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Frrata

for Aldrin/Dieldrin Criteria Docurent

The first paragraph should read: Based upon the data set forth
herein, it is concluded that a critericn of 0.003 ug/l should be
adequate for tha protection of aquatic life. However, it
cannot ke said that any level of aldrin or dieldrin in the
environment is safe for humans. Therefore, all huran exposure
should be avoided.

Add the following to Table 2:

Sand Shrimp (Crangon septemsvirosa)

Exposure Time (hr) Method IC50 (ug/l) Ref

96 5 8 28

Add the following to the end of the last paragraph:

In Lake Michigan in 1968 the ccncentration of dieldrin was
reported as 1.0 ng/1l (95). Eased on the concantration of
0.10 ng/l in Lake Michigan alewife sarples (68), it can be
inferred that the fish have accumilatad dieldrin to levels
100,000 time the ambient water concentration.

The last line on this pagz should read: much as 100,000 times
the dieldrin levels occurring in the wvater (68.95).

The third line, second complete paragrach should begin:
in fish (68, 95).

Add reference beloy:

95. EPA, 1972. An evaluation of DOT and dieldrin in

Lake Michigan, Ecological Pasearch Series, EPA-R3-72-003,
p. 10,
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INTRODUCTION

CRITERIA DOCUMENTS FOR TOXIC POLLUTANTS -

Scientific rationale and criteria developed pursuant to Section 307(a)
of the Federal Water Pollution Control Act, P. L. 92-500, 33 U.S.C. §§ 1251
ﬂ'seq. » (1972),.for the development and establishment of effluent limitations

for toxic substances are set forth in the following chapters.

Section 307(a)(2) states inter alia that a proposed effluent standard
", ... shall take into account the toxicity of the pollutant, its persistence,
degradability, the usual or potential presence of the affected organisms in
any water, the importance of the affected organisms and the nature and extent
of the effect of the toxic pollutant on such organisms..." Thereafter, having

considered these factors, the Administrator is to set an effluent standard

for toxic pollutants which provides an ample margin of safety.

-In the development of criteria which serve as both the basis and the goal
for the establishmeént of effluent limits, reliance was placed on the toxicity
data derived from laboratory studies on a range of organisms including
invertebrate, vertebrate, and mammalian test species. These studies
provided extensive acute and chronic toxicity data based on feeding experi-
ments for a wide range of aquatic organisms and consﬁmers of aquatic
organisms. Environmental studies documenting bioaccumulation in the food
web of the toxic material by the food chain organisms and bioconcentration
by organisms directly from water provided an important component data
base upon which criteria were derived. Appropriate human toxicity data
and mammalian carcinogenic studies, where available, were used also in

developing criteria.



Aquatic toxicity data generally are obtained by one of two basic
methods, the static and flow-through bioassay. The more traditional
static bioagssay employs a tank in which the test organisms are living
and to which a given concentraction of toxicant is added. - Any water
loss due to evaporation is made up by the addition of fresh water. The
flow-through bioassay, which is a more recent development, reflects
more nearly the natural conditions. Concentrations of toxic substagces
are constantly maintained and provide a more accurate test of sensitivity
of aquatic species. Water in a flow-through test is replenished constantly
through flushing. Comparative results using the static and flow-through
bioassays demonstrate that flow-through data yield lower toxicity values
for a pollutant than a static bioassay. This fact is demonstrated by
comparative studies as discussed in the endrin document. However,

most of the data available were developed using static bioassays.

Some toxic pollutants are extremely stable and degrade only slowly
or form persistent degradation products. Those pollutants which degrade
rapidly pose a less severe 1dng-.term hazard unless their entry to
the environment is continuous. A parent compound, e.g., aldrin, may

rapidly degrade or be altered to a more toxic form, i.e., dieldrin.

Bioconcentration of toxic pollutants is a significant consideration in
the development of criterion. The rate and degree of accumulation in
an animal and the rate of loss from the animal are factors that help

define the potential magnitude of the pollution load problem. As an
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example, a pollutant which bioaccumulates presents a hazard both to
aquatic systems and potentially to man or other carnivores associated
with the ecosystem. To satisfactorily manage a persistent or
non-degradable pollutant requires the maintenance of a ceiling for
ambient levels in water which will afford protection to the food chain
and the consumers of aquatic life (animals including humans). The
body burden of toxic pollutants in fish or food chain organisms may
have no outward effect on the species but will affect conSumeré of that food
level. As an éxample, the brown pelican, when feeding on endrin-contaminatec

fish may die or suffer species depletion through reproductive impairment.

Data on toxic effects of pollutants are not available for all species
that may be exposea to the toxic pollutant in these complex societies,
Such dat; would be necessary to ensure protection of the most sensitive
species. It is desirable to know the relative sensitivity of a wide
variety of species in order to have a better estimate of the sensitivity
of the untested, most sensitive species, Because such data are not
available on all species, the range in sensitivity of a small number of
tested species is used to provide a measure of the range of sensitivity

of all species.

The natural aquatic environment includes many kinds and life stages
of plants and animals that are intricately interrelated to form communities.
Criteria are developed to protect these interrelationships and incorporate

aquatic toxicity data for a phylogenetic cross section of organisms as well as



species representative of wide geographic distribution. Chronic

studies are .ap:_.imbortant consideration in establishing cfi.teria and require .

"-studies of at least one generation, i. €., one reproductive Cycle‘ Use of
an application factor for persistent and bioaccumulated toxic pollutants
'represents cons1derat10n of a safety factor. As discussed in the

' National Acade.my of Science pubhcatlon on water quality (p. 185 of

thg' NAS/NAE- Water Quality Criteria -- 1972, GPO-5501-00520), the

.use of an appliéation factor of 0.0l when applied to acufe toxic values

.1s thought to provide an ample margm of safety for certain chlormated ~

_ hydrocarbon pestlcldes

Ecological importance of an organism is dependent on the
role the organism plays within the ecosystem and upon its relatic.mship
to the food chgin within the aéuatic community and to consumers of
: a-duatic life, »i\ncluding man. Thus., toxicity data for the top carnivores
in a given ecos_ystem,' as weli as econbmically important species such

és trout, salrnon menhaden and sh‘rimp are needed for the development

o of a protective criteria level, Toxdcity data for organisms such as the

stoneﬂy and Daphma are of equlvalent 1mportance since these organisms
are a food base for higher consumers and are representative of invertebrate

species found in most waters of the United States.

Invertebrate species, such as the stonefly and the Daphnia, are an
~ indication of the integrity of the aquatié fcod chain and their presence

may be the controlling factor for the abundance of economically and



recreationally important predators such as trout, bass or pike. While
these fish may not directily consume the Daphnia or stonefly or, in
fact, even inhabit the same waters, these lower order organisms are

representative of the food chain base supporting predators.

Criteria levