to the protocol and results are summarized

below.
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{1l) The spontaneous abortion index was based
on hospitalized spontaneous abortions,
the most certain means of obtaining a
uniform data base for the study and control
areas.

The validity of any epidemiologic investigation is dependent
upon the valiéity of information bn the event under study. For
the Alsea study, data on the occurrence of spontaneous abortions
was critical. However, the reporting of spontaneous abortions,
particularly those occuring early in pregnancy'is influenced by
many factors., 1In the f£irst instance, many women do not know
that they have had a spontaneous abortion, interpreting the
uterine bleeding simply as delayed menses. In other cases, a
woman may seek medical attention for something that both she
and her physician interpret as a menstrual problem, not neces-
sarily as a possible abortion., In still other cases, a physician
may 1dentzfy the problem as a spontaneous abortldn and treat
the patient in his office., Other patients are hospitalized.

The Alsea study is based on hospitalized spontaneocus
abortions because these data are the most readily available
indicators of the occurrence of spontaneous abortions., While
it is true that all spontaneous abortions are not hospitalized
or even noticed by a weoman, it is reasonable to assume that
the factors influencing the occurrence, awareness and hospital-
ization of spontaneous abortions are comparable between the

control and study areas. It is also reasonable to assume that

these factors are comparable throughout the year within an area.
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Dow contends that there would be more hospitalized

spontaneous abortion patients in the study area than in the

control area and that for this reason the number of hospitalized

miscarriages cannot be used as a reliable measure of the total
number of miscarriages in a population sample. Dow Comments
at 18. Dow bases this contention in part on the assumption
that practices regarding the hospitalization of spontaneous
abortion patients differ in the control and study areas.

Dow offers no data in support of this assertion that the
sample is biased, and miscalculates the data available in the
Alsea Report. For example, Dow describes the Alsea Report as
stating that "most general practitioners hospitalize over three-
fourths of the spontancous abortion cases that they treat as
compared with only 10% hospitalization of the cases treated by
obstetrical and gynecological specialists.” Dow Comments at
18-19. However, contrary to Dow's assertion that “"most" general
practitioners hospitalize over 75% of their spontaneous abortion
patients, in fact only half of the general practitioners
referenced in Table 23 of the Alsea report had admission rates
in excess of 75%.

But more importantly, measurement of the impact of
hospitalization on the spontaneous abortion index for the study
area must be based on the number of patients who are sent to
hospitals, not on the number of physicians who send their

patients to hospitals. That, is, the critical information is
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the proportion of patients who are treated by general practi-
tioners and who also are hospitalized for spontaneous abortions.
Using the data in Table 23 it can be estimated that 57.5% of the

spontaneous abortion cases which are seen first by general

]

practitioners are hospitalized, not 75% as Dow contends.
Furthermore, Dow appears to wrongly assume that none of
the study area women were treated by obstetrical specialists at
the Corvallis hospitals in the urban area. In fact, 45 of the
188 study area women were treated at the Good Samaritan Hospital
~~. 3 Corvallis hospital, Indeed, the primary reason for
including the hospital in the study was that it was expected
that study area women would be treated there. Treatment by the
specialists at the hospital would not generally inveolve hospi-
talization. The Agency does not dispute Dow's statement that
10% of the spontaneous abortion patients who see specialists
in obstetrics and gynecology are hospitalized.
To support the contention that there is bias in the reporting
of spontaneous abortions, Dow further states that there are eight
obstetrical/gynecology specialists in the urban area, one

specialist in the control area and none in the sthdy area, and,

*/ This can be estimated from the data in Table 23 by (1) multi-
plying the proportion of spontaneous abortion cases that are
hospitalized by the annual mean number of abortion cases treated
for each of the 13 GP's for which both kinds of information are
available, and then (2) summing both this product and the annual
nean number of abortion cases treated to obtain 72.3 cases
treated annually and 41.6 hospitalized for the 13 GP's. This

is an estimate of 41.6/72.3 = 57.5 percent hospitalized among
abortion cases seen by Gp's,
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that the specialist in the control area is responsible for one-
half of the obstetrical care in that area. Dow comments at 19;
Accepting for the sake of argument Dow's estimate that half of
the cases in the control area are treated by a specialist,

this result does not differ significantly from the Agency's
estimation that a roughly comparable percentage of the study
area women who had abortions were treated by an ob/gyn
specialist, The reasons for the Agency's estimate will be
developed at the Hearing. Seen in this light, Dow's

unsupported claim becomes meaningless.

The Agency is aware of no data -- and Dow provides none =--
other than that developed in the Alsea Study which estimates
the spontaneous abortion rate for the Alsea area. Absent such
data, Dow's change that the hospitalized spontaneous abortions
are an "dnrepresentative data baserJ‘_Dow Comments at 16, is
only unsupported speculation.

(2) The spontaneous abortion, birth and spray
data used for 1972-1977, were aggregated to
increase the reliability of the rates being
estimated.

The statistical analyses underlying the Alsea Study are
based in part on aggregated spontaneous abortion data and birth
data for the six-year period from 1972-1977. Such aggregation
of data cver time is a common statistical practice which is
used to increase the power of resolution when the event rate

is low. This practice is especially necessary for data such as
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these where the expected number of miscarriages per month in
many of the areas investigated could range from 1 to 4. In
this case, even a 20% increase in the rate could not be found
in monthy or perhaps even yearly data, but could be found when
the data are aggregated over a number of years.

Dow characterizes the Agency's use of the sums of all births
and all hospitélized spontaneous abortions over aggregated
periods as an "improper statistical technique" or “bunching”
which obscures annual variation. Dow Comments at 22.

Dow's objections suggest familiarity with this basic
approach to vital statistics. The data on abortions, births and
spraying over a period of years were summed in order to produce
the large numbers and more stable results that are essential
for the analyst to detect trends in the data and increase the
power of statistical tests so that effects that are only moderate
can nevertheless be detected. Dow may prefer year-by-year
analysis because reducing the sample size can make it virtually
impossible to discover a real effect unless that effect is
truly Qverwhelming.

Moreover, combining data across years to produce total
rates by month, as here, rather than summing across months to
produce yearly rates as Dow proposes, Id., is appropriate because
the variation in spray pattern between different months is much
greater than the variation between different years. Because

spraving is a seasonal event, there are seven months with no
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spraying in any year but there are no years in which spraying
did not occur. If Dow's proposal were adopted, the apparent
yearly average for the months in which spraying occurred would
be reduced by the "zeros" for the months in which there was no
spraying. Thus, yearly averages would give lower than actual
monthly spray data for the months in which spraying occurred.
(3) & statistically significant increase in the

overall hospitalized spontaneous abortion

index for the study area relative to the

control area indicates that such abortions

occur more often among women who live in

the area whera 2,4,5-T is sprayed.

The Alsea study was planned to develop data which would
allow the Agency to determine whether the miscarriages were
related to the use of 2,4,5~T in the area. To test this
hypothesis, the Agency gathered data on hospitalized spontaneous
abortions occurring in the 1,600 square mile Alsea basin and .
compared these data to comparable data from a control area where
2,4,5-T was not used. This comparison showed that thé overall
hospitalized spontaneous abortion iﬁdex for the study area was
greater than that for the control area and that the difference
was statistically significant. 2,4,5-T Order at 35; Silvex
Crder at 39.

When the data were analyzed to determine whether the
increase in study area spontaneous abortions was insignificant
because it was within the normal range of random fluctuation
or whether there was a real increase in the incidence of mis-

carriages among the women residents of the study area in relation

to the control area, the difference between the study area and
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control area was found to be statistically significant when
an;lyzed by several different tests. Report at 46-71.

Dow's claim that “there is no statistically significant
difference between the overall hositalized spontanecus abortions
index" for the'study and.control areas, Dow Comments at 20,
totally disregards the evidence in the record.

First, when the mean values for the study and control area
are compared by Duncan's Multiple Range Test, the means are
significantly different from one another using a two—-tailed
test (p 0.05). Report at 46. Because the original hypothesis
was that exposure to 2,4,5-T7 increases the isk of miscarriage
and because there is no reason to suspectothat the pesticide
can prevent miscarriages, EPA judges a one-tailed test to be
appropriate., Using this test, the result reaches twice the
.level of statistical:gignificgnce’(p .025).

Further, the number of abortions oc¢curring in June in the
study area is significantly greater than the number that would
be expected either on the assumption that the number of
abortions were uniform across all months or that the abortion

~

index was uniform for all months. Report at 52.

%/ 7This conclusion is based on the following calculations:
number of abortions = 24
number expected on uniform number assumption

= 188 = 15.7
2
2
X = 4,39 p = 0.02 (one=tailed)

(CONTINUED)
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This result confirms the hypothesis by showing a statis-
tically significant increase in the study area spontaneous
abortions relative to those occurring in the c¢ontrol area. To
test the hypothesis, it was not necessary to show a significant
increase in June in the study are compared to the control area
since both an overall excess in the study area compared to
the control area and an increase in Juné in the study area above
the overall rate in the study érea have been shown., However,
in the interest of more fully inspecting the available data,
the investigators analyzed the data further and showed that
women in the control and urban areas do not experience an
increased incidence of miscarriages in June. See tables and
figures in Report at pp. 42, 44, 45.

Moreover, another test contained in the Report confirms
this result. This is the test showing a correlation between the
monthly pattern of spraying 2,4,5-T7 in months and the abortion
index in the study area two and three months following the
spraying. This analysis shows a significant correlation (p .01}
between the use of 2,4,5-T and the abortion indices two months

and three months after the spraying. Report at pp. 63, &7.

</ (Footnote continued from previous page)
number expected on uniform index assumption

= 80.8 X 184 = 14.9
1,000

2
x = 5.56 p = .01l (one-tailed)

These would also be significant at .05 on the basis of a
two-tailed test.
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(4) The statement in the Alsea repoft that
“correlation does not mean causation,”
re-states a hasic principle of statistical
analysis and in no way negates the
biological significance of the observed
relation between the use of 2,4,5,-T and
miscarriages in the Alsea area,

Philosophers, legél scholars, and scientists have long
debated the concept of causality, but few expect conclusively
to establish cause and effect relationships., For this reason,'
‘thoughtful epidemiologists avoid the term “causal” and seek
evidence of agsociation between increases in risk which are
temporally and geographically assoclated with potential exposure
to suspected etiologic agents. In particular, descriptive
studies such as the Alsea study can and do provide suggestive
evidence of increases in risk, but they are not designed to
"prove” a "cause and effect" relationship.

Dow repeatedly states that the Alsea Report “expressly
concedes that this analysis is a correlational analysis, and
correlation does not necessarily mean causation.” Dow Comments
at 15. Dow's characterization of this statement as a ¢oncession
implies that the Agency itself faults the study on this basis.
Again, however, this is simply an honest, scientific appraisal
of the meaning of the data, and it is fully consistent with
the Agency's conclusion that the data suggests a relétionship
between the use of 2,4,5-T and miscarriages in the Alsea area.

Moreover, c¢orrelation between miscgrriages and 2,4,5-T7 is

not an isclated observation, a product of statical “manipu-

lation.® Dow Critique at 1. Rather, the observed relationship
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Eetween the use of 2,4,5-T and sgpontaneous abortion is alarmingly
consistent with a vast scientific literature which unequivo-
cably denmonstrates that when pregnant test animals are expesed
to 2,4,5-T7, silvex and/or TCDD, dead and damaged offspring are
produced. h2,4,5~T Order at 22, Silvex Order at 27. In view
of this extremely strong experimenﬁai data, the observead
correlation as biological as well as statistical significance.

Other more complex analyses reinforcing the fundamental
conclusions developed using these methods are discussed in
Subsection C,

{5) There was a statistically significant
correlation between the amount of 2,4,5~T
used in the Alsea area in March, April
and May and the increased incidence of
abortions in the study area in June,

To test the level of interaction between the spray data
and the aborticn data, a-cross-correlation was ¢omputed between
the abortion index for the study arsa and the monthly pattern
of spraying 2,4,5-T in pounds per month., This analysis showed
a statistically significant (p .,01) correlation between
abortion indices for the study area and the spray pattern after
lags of two (r = .70} and three {r = .76) months. Report at 63.

Dow acknowledges that the seasocnal variations in the
abortion index for each of the three areas are possibly common

bioclogical phenomena, but cautions that factors other than

herbicide spraying account for tne variations. Dow Comments

at 21.
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Because of a concern for factors other than herbicide
spraying, the authors of the Alsea Report viewed the cyclic
variation as "noise" in the data to be removed, much as seasonal
adjustments are made to economic indicaters, before comparisons
are made. For this reason, an analysis of the cyclic variation
was performed, and showed that cyclic trends accounted for
nearly all of the variation in the control area but did not
remove the seasonal June peak in the study area. Further, the
time-course of variation was different in the study area than
the control area. Thus, after accounting for cycle variation,
the seasonal variation in miscarriages is seen to be quite
separate from the remaining variation after removing its effects
from the study area data. This residual variation was found to
be agsociated in time with the level of 2,4,5-T7 sprayed.

{6) Dow's argument that there is a June peak
of miscarriages in Midland, Michigan actually
supports the conclusios of the Alsea Report,
and its attemptg to discredit the Alsea
conclusions by peinting t9 a June peak in
Miami fails because the Miami data is based on
induced abortions, not spontanecus abortions.

The Alsea study demonstrates that there was a statistically
significant increase in the incidence of miscarriage among Alsea
area women 1n June and that this increase was correlated with

the use of 2,4,5-T in the area for forest management, approxi=-

mately two months earlier.
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Dow contends that the June peak observed in Alsea is
comparable to June peaks oobserved in other urban areas, parti-
cularly Midland, Michigan, and Miami, Florida. Gehring Affidavit
at 6, 1 15. Dr. Genhring argues that the finding of June peaks in
Miami and Midland "undermines, i1f not refutes altogether,” the
dgency's assessment of the Alsea data. Gehring affidavit at 6.

Dow's proposal that the Miami and Midland data refute the
Alsea data misuses the available information in one case and
fajils to consider relevant information in the other, First, and'
quite simply, the Miami data in the Alsea Report, Report at
Appendix B, upon which Dow based its conclusion related to
therapeutic abortions, not spontaneous abortions. Clearly on
increase in elective abortions cannot refute an.assessment based
on spontanscus abortions.

The argument based on the Midland data is similarly
unscientific. Dow presents no data or analyses such as those
presented in the Alsea Report, Rather, Dow attempts to make
ifs voint using only a graph which appears to show a.June peak
in Midland thnat is higher than in Alsea. Critique attached to
Gehring Affidavit, (hereinafter “Dow Critigue" or "Critique")

In 1978, Dow submitted three studies on TCDD's to EPA
under Section 8(e} of the Toxic Substances Contrel act. An EPA
status report, concluded that TCDD's “appear te be widespread

contaminants of the Tittabawassees and Saginaw Rivers {and



possibly Saginaw Bay) downstream from Midland.” Rover, 1979.
Caged rainbow trout accumulated TCDD after 7 days when held in
Dow's tertiary waste treatment effluent and after 30 days in
flowing waters about six miles downstream of Dow's plant,
indicating downstream movemnent ¢f TCDD from the plant., The
status report went on to charactarize Dow's plant discharge

as “the major (if not the only) source" of TCDD contamination
in the area and concluded that “the levels of TCDDs identified
in Midland so0il and dust samples indicate that this area
represents a definite TCDD “hot spot.”

Data prepared by the Michigan Department of Health showed
that the Midland County rate for all malformation was more than
twice the rate for the entire state for the period 1970-1974
and in each individual year after 1970. Infante, 1979, In two
years, 1972 ahd 1973, this couhity's rate was the'highest in the
state., Michigan contains at least two other counties where the
presence of a university mdeical center, located in ann Arbor
and Detroit, would suggest the identification and rscording of
anomalies at birth to be at least as thorough and accurate as
in Midland County.

The Michigan Department of Health also provided data on
specific types of malformations and calculated the number of

cases of malformation which would be expected for Midland County
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'if the rate there were comparable to statewide rates.

2/

Infante, 1979. However, when the actual number of malforma-
tion cases was compared to the number expected assuming that
Midland was like the rest of the state, a clear excess of
urogenital abnormalities, cleft lip and palate, and heart
defects was found for babies born in Midland County,

Bailor, 19867,

Whether there is a relaticonship between the high rates of
congenital malformations in Midland County and Dow's monitoring
data showing the area to be a TCDD “hot spet* has not been
determined. However, cleft lip and palate and urogenital
abnormalities are in clear excess in Midland County, as they
are among the defects frequently observed in litters of test
animals exposed to 2,4,5~T, silvex and/or TCDD during pregnancy,
2,4,5~T Ordexr at 22; Silvex Order at 27.

(7f The-reéﬁits support the hypothesis that
the occurrence of spontanecus abortions
in Alsea is related to the use of 2,4,5-T.
The study was planned and conducted to test the suggestion

of a relation bhetween miscarriages and the use of 2,4,5=T in the

*/ These data were presented within th context ©of a discussion
of possible reproductive hazards of vinyl chloride exposure.
The discussants were careful to avoid attributing an etiologice
connection in the absence of exposure data and in light of the
Xnowledge that a number ©f substances are manufactursd or
processed at Dow's Midland plant, In 1977, a study published

by Dow scientists found little evidence of a teratogenic or
fetotoxic effect of vinyl chloride in either of three species:
mouse, rat or rabbit. John, 1876.



‘Alsea area, and the study c¢confirmed that miscarriages were
likely to occur there more often than in the control area
where 2,4,5-T7 was not used,.

Dow's denunciation of the confirmed nypothesis as a
"preconceived conclusion," Gehring affidavit at 4, disregards
a fundamental principal of the scientific method. To test a
hypothesis and to avoid charges of fishing the investigator
must know what question he ‘is asking and plan the test
accordingly. 1In the case oﬁ the Alsea II study, the =2ight
women had reported that they had experienced what seemed to
them to be an unusual number of miscarriages. This obser-
vation was then applied to develop the hypothesis that.there
should be different incidences between the Alsea area and
areas wnere 2,4,5-T was not used, and there should be an
increased incidence of miscarriages approximately two months
atter the annual spring sprayving season in the Alsea basin.
As developed above tnese elements of the hypothesis were

tested and confirmed in Alséa IT.
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B. Vvalid conclusions conceyning human exposure
to suspected chemical agents do not depend
on the availability of chemical residue data
and are not limited by the lack of such data.
Detection and measurement of chemical residues of a
suspected etiologic agent-in human tissues and fluids are
not prerequisites for finding that humans are expocsed to
the suspected agent, Indeed, most, 1f not all, of the
twenty or so chemicals which are now widely recognized as
human carcinogens were confirmed as such through epidemio-
logic studies which did not include, much less require,
physiologic residue analyses. In studies providing conclu-
sive evidence of the carcinogenicity of substances such
as asbestos, vinyl chleoride, chromium and bis{chloromethy)
ether, the only metheod of confirming human exposure was
the simple fact that the exposed group worked at a given
occupation and the controi group d4id not. Perhaps the most
striking example of an etiologic agent which would not be
identified as such if measurement of chemical residues in
human tissues were viewed as a sine qua non of exposure is
sunlight, an established carcinogenic agent which could not
pe detected in human tilssues by customary chemical analyses.
Rather, a key test of epidemiologically establisnhed
associations is their biolegic pluasibility. Part of this
plausibility depends on whether the study group was actually

exposed to the substance. Depending on the leavel or cer-

tainty needed, evidence of exposure can be as strong as a lung
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cancer patient's admission that he smoked forty cilgarettes

a day for twenty years or as speculative as informaticon that
a mesothelioma patient lived in the same household as an
asbestos worker. In cases where, as here, absolute certainty
is not required (See Section =--, infra.}, the suspect chemi-
cal is highly toxic and there is a definite opportunity for
exposure, the fact that there is a potential for exposure

can reasonably be regarded as adequate evidence of the actual
occurrence of exposure to the chemical.,

bDow contends that the “study is deficient because there
are nc data establishing any pesticide exposure levels for
the women who experienced miscarriages.” Dow Comments at 24,
Dow further claims that "measurements made elsewhere in
hum;ns and animals exposed to 2,4,%~T and TCDD indicate that
xthe maximum amount of 2,4,5-7T and TQDb which could possibly
have been absorbed into.the pody, 1f any, by the residents
of 3lsea, Oregon would be far too low to cause any adverse
health effects.” Gehring Affidavit at 7.

Because Dow has supplied no data of any Xind or any
other information on the measurements to which they refer,
the Agency cannot fully evaluate this statement. However,
in view of Dow's criticism of the Agency for failure to
provide residue data in support of its finding of probable
eyxposure of the Alsea area residénts, it is surprising that

Dow itself neither provides the measurements to which they
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refer nor any other data showing that human tissue residues
are biologically insignificant. Furthermore, even if such
data were available, because there is nc known no-effect
level in humans or animals for fetotoxic or carcinogenic,
effect there is no basis for Dow's statement,.

This inconsistency in Dow's approach te this question
illuminates the problem facing both Dow and the Agency.
The pesticidal uses of 2,4,5-T and silvex necessariiy resulg
in the distribution of these pesticides to the environment
and thereby create a potential for human exposuvre. HBowever,
because the available analytical metheds can at best detect
TCDD only down to 1-10 ppt, if TCDD is present at 1-10 ppt or
lower, it would not be detected. As a result, Dow and the
Agency can determine that there is no more than ~-ppt in
a particular sample, but neither party can make supportable
statements as to the actual residues of TCDRD in any environ-
mental or human sanple. The Adency's approach, consistent
with its obligation to protect the public health, is to view
the data on toxicity in animals, and the opportunity for
human exposure as indicaking that the Alsea residents (and
other persons living and working in areas where 2,4,5-T
and silvex are used) may be exposed to injurious amounts

¢f the c¢chemical.
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C. In connection with the suspension orders,

Alssa I was utilized only to develop the
hypothesis, later confirmed through Alsea II,
that there was a relation between the use

ot 2,4,5~T and the occurrence cf an excess
incidence of miscarriages 1in Alsea.

In issuinhg the suspension order, the Agency ekplained
that eight women residents of Alsea, Oregon had reported
that as a group they had experienced an unusvally large
number of miscarriages and they thought that their miscarri-
ages mights be related to the use of 2,4,5-T because the
miscarriages generally followed the annual spring spraying
of 2,4,5~T in the forests near their homes. 2,4,5~T Order
at 34; Silvex Ovder at 37-8. EPA c¢onducted a study of
these women to determine if there was any validity to
thelr suggestion of a relation between their miscarriages
and 2,4,5-T use,

A glear distinction must be fecognized and maintained
Letween the studies now identified as "Alsea I" and Alsea
IT.” Alsea I comprised an intensive, health questionnaire
study of nine rural women vesiding within a l2-mile radius
of Alsea, Ovegon, who had experienced a total of thirteen
miscarriages between 1973 and 1978 which they associated
In time and proximity with forest spraying of 2,4,5-T. The
questionnaire asked for detailed information on the women's
pregnancy and medical histories and on pregnancy outcomes
of their sisters., It also included guestions on diet,
environmental aspects, occupations, housenold pesticide

usage, and educaticonal cackground.
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The purpose of Alsea I was to rspond rapidly to a
concerned citizenry to determine hether or not the miscarri-
ages could be explained by causes other than potential
exposure to forest herbicides and to examine the degree of
agsociation between conception-to-miscarriage of periods and
locations, dates angd rates of forest herbicide applications,

The Alsea I c¢ohort of nine women was recognized as being
too small and potentially biased to establish moxe than the

possipility of correlation between forest spraying and mis-

carriages.

Because it was anticipated that medical cause of these
miscarriages could not be positively identified, and werse
not, and because of the apparent seasonal relationship between
spray and conception—to~miscarriages of 20 weeks duration
or less, the Agency decided to investigate miscarriage rates -
in an expanded forest area centered about the Alsea area
and in a comparable éontrol area in Oregon, Plans for the
expanded investigation were developed pricr to the completion
of Alsea I, the actual decision to conduct the study being
dependent on the outcome of alssa I.

The study of miscarriage rates in tﬁe expanded study
area and the comparable control area, reported February 20,
1979, has become ldentified as Alsea II. It is a retrospgctive
study of records of hospitalized miscarriages in the study
and control areas relative to the number of births in those

areas, and compares seasonal miscarriage patterns with 2,4,3-T



spray pvatterns. It is not a continuation of Alsea I and
is virtually independent of that study witn the axceptions
that the miscarriages of the nine women maybe included in
total miscarriages for the entire Alsea area and the spray
data assenbled for Alsea I were utilized in the Alsea II
cross—correlationanalyses.

EPA neither took any regulation action nor prepared to
take regulatory action based solely on the data from the nine
women. Rather, EPA interpreted that data as indicating that
there was a possibility that other Alsea area women might
also have an unusual incidence of miscarriage and that the
data suggested serious enough consequences that further
investigation was necessary to detarmine whether action
to protect the public health was necessary. This decision
was consisgtent with the views of the reviewers who, consistent
with customary epidemiologic caution, indicated that the
data did not indicate a cause and effect relationship but
was inconclusive and that further analysis was necessary.

(l) The reviewers inabllity to £ind a "causual®
relationship between 2,4,5-T and miscarriages
in Alsea I is not surprising and has no
oearing on the results reported for Alsesa IT.

We have previously explained that epidemiologists generally
avold the term “causation” because the of the inexact nature
of cause and effsct relationships, Alsea I was a retrosgpective
study ©of the miscarriage experience of a self-gselected group oi

eight women, all personally concerned about those experiances.



53

.
Sgientists would not reasonably expect the study to provide
evidence of causation.

Despite the obvious limits on finding a cause and effect
relationship from this data, Dow repeatedly emphasizes that
the specialists who reviewed Alsea I.reported that they found
“no evidence of a causal relationship.” Dow Critique at 2.

Cautious interpretation of the Alsea I data, based only
on guestionnaries and medical records of only nine women,
was fully consistent with thgouthtful epidemiolcgists' care-
ful aveoidance of drawing etiological inferences on the basis
of case histories alone. Rather, they ssek to identify
populations and to estimate the relative incidence of death
and disability. ‘Thus, the Alsea I reviewers reasonably and
responsibly explained that they could £ind none on the basis
of .the information supplied by eighﬁ women in reponse to a
quastionnaire,

For this reason, it is difficult to understand plaintiffs’
contention that the Bgency should have followed the advice
of the reviewer who, on the basis of nine case reports, con-
cluded that further study would "pbe a waste time and fund.”
TO the contrary, the Agency would have been derelict in its
statutory ¢bligation to deéermine whather the use of pesti-
cides may cause unresasonable adverse effects had the aAgency
not pursue this indication in Alsea I that Lihere was a
relation betwsen the use of the pesticide and the increased

incidence of miscarriages in areas where the pesticide was used,
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D. The data on the spontaneous abortien index for
‘ a neighboring urban area and the spectral analysis
data which were included in the Alsea Report were
supplementary in character and were not part of
the data used to derive pertinent f£indings
concerning use of 2,4,5-7
In Subsection & we isolated and summarized the
fundamental objectives, results, and conclusions of the Alsea
Study. During the course of the Alsea Study, as in most
scientific investigations, the investigators considered infor-
mation, methods and analyses that were peripheral to those
considerations which formed the center of the study. These
corollary features included analysis of spontanecus aportion
data from Corvallis, an urban area near alsea, and use of a
statistical technique designed to determine whether the
seasonal characteristics of the spontaneous abortion index in
the Stddy area céuld‘be attributed solely to the agparent
cyclic variations in each of the areas.
In challenging the suspension decisions, Dow has freguently
cited alleged defects in these corollary data and analyses
as indicators of ervor or invalidity in the Alsea Study. Dow's
empnasis on these features obscures the central nature and
strength of the Study and even creates false issues., In this
section of the memorandum, we again explain the nature and

ralavance of each of these corollary features and respond to

Dow's changes.,
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(1) The data and analyses relating to the

occurrence ¢f spontaneous abortions in

the urpan area have no bearing on the

differences in the spontaneous apbortion

indices in the control and study areas,
~Many of the women residents of the study area use hospitals
in Corvallis, an urban area adjacent to the study area. For
this reason, Corvallis hospital records were examined to obtain
spontaneous ébortion data for study area residents who had been
treated in the urban area hospitals at the time of their
miscarriages.,

These records also provided spontaneous abortion dat&
rz2lating to urban area residents and these data were analyzed
along with data from the study and control area. The data on
miscarriages among urban area women were of lnterest because
2,4,5-7 is not used in the urban area, but they had limited
utility because many spontaneous abortions were treated ét
clinics which had no counterparts in the study and control
areas, Because the clinics were not fully investigated, the
nospitalized spontanecus abortion index for the urban area
undetr reports the spontaneous abortions for which medical
treatment 1s given, Significantly, if study arsa women use
tine urpan area clinics as well as urban area hospitals, the
spontaneous abortion index for the study area probably under-
estimates the aportion rate for the study area because urban

clinic abortion data wera not included in the data £or the

study area. Because thers are no such clinics in the control
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arga, the spontaneous aportion index there would not be under-
estimated for that reason.

Dow mistakenly treats the data and analyses relating to
the spontaneous abortion index in -the urpan érea as information
wnich negates the observations of an increased incidence of
spontanecus abortions in the study area. See e.,g. Dow
Comments at 19,

The urban area data in no way influence the Agency's
conclusion that there is an increased abortion rate in the
study area in the time period following the spray or our
conclusion that the abortion rate in the study area exceeds
that In the control area. 2,4,5~T Ovder at 35; Silvex Order
at 39.

The urban data are unrelated to the simple and specific
hypothesis which the Alsea II Study was designed to test. The
urban area data were carried along in the analysis because the
records of the urpan area hospital had to be used to provide
data on the study area abortions and because, in the event
that tpere was & June increase, the urban area data might bs
useful in providing a measurs of monthly and seasonal trends
in abortion frequencies 1ln a nearby area. Report at.l9,

More specifically, Dow charges that the Alsea Report
"capriciously combines the obviously lower values from the
urban area with those from the control area for many of the

supsequent analyses.” Dow Critique at p. 9.
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*  In fact, even a cursory revisw of the study shows Lthat
no such combination of urban and control area data was made
in testing the major hoothesis and reaching the conclusion
that tnere was an increased incidence of spontaneous abortions
in the study area relative to the control areéa Rather,
consistent with a more thorough testing of the initial results
spowing a significant June trend, such combinaticons were made
to determine if the observed June peak might be accounted for
by seasonal trends. Moreover, whenever the urban and control
data were combined for these analyses, the same analysis was
conducted for the control arvea data alone. Report at .
Therefore, contrary to Dow's contentions, combinations
of urpvan and control area data did not bias the results.

(2} The complex spectral analysis in the 3alsea
. Study was pertformed sdlely to dgtermine
' whether or not the June pealk in incidence of
spontan&aous abortions in the Study area could
reasonably hLe attributed to innate periodic
variations in the data.
Dow has alleged that the spectral analysis used in the
dlsea Study was "a manipulation of the data to devise
a desired result.” Critigue at 13-14, 3Such a statement
reflects a fundamental misunderstanding of the reasons th
the spectral analysis was performed. The objective of this
complex collateral analysis was not to demonstrats the
existence of a June peaXk in the incldence of spontaneous

aportions in the study area, which nad alrsady been indspen-

dently established, but rather to detsrmine whether or not
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the observed‘June peak might simply reflect a cyclical tendeancy
in such data which had never before been reported in tha
scientific literaturs Or sSpontaneous abortions.

The spectral analysis was designed to test the hypothesis
that tne June peak in the abortion index for the Study arsa
merely reflected a cyclic variation of unknown origin which
night be common to all the areas studied but which, for
equally unknown reasons, might differ between areas in its
corrgspondence to months of the year. To test this highly
speculative possibility, an attempt was made to fit the
spontaneous abortion data for the Study area with that £or the
Control aArea, in order tc determine whether or not a significant
similarity between the observed patterns could be established by
shifting the phase relationship. Even after apparent cyclic
variations in the two areas had been synchronized, the June
peak in the Study arza remained and could not be reconciled
with Control Area data,

The spectral analysis was a supplementary evaluation
of the pasic dlsea data and in no way altered or manipulated
the data base upon which the authors of the Study and the
Agency ultimately vrelied., Rather, the spectral analysis
demonstrates that the authors bf the Alsea Study were sensitive
to and considered even highly speculations alternative explan-

ations of the origin of the June peak in the Study area.
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{3) The alternative statistical treatments proposzed
' by Dow do not contradict tne basic findings of
the Alsea Study.

The petitionar has enployed certain alternative statistical
approaches wnich were not utilized by the authors of the Alsea
Study, in an attempt to demonstrate that tne data base does not
support the findings of the Alssa Study. Dow alleges that the
demonstrated correlations between montnly sprayving and the
monthly abortion index in the Study area are “correlation”
petween monthly spraving in the Study area and the monthly
hospitalized abortion index in the Control Area. Dow Comments
at 23. In addition, Dow suggests that a "simple statistical
Chi square test"” may be used to demonstrate that there was no
statistically significant increase in the hospitalized spontaneocus
abortion index for.the Study Arqa, as compared to the Contyrol
Avrea. Dow Critigue af 3, 12,

Botn of Dow's criticisms are without merit. The allegation
of a "correlation" between spraying in the Study Area and
aportions in the Control Area comparable to the correlation
petween spraving in the soring and June abortions found in
the Study area is-irrelevant. Moreover, evan though use
Of & Chi-square test in the manner suggested by Dow is of
questionable thecretical validity, the results ©f such
calculations nevertneless corroborats the basic conclusions

of the Alsea Study,
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. {a) The alleged "correslation” between monthly
spraying of 2,4,5-T in the Study Area and
the nospitalized spontansous abortion index
in the Control Area is irrelevant.

The peticioner's allegation that there is a significant
correlation between the amount 5f 2,4,5-T sprayed oﬁ the Study
Area and the spontanecus abortion index for the Contreol Arsa
1s of highly guestionabel rzalevance. If Dow is contending
that it is possible to find a coincidentally "significant"
correlation somewhere 1f you do enough independent tests
using unrelated variables, respondent agrses. However, it is
entirely illegitimate to suggest as Dow does that the results

Of such an abstract experiment can be meaningfully compafed to
a calculation expressly designed to test tne validity of a
specific hypothesis,

) We do-not believe that Déw_intended to test the hypoéhesis

that aportions in the Control Area are related to spraying

in the Study Area. E£ven if a significant ‘correlation” could be
found between these essentially unrelated variaples, this finding
would have absolutely no relevance to the rsliability of a
separate test of a single well-defined aypothesis. o

doubt the laws of chance would enable Dow to identify by
experimentation many “significant™ corrslations between 2,4,3-7
spraying and totally unrelated variables, but such data would

nave no vrobative value nare. Regardless of which figur

i

5

Dow's allegation is oased on, it should be apparent tnat Dow's
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selection of a single exampls from a serizs of equally
implausiple alternative hypotheses i1s a meaningless exercise
designed to obfuscats the resal issues,

() Even though the suggested use of a Chi-~
sguare test to detsrmine whether Qr not
the incidence of hospitalized spontansous
abortions in the Study Aresa was Jreater
than the incidence of such abortions in
the Control area is of questionable
theoretical validity, sucgh a test never-
theless confirms the basic findings of
the Alsesa Study,

The petitioner alleges that use of a “"simple statistical
Chi-squars test" demonstrates that there is no significant
difference between the incidence of spontaneous abortions in
the Study Area and the incidence of spontaneous abortions in
the Control Arsza. Since Chi-sguare represents a type of
distripution and may be used in many different ways, Dow's
naked assertion does not provide a definitivae basic for identi-
fication of the exact test Dow usad. However, the most reasonapgls
assumption is that Dow used the Chi-square test for binomial
progoxrtions.,

Use of this Chi-sguare test involves an implicit
assunption that the error variance of the distripution
Of hospitalized spontaneous abortion indices is binomial
variance, This assumption is of guestionable validity

</

because the indices are not actually binomial proportions.

</ Seg Chiang, E. L., Standard Zrroyr of the Age-Adijustsd
Death Rate, Vital Statiscics 3Special Reports, Vol. 47, No. 9,
ftor a discussion ©f this »roplem.
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In contrast, the authors of the 3lsea Study estimated the
errov variance directly by using three-way intevaction
terms £rom the avallaple empirical data.

Even 1f we assume that application of a Chi-sguare test
to this type of data is appropriate, the results are consistent
Wwith the conclusions of the Alsea Study. The Chi-square test
indicactes that the hospitalized spontaneous abortion index in
" the Study Area is significantly (p .05) greater than the

a5

hospitalized spontanecus abortion index in the Control Area. =
Perhaps Dow concluded that the difference is not significant

by use of a two-tailed test, However, since the alternative

hypothegis to be tested here is whether or not the spraving was

d‘x/

associatad with an increase in spontaneous abortions,
the one~talled test is clearly the more appfopraite one.
1f the validity of the Chi-square method suggested by Bo;
is accepted, it can also be used to demonstrate that the
difference batween the June abortion index for two areas
1s highly significant (p = .0l). Thus, corroborates the

findings of the 3lsea Study.

</ I1E the 138/2344 abortion rate in the Study Area is compavszd
to the lu9/lees abortion rate 1a the Control aArsza and Yataes'
ccorrectlion for continuity is applisd, x = 2.89 and p = ,04
(one-tailed).

e/ The dlsea Study was not designed to determine whether
or not 2,4,3-T could prevant spontansous abortions.
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The Suspended Uses of 2,4,5-T and Silvex result

in direcc exposure to humans throuch aerial drife
and/or through chemical contamination of vegeration
foed and water which humang use or ccnsume.

A, Introducction

&s the Administratcor acknowledged in hig 2,4,5-T and

€ilvex suspension decisions, a chemical cannot peose 3 risk

Il ]

to human health if no one is exposed to it. The Administrator

then provided to analyze carefully the guestions of exposure.,

He concluded as follows:

In my Jjudgment, the information which as
recently come to my attencion 3as a result of the
Alsea study constitutes a dramatic and troubling
new point of departure for analysis of TCDD
gexposure concerns., Ag indicdated above, these
data show a striking relationship between 2,4,5-%
use and increased incidences of srontaneous
abortions among women residing in the use area.
As further developed atove, this effect is an
effect which one would have predicted as 2
likely outcome oOf human expoSure, based upon
a body of animal data of almost uncrecedented
conclusiveness. The Alsea scudy, to be sure,
centained no datas showing actual exrosure. However,
concern for the health of humans who may be
exposed to TCoD, and therefore, to 2,4,5-T ¢or silvey
contaminated with TCDD, iz heightened Lecause
scientists have not demonstrated that there is
level of exposure that has no adverse effects L
humans., Thus, in the £face ¢f che highly significan
relationship which the study showed, and the animal
data, I conclude it 1is reasonable and in the public
interest to assume that the women in Alses study wece
exgocsed to TCLD,

t

- 4= 23

Moreover, I also c¢onclude that it is prudent
that individuals who frequenc or live in areas
where 2,4,5~T or silvex are used may be exposad
to TCCD in wasy and uncder condicicns which may
cause these indivicduals to be exposed in ways
gualitarively similac zo those exrerienced by the
Brudy aresa women, 2,4,3-T Crder at 50-31; Silvex
2t 50-31.
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As developed ahove chemical regulation ipevitcably
involves uncerrtainty which must be dealth with by framing
crudent assumptions which are consistent with the availabls
daca, and which reflect the situations as it may exist,
if che uncertainties were resolved in faver of higher,
rather than lower risks, The Agency's gosition is that the
Administrator's exposure assumptions are fully consistent with
this approach.

we will show below that Cow attempts to meet lts burden of
procf in this area by rebutting the Administrator’'s exposure
enalysis are unpresuvasive, and that the Administrator's exposure
concatns, as sec out in this susrension decisions, remain unanswered,
In addition, we will present additional information developed since
the Administrator's February 28 decisions which is consistent with,
and therefore corroborates, the exposure analysis set out in those
decisiens. This information consistz, for the mogt part, of
case histories showing that uses of 2,4,53-T and silvex result in
distribucion of these chemicals (and gpresumably TCDD as
well) to sites of human work and habication.

B, The Use of 2,4,5~T and/or silvex leads to direct
human exposure t¢ these chemicals and ro TCLD

r

The current methods of application of 2,4,5-T and silvex
necessarilly result in the distcribution of these chemicasls to the
environment. In the Eirst instance, the application metheds

are specifically designed to direct the pesticide t0o 3 sipe thac

includes not only targer bhrush and weeds bur 2lso includes 2 wide



varisety of non-target organisgms and envircnmental media.
That is, any target site necessarily includes in addition

to the target . brush and weeds, other non-target vegetation,
the soll substrate, surfaces water and ground water, and,

of course, the surrounding air.

Thus, the intended and actual use of the resticide
unavoidably and invariably leads to the presence of 2,4,5~T,
silvex, and TCDD at =ach and evéry gsite of afficaticn. This

1
fact is indisputable and even if none of the facts discussed
below influenced the environmental distribution of these chemi-
cals, the use of these chemiczls clearly leads to contamination
of the living and nen~living organisrs and macerials at the
gite of arplication.

In addition, although regulations and/or industry pracrice,

generally prohibic use of thes

[§1]

chemiczls in areas

4]}

of human work hibication, if perscns are présent at the size
of arplication, these persons would also be directly exposad
to the pesticide., Thus, even assuming full conforming with
311 regulations in the parc of applicacors, the applicators

themselves are necessarily present at the place and time of

aprlication and therefore are directly exrosed. Any other

s

erson inadvecrtently or unknowningly present at an agplica-

ot
-
G
o3

gsits would also be sxposad,



Furcher, because norwral difffusicon though air and water,
as well as wind and currencs distributes the gesticide bevond
the sive of application, any persons, plants aad animals,
water, soil and other envi;onmental media wnich lie in the

rath of chemical~bearing drift or water will aslo be exposed
%

to these chemicals. Fcr example, in a MNovember 1978 letter
to the Administrator, the Chief of the Forest service explained =-af
contaminacion of water was unavoidable:

Most applications of 2,4,35-T in forest ...
gsituations necessarily involve water to some
extent, and although we have veary stringenc
criteria for preventing unnecessary watef
contamination, it is not possible to . :
to comwpletely avoid is. We are becoming
increasingly aware of this with improve-
ments in analytical detection capabilities.

Qur goal in resgect to 2,4,5-T residues
in water has besn not to exceed the maximum :
concaminant level of 10 parts per billion
{ppb) established fcr silvex, a very closely
related herbicide (40 CFR 141)., Almosc all
of our water samwmrles taken on site immediately
after aspplicacion projects show no 2,4,5-7
residues, but some do~=usually less than 1 zpb,
and in almostc every case less than 10 prbh.

Together these factors conclusively establish the use
of these pesticides leads to exposure of perscons, plants and

animals, and environmental media to these chewicals.

%/ Research on the subject of spray drift indicates that
excosure due co drifc is likelv. For example, QOregon 3zate
Univerisicy staff conductad srraying exreriments in an arsa
20 miles nerchwest of Alsea, C:econ. They reworzsed than
between 80 and 753% of the 2,4,5-T sprayed from alrcrafe

did noc raach the target areas. Noc¢ris, 19867 .
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: Cow contands that current technology termits precise
application of 2,4,5~T and silvex, thereby eliminating sgray
drifr as 3 source of human exposure. <Comments atc 32,

The error of this statament i1s readily demonsctrated
through simgle discriptions of 2crual exposure incidents
witich have been regported to the Agency. Drawing from the
Agency's Pesticide Episode Reporcing Systewm (PERS), the
2,4,5~T RPAR rebuttal file, and other sources, the
Agency has selascted several case histories which rebut
Dow's contenticn that the use of the pesticide does not result
in exposure. Each case was selected on the bagis of the
following criteria:

1. 2,4,5~7T was the pesticide used.

2. The use resulted in injury or damage to
humans, animals, or vegetation.

3. The site of injury was some distance away
from the site cf applicaticn,

4. The incident was the subject ¢of a contem- )
POraneous report,

As the discusgsion to follow demonstrates, the use of these
chemicals dees lead, dicectly and indirectly, to human

exXposursa.



1, Use of these resticides results in direct exposuce
tQ bystanders.
Curing the spring of 1976 rhe area near the home

of Patricia Clary (Candrian) in Mile, Cregon was strayed with
2,4,5-T as well as other chemicals. Turing this pericd
Ms. Clary suffered from uterine hemorrhaging. Her case was
sufficiencly severe S0 as to require transfusions of eight gincs
of blood and five pints of plasma. Her health returned to
normal during the summer after the spraying. The next spring
spraying resumed as did Mz, Clary's health problems. &She
experienced abknormal and heavy "spotting," extremely extended
menstcrual periods and dizziness and nausea. In September of the
same yvear (1977) sprayving with 2,4,5-T was undertaken again,
this time within several yards of her home Analysis of wacer
from 3 nearby spring by the Oregen Department of Agriculture
revealed residues Ef 2,4,5~T at concentcaticns of 0.3 gem. For
the week following this spraying incidenc, ¥s. Clary, her hustand
and rwo children as well 3s 2 visitor sgsuffered drowsiness,
nausea, and diarrhea. Once again Ms. Clary's menstrual cvcle was

abnormal. Finally, in February of 1978 an area 1/2 mile away



from the Clary house was spraved. Ms. Clary and her son

[

gxperlenced naussa and dizarrhea for 4-85 days afrer the sgraying.
Mg, Clary's menstrual cycle was again abnormal. {Exhibix 3 )
A parallel case history was relatced by Rarbara Burkertc
also of Milo, Cregon. UCuring the same spring, 1976 spraying
operations described by Ms. Clary, the 18 year old daughrer 'of
Ms., Burkert also exrerienced unexplained hemorrhaging, as well
as severe headaches and backaches. In September of 1977 the
ared was again spraysd with 2,4,5~T7, Ms., Burkett stated, "Thsa
drift was heavy enough to kring this spray across highway 227
and onco our rrogerty. The svray could be seen, left (sic)
and eswelt and casted. At the time of the srraying I raceived
a very sore throat." (Exhibit / )

Eloise Cromwell of Pope, Arkansas, relatced the followin

71—

ncident, "During the sgring of 1972, our immediate nelghbors
sprayed the chemical 2,4,3~T on land directly above our sgring
and into ocur wartershed., Since the gpraving, there have besan
seven rregnancies among tha wemen living on our farm. Three
of rthe babies were miscarried, one visikly deformed., OCne pavy

died at age chree months of crib death, no medical sxp
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(8ee, 2lso, RPAR rebucvnals 3139A ([3000/26]; %264 [3000/28]);
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davit; Weber Affidavic) (Exhidbit 2 )
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The foregoing incidents demongnrace thac spray operasicns
resulz in direct human 2x2osure. Furthermorz, the avidence
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1y suggests that thege airporns exposires cecur ac levels
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cufficient to cause severs adversa effects in axposed humans,
The Agency 1is:curcently collecting mcre regorts of incidants
similar to those described above., These will te vresented in
the suspension hearing.
2. Use of these resticides rasults in direct axposure
to aprlicacors.

Pilots, ground spray crews, mixers and loaders of the pesti-
cides, and flaggers are all exposed during the application process
See 2,4,5-T Cecision and Crder at 60; Silvex Pecision and Crder

at 57-58, Their exposure ¢an occur throughout 3 work 42y and
for succeeding days and weeks during the spray season. These
workers inhale pesticide spray, and some of them have direct skin
contact with concentrared formularives or with spray. Morecver,
the, spray or.concentrate can adhere to clothing, csusing exposure
to last‘éuring one or saveral days. i

Dow contends that applicator exposure is insignificant. They
argue that Lf the Agency had not ilancred data submitted by them
during the 2,4,5-T RPAR, the 3Agency would have agreed with thenm

that "exposure to agplicators to 2,4,5-7 znd 3zilvex, wich their

i
s

trace concaminanc TCDD, cannot cause the kinds of toxic effects

claimed in the Administrator's decisions.” Cow's comments 3ac
6. Prem these contentions, Cow constructs the argument that,
for the general gorulation, "the margins of safary are of coucse

-

many osdacs of magnitude grezter.” Id,
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The dacz which Cow and others claix the Agency failzsd to
consider arz the resules of a Cow~Naclonal Forest Produces

Associaticn field test to dectermine actual aexgosure of forestry
*

applicators excosure to 2,4,5-T and TCDD. Thess data demonstrate

that application workers are exgosed to 2, 4 5~T in amounts ranging
r/

from 0.51 mg par hour to 6,75 mg per hour. Despite the diff-

culcies of detecting TCDD, the NFPA study also reported that two

samgles contained TCED., Conceding that actual exposure occurs,

.

Cow's pegs thelr arqgument that this level of exposure is safe

t'ﬂ

to the fact that the data from the NFPA Study demonstrates exposurae
toc be substantially lower than no—adverse effect level presencead
in the 2,4,5-T RPAR., Record at 13 Cow comments &, 35.

The flaw in Dow's argument is that it assumes that the
Agency's tentative conclusions with respect to a no—effect level,
rresenced for ceomment in April, 1978, were definite conclusions,
The grobable no-efiecrt level calculared a year 2go was baged on
animal studises availaple az the time and on‘the basis ¢f assumed

inter—species variations in sensitivity. Since the issvance of

Pegloion Document Mo. 1, additcional animal dara and the aAlzea

*/ "EPAR Repurcal 710234,

T

* Exposure daca are presentad in tverms of milligrams pec hour
of sprav operation, Corrections have been made fcr efficiency
0f 2xgrevion. The esgtimates rresentad here are the upger cang2
figurzes ra2gorted in vhe study; the Agency believes theze are
The most appropriace figuras.



ftudy have kecomsz availlacle; these new data necessgitated c¢evision

in the 2gency's ventative conclusicng with respect ToO exposure
levels that way be Zdeemed to be safe for humans. Animal dacta now

available show ther f2totoxic effects occur in animals at doses
of TCCD as low as one hundred millionth of 2 gram, subscancially
lower than the doses at which effects cccurred in the studies
creviousiy available., Moreover, the alsea Study shows the like=-

lihoed that either human exzosure is greater than either EFA

o

calculations or the NFPA Study indicates, or that human sensitivity
to the fetotoxic effects of these chemicals bears a different
relaticnship to animal sensitivity than the Agency originally

believed. In any event, the new daca leads to the conclusicn char,

hat

. . .

even though actual exposure appears to be lower than the Adgency
had estimsted in issuing the EPFAR, exposurs poses serious fatotoxic
rigks rto humans.

In fact, as discussed zbove, the best gevidence now availzble

tay
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stotoxic effects., Accordingly,
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zlthough acrual exposure appears to be lower than cthat ori
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escimarad, the more significant fact ig that effecrts
appear to occur at levels of exposure substancially below those
that cthe Agency had belisved would cause these effects. Accerd-

[l

ingly, the Agency c¢annct give credencs o Cow's argument,
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which are bDased on rnhe 2ssumption that tihe Agsncy adherss o

no-efface level exists at che level

n

indicarced in rthe ERFAR.

3. Home Uses of silvex result in direct exzosure
to family members

Silvex products are ugad for weed contrcl on home
lawns and gardens, and the applicacion technigues create the

potential for exposure to users. Home users apply these products

e

with gmall tan

it
i
W

sprayers, hose-end dilucers, and aesrcsol cans
for scray epplications, and mechanical spreaders for granular
formulaticons. Exposure is likely to resulc from agplications
by some or all routes: splashing and low~distance drifc of

drezlets from tank spravers, hose—end dilutars, and aeroscl

%7 TCE Course, even If the data jUSVlflﬂc adherence to the
Agency's resition at the baginning of the RFAR process on the
"no-effect level" for repcoductive sffects, it still would not
follw thatc the TCLD numan sxposures which are likely tc occur
would be "safe." This is because TCDD is a carcinogsn, and it ig
recognized by EPFA and cother federal regulation agencies involved
ln protecting public health that no lsvel of exposure to 3
carcinogen can be considered safe. See e.c., Health Risk and
Fconomic Imgact Assessments of Suspected Caccincgens, Intecinm
Procedures and Guidelines, 41 FR 21402 (1l973) CLCow appeacs to
conceade this polat, and argues inscead that the level of risk woul
be. insignificant., In light of data which has come EO the aAgency's
accencion since the beginning of the RPAR process showing rhat TCCD
is 3 more gotent carcinogen than the Agency originally belisved
it to be, this assertion is troublesome. (This dats show that dosesg
as low 2s one billioneth of 2 gram of TCDD c<ause marked carcinogenic
e‘feczs in animals.) In.any svent, as we point out above,
coluzg lavael of risk Hds no meaning under FIFRA; under FIFER2
1sions turn on whecher a given level of risk is greszer th
conomice, social, or environmencal benefice of the use of
esticide posing tha risk.

<
e
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containers; direct skin contacrt and dust particle drif:
*:E/
from granulac application., . Pacscns who are bystanders could alsc

raceivs a8xzo

it

ure to silvex by accidental splaghing or drife, or

e

low—lavel driftc of droplacs and/or dust varticles.

Hose—end dlluters create a high gorential for dermal
axposure tc toth apelicators and bystanders because the spray
arising from thege devices is disperssd over g wide range. The
coarseness of the gpray, however, probably precludes any signi-
ficane inhalation exposure or drift away from the site of
treatpent.,

Pregaring liguid concentrates for use exposas home users,
While the concentrate ig diluted with large velumes of wacter, the
concencrace may gpill or sglash dnto exposed skin., Additional
expeosure is liksly td occur dueing spraving, mixing, and clesanu;
of equipment, Householderszs are not likely to execcise the ame

o

oY)

caution as the certified experisnced crer

O
31
[47]
3
3,
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examgle spray ugwind, thus receiving an unduly high amounc of

drift on face, hands, and ocher unproteczed parts of the bedy.

ructiong in

D
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addicion, home—-users are likely to 2axcse

=
b

regard te applicaticn rates 2ad number of avplicaticns,

*77 "%cme home ard garden aptlications of zilvex ara made by lawn
cars prcfessionals, who work much more extensively with thisg
hercicide thar would a single nomeowner These professsicnals
ars likely to exercise moge care durins the use of rsesticide
chemicales; thus, the risks cf dezmal sxposure, resulting frem
exills is lowsr to them than to home ussrs generally.
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C. Use of these pesticicdes resulrs in contaminarcion
of food and water and cherety presents indiracet
exXposure ©o hunans

Even in the absence of direct exprvsure furing
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ubseguent enviconmental factors play an impoctant
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olz in derermining itsg human accessivility., For example,
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animals used for food may eat the traate age, thereby

4

providing a source of dierary c¢ontaminacion, trearsd; treated

soil run=0ff cculd contaminate water supplieg; and weathec
copditions favoring rersistences of the chemical could prolong
cossible exposurs. Monitoring studies nave dertscrted these
substances in water and animals, indicating a very real source

of indirect humen exposure and rossibly exzlaining the residues

detected in auman urine. In the follewing section, sources ¢

indirect exgcesurs to 2,4,5-T, gilvex, and/or TCLD are

1., Chepical residues of 2,4, d/or
TCCD ara detectad in g2avironmencal media and
numan and animal wissues,
ne EPA and other Federal zgancies suprort numMErcus

grograms which manicer 2,4,5~7T, Silvex, and TCDD in envircnmental

anples., For example, EPA monitors urine, 2ir, surface water,
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Dow contends that environmental monitoring has failed to
reveal any significant TCDD residues and that studies fail to
démonstrate the presence of TCDD as a residue in the American
food supply. They contend that this is because the short half-
lives of 2,4,5-T, silvex and TCDD prevent a significant contamination
of environmental media. |

Doubt is cast upon these claims by the evidence, Monitoring
studies done by EPA indicate that 2,4,5-T and/or silvex are
present in human uwrine, ambient air and surface waters. Recent
preliminary results from a national urine survey show trace
amounts of 2,4,5-T in 3 of 1085 samples, quantifiable silvex
residues in 4 samples, and trace amounts of silvex in an additional
13 samples. During the period May, 1976 - August, 1978, 2,4,5-T
was detected in 6 of. 1350 whole water samples; silvex was detected
twice. Ambient air monitoring of agricultural areas from 1970-1971
shows residues of 2,4,S-T ranging from 0.5 ng/rn3 to 36 ng/m3.

The U.S. Forest Service has done some limited monitoring
studies in connection with herbicide spray projects on National
Forest Lands in the Pacific Northwest. Analyses were only done
for 2,4,5~T since Silvex is generally not used by the Forest
Service. Some of those analyses were positive for 2,4,5~-T. The
Bureau of Land-Management analyzed a limited number of Oregon
water samples for silvex only, since 2,4,5-T is not usually used
by the Bureau. $Silvex was detected within 72 hours after treatment.
Data collected by the U.S. Geological Survey for 1968 - 1971 showed
that 2,4,5-T was the most commonly detected herbicide in western

streams.



In 1974, the Agency,

Agriculrurs,; and che IZnv

to ferm the Tioxin Implzmencation FPlan,

developr the analvtical
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rillio 3
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parts ger nge

in environmental samples
logical effects of TCOD.

1

samples of kirds and mic

Seen colleckhed in 1973 a
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T e re-—anal
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chnlcues, wer

graphy/nigh resoloetion m
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Dow, Uniced States LCegartment of
ironmental Tefange Fund joined togsether -
which was organized to

ethodology for datsacting TCDLC in the low

{ept), to conduct monitoring for TCDC

. suprore rasearch on the toxico-

Record at R-74, Ag a part of the Flan,

e from forest 2reas in Cregon which had

reliable,

w

nd anhalyzed using eaclier, les

chremato=-

in

ippreoved

1

[es]

vzed in 1976 using

18]

ass spectroscory techniques. Three of five

samgles which had originally been analyzed as positive showed
detectanle lavels of TCCD, although exact cuzlificacion varied
Cetween laboratofies. Therefore, although zraciss quantiflcation
is notv zvallable, it avgears from qualitative standpoine that
TCDL was gresent in some of the Cregon forest sémples collectead
in 1973. Record at R~53 and 73.

Three beef fatc samyles ouc of 67 collacted in 19735 from acsés
where 2,4,3=T was grobably used were 3lsc found to e posicive
fone ac 60 ppr and two at 20 prt). Ia addition, scme cthec samgles
showed the gossibiliev of TCRD, buc levals were szt or below the
decection limit of 10 ppt. Record at R—65.

Studies on the anviconmental movemant of 2,4,5-T7 and Silvax
tadicaze that run-off From sites of applicacion is a2 likely means
of environmental cranszeors., These fnsrcizides are usually apgliad



They ace thus accessible to raianfall thar cccurs gubsequent o
application, Both are fairly solubls in watsr and arge trans-—
portaed in run=off largelv in solucion rather tnan -y adsorzticn
to suspended sadiments, Numerous gtudies navea documented

run—cff transpore of 2,4,5-T under diffzrent sicvations. For
example, 2,4,5~T levels of at least 7.2 gpb were foundd in 2 fish

hatchery, 4000 fzet downstream from 3 focest treatment sSita, §ix

days after¢ treatwment Novris, 1973 . (Exhibic ¥ Y.
For zasturs and range land use, concencrations of

2,4,5-T from 15 to 3,300 prb were found in surface run-cff

waters collectsd at the edge of

In sum, monitoring programs have damonstra

g

ed the gresencs
of 2,4,5~T, silvex and TCDD in water, air, and foodstuffs. Frocf

chat huwman exposure is actually waking place is demonstrated by

the zresence of 2,4,3-T and silvex in ucine sawples,

i

2., Contaminacion of food and water wilcth
2,4,5-7 results ia indirect exposures
to humans

- . ]

lesplte inconclusive or 2pparenctly negacive cesules in many

[

residue analyses samplingsg, uge of 2,4,5=T resulcs in concami-

k3

naticn ¢f food or water at considerable discances for the sits

cf zgrliczanicon and that such contamination cauvses damzge and



contaminzes food z2nd water: ", . . TCDD is nor mobile in soil

vosition cverlooks incidents such as thoze degcribed below.

The selection criteriz usad in ccllacting these incidencs

ot
s

invelving indirect exposure ars
recorts of direct axposura.
1. 2,4,5-T was the gesticide used.
2. The use rssulted in damage.

te of injury was some distancs
¢ the site ¢f arplication

ubject of a

The incidencs salecred are drawn fromw REAR rebutrzal submissiecn

and FZRE Reporns, The Agency is in the preocess of-collecting,

reports of azddirional incidents for use in ths administracive
hearing.

In March 1973, 2.,4,5~7 was applied by 2ir on timberland

near R tire when Snow was prasant on the
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after the ggraving shewed that 2,4,3-T was present at levals

58 0.03 pem aad 0.002 pew, rescectively. Two hundred and forey
gallors of wilk genecatad by the sick cows had to be discarded.
(Exninic Sy,

In June 1973, 2,4,5~T wae 2peliad in a municipsl cshop
maintenance arealin west Linpn, QOregon, Cardens and surcounding
Eoliage and crees suffaced damages ilncluding contaminacion of
food crops. (Exhibit 6 ),

In June 1973, application ¢f 2,4,3~T 2long 3 right-of=~way

caused damage in a garden 130 yards freom the right-of-way.
Visiblza chemical damage occurred on beans, tomatoesg, and cegs.

In the area surrounding the garden, visible damage occurred to

grapes, apples, clover znd foliage. (Exhipit 7).

a

3
b

In March 1978, 2,4,5~T was acplied along 3 wower line righeo-
of-way Lin Gandesville, West Virginia, The owner of croperty
through which tLe'right—of*way ran testified bsfore a2 local
commigsion what the spray caused a "brown-cut" which damaged

vegecation, bushes, fruit trees and 2 creeX in the are2 near the

Yirginia, just after children had been dismissed from school,

The t=acher oI the school zestified in a court proceeding thax

.

srrav £21l bech on the scnoolyvard and on adiacent azreas, ingluding

L

-l 1, T - - M - -
2 pascure, whece children walk and play. Vagetazion inciuding
L -y - ’ s 1 - et on o - - -
Derries customarily 2aten by che school c¢hildran, wa2s connzavinate
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3. The environmental persistence of TCDD allows for
exposure after the actual use-time,

While 2,4,5«T and silvex are not environmentally
pérsistent chemicals, TCDD is capable of great persistence.
Helling et al. (1973) concluded that this persistence 1is not
surprising since it is an insoluble, non-polar, chlorinated
molecule, devoid of biologically labile functional groups. The
"half-life in soil has been estimated to be about one year in two
Gifferent soils (Kearney et al., 1972). Of 100 strains of micro-
organisms which have the capability to degrade other persistent
pesticides, only'five showed some ability to degrade TCDD
(Matsumura and Benezet, 1973). Matsumura (1978) found that TCDD
was stable in lake sediments and had a half-life of about 600 days.

TCDD usually first appears in the environment at a very low
concentration in a thin film on foliage or soil, as a result of
spraying. The extent of its persistence depends upon the current
environmental circumstances. Under certain conditions, including
principally the presence of a hydrogen-donating solvent and ade-
quate sunlight intensity, photodechlorination of TCDD to lower
chlorinated dioxins can take place.

Dow contends that TCPD has a short half-life in the environ-
ment when "on vegetation in the presence of a hydrogen donor and
tﬁat photochemical degradation also occurs in soil." Dow Comments
at 37. However, these conditions are clearly not always available.
As noted by Crosby (1977), breakdown would be expected to be slower
in the shade even if efficient hydrogen donors were available.

Mmuch of the forest area in the Northwest is subject to long periods
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I{. The Suspension of cthe Contested Uses ¢f Z2,4,5-7 Anc
Silwvexr Will Hot Resullt in Substancial Adverse Sconomic
Iapaccs
A. Increduction

In its comments, Dow attempts to denonszrate that whers

2,4,5-T

fu

1

nd Silvex are used they are essencial. Thus, =ney
argue, tne suspension of thesz compounds for the uses at
issue here will result in substantial economic losses wherse
alrernative control methods are not available or are less

zconomical or efficacious. Thevre are two gensral answars

Lo tieseg contentions. fFirst, the Agency bellieves that for

every use there 13 a practical alternacive avallable to replace

2,4,3-T and 3ilvex. In some cases these aliernatives mav
prove nove costly than 2,4,53-T7 and/or silvex. For these,

the, iacreased cost has been calculated and reported.in the

Adminiscrazor's Decision and Order., In no instance are

These Lncreased ¢ost substantial in the contexi of the
overall =conomy or the parciculay industry involwved,

The second reszsonse o Dow's argument i3 that the timing
of treatpencs with 2,4,5-7T and 3ilvex 1s w=ry L£lexibiz, sucgh
tiat .3 delay iq treactment of 1 vo 2 years is often Eszasible.
Ulone of tne 2,4,5-T uses at issue nere Involve vearly treat-

-

ments. Cenerally, treatments are spread over 5 to 10 veav

cycles. Thsrs 15 no zvidence to indicate that a one or WO

Jedr Gelav in treatments will resalc in substantial impacos

- = E . 1 15 : = =, = JE. -
003, ZOP YRANDISe, 2.igags Lreatlients Ln CONRLSr LLOYE3C3E a0



oe undertaken guits r=adily in any year dDSetwesn the second
and tench year afrzr planting. 44 TR 13333 , This type

of Elexibilicgy 1s the vulsz racher than thé excedtion fov
2,4,3-T and silvex herdbicidal trsgatments. Former users oOf
these compounds not only nave tie owntion of using a varievy

of altzrnative control methods, out in many inscances the users
can simply delay trracment during the pendency of the sus-
pension without experiencing substantial adverse economic
impaccts.

Dow bases 1ts analvsis entirely upon the document
entitled, "The Biologlec and Economic aAssessment of 2,4,5-7,"
Feoruavry 1973 {(“USDA Reporct”"). This decument was oviginally
inctendsd a3 a cooperative effort of the USCA, EPA and Stace
officials to be used as a major input into the berefits
analysis phase of tne RPAR process. In fact, EPA nad a very

X

report. The Agency was never

1

limiced vole in drafting ol

n

afforded an opportunicty Lo review and aoonrove the final

docupment.  There are oortions of the documen: which the

-

"CEf wne 43 members OF

T 35e ent teanm, only I wers
rom EPAL. USDA Reporrt, V=I5, 2t

533
S‘I:G -
P e i

#*%/ A memorandum of Understanding betwegen the USDA and EPA (signed
Jovenber 28 and LDecenber 2, 1975} and a subsequent supdlement
{s3igned October 14 and 13, 1377) established tae pechanism I2r a

joing USZA, TPA, 3razes Hepnefics analysis. The Menorandunm oI
q ides for a cooveravive effort on an egual as3is
the andercaking., The supplement at 2. § requires
ans will e afforded an odoorzanizy to rzview and
3l document prior no 1ssuance 25 che reporc.  This
complied wizh when USITA lssued e riporvn Dafors
nizty to review and commens udon Lc.




There 13 usefal information contained witain the JSDA
Rezporc. Howsver, it aust be Kept in wind chat the USDA

Report was designed and directsd at assessiag the impact of

£

vermanent cancellactioan of 2,4,3~T and not 2 shorh term
2 year suspension. Basic information (2.g9., usze data revortsd

on a yearly basis), in the Report was ussd bv the Agency in

: 1

asses3ing short term imvacts, nowever, much care was
exercized by Agency scaff in identifving and emnloving these
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void using data only asnlic to long term impagts,

Dow nas failed in nany instances ro egxercize similar care
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maintenancs of many vighuts~cf-way acres In fact, a large
.
NUTSer 20 aclegs vecziye N YedaLation Tanigelsnt DL anvy
RER . e A ; P - 7o f1= oy nion 4
TErT s The adgency us=d Dorciens of zhe USDA Renovt wnlon Lo
W - . 3 R . Ly " N s oy = aw T
f=l% 1o ceuld agorogriacsly vely ugon,  In the contexz of
. et - . _ ey p
LNe eRerZency ¢ondlitions surrounding thw Srenaraticns and
. [ - 3 - ™ PR P A T | o - fe 4 m -y L
prondlayacion ¢f che Decisions and Srders Ln this matoer, it
) . Sy Tl
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LY . 44 FR 13839 . For those acres under vegetacion

nanageaent, chemical contrel is the exgeotion rather than the

"

use #ill not cause significant economic iapacts because
a variety of efficacious alternati&es are availadle, inclucding
manual, mechanical and several chemical control methods,

id. . In some lnscancee, these alternatives are less expensive
than 2,4,5-7. Most of the chemicals (Dicamka, 2,4-D, dichloroeoroo,
and piclioram) are less expensive for aerial, selective basal
and stump serays which acceount for the majoricy of annual
treacnents 5y acreage., Id . Thus, to the extent that these
chemicals might have a shortsyr active 1ife than 2,4,5-T,

1

for thisz with lower
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The weakness of Dow's position on righrs-of-way uses

adverse environmenizal effects. Dow Msmo, p. 18 .  The
accomnanving <ization i3 to the USDA Report The USDA

versiscence 2f 2,4,3-7 and ics alternatives. However, the
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formal observation was vrelied upon as the

conclusion, As such, tie Agency properly ¢hose not to rely

ypon tialis statement.,

Dow claims than the costs of ugilizing

alternaczives in vlace of rights-~of-way use would

rather than the §1.3 million

estimared by Z#P3A. This I1s grronszous The $32 million figurs
taken from mhe USDA Report, (s excessive fovr purposez of

ags3=<33ing th= impact arising during a 2 year suapeasion

Decauszs whe USDA figure assumes 3 Derdanent cancgellation., The

BRPA figure ¢iuzsd Dy Dow =~ 31.3 million == is an estimats Das

et wWO Ysar suspension. A major reason Iov ths relativelw

slighs shors term impacs is the substancial flexibiliny

in rthe wiming of 2,4,3~7 righzzs-o0f-way Lrea-ments, In facro,

on the za2verage, 2,4,3-T7 1s only uszd once everv Sour vears,
44 FR 13339 . In many Case3 Tresatment can e 393tionsd

ior some ting with ilitcle or no zooncaiz impact.  Thus, a

£ y¥=zar sJaspeasion would have 3 guanclicacively lzsser imvact
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methcd of treacmenc. Sslectivizy 13 the orimary zosclal
yualicy clained by Dow for 2,4,3~T. Ragher, size pregparation

techniques.
Relzase treatments reguire a selaccive mechod which will
not harm thz young conifers, In addition to 2,4,5-T7, fosamine

and glyphoschate provide selective control of indigenous

effective release treatmentsd, albeibt at a greatey cost. How=

ever, both Dow and USDA overestcimate the cost and undelestimace

r‘y
pab ]
11
0
o]
[{]]
fal
i
b
[t}
w
(9}
o
e
<y
o
e
0
W
G
O
[t
=
[+1]
3
©
4]
i--l
-
{T
i.. -
i
fir
[
{1
=3
l{K
(r
' 5
O
{2
]
-]
-y
il
e
[ta]
@
s
(9}
<2

demonstrace —hat manual treatments are currsatly in use in

conmm

T
s
18]
IJ
i
o
1y
o
P
1]
u
n
i
4
"y
3y
Li}]
iz

o
i3
i
)
T
H

Lo
s
L
oy
i
a
1l;

{3
11
il
=3
1]
il
i
ql
i
LEH
0]
Fn
i
|_ -
)
e
i1
4

econonmically and sSiologically.
nowwitnszanding the availaollivy o a variecy of

al-ernatives, fthe Agency dalieves tha+t for nany manag zhe

10
1]

-
1

]
[
11
it
}-d
l L]
-
I
'_J
et
L&}
8]
-
Li}]
[t
&
i 1]
i
[#]
it
*‘
[
b |
oy
[
-
[N
|

s
i
bt o
qr
U
3
0)]
(3
T
b )
m
}‘l
Lo
3
e
=
!— -
o
ar

i
i
40
7]
i
i
3
31
o
fu
'__4
P
-

i}
ip
-
[,
(W
ih



and would no% have measurzadls effz07s on overall productlion,
Finally, Dow has assumed that current practices, parcicu-

larly for reslease treacmencs, have been cost ¢ffective.

There is evidence to indicatz that the efiectiveness of

current 2,4,3=T treatment technigues has bHeen substantially

overestimated, The Agency intendg to présent gvidence in

the hearings woich will demonsccvace :han 2,4,5-7T is fre-

quencly applied to acres which cannot or do not benefit
from Lts use; that many applications ave ncedless; and that

figures. This i3 now unexpected in view of the accoual

figures. Approximnately 1% of all range and pascure acres
*(/

were trveatsed with all herbicides In 1373, J3Da, TSCS,

2,4-D accounted for 93.3%, Ibid., 2. 12 . All ¢octher pestci-
PO : 1 ! - L =] P PR S - 3]
cideg inciuding thoss which account for as lic:le 23 0,023
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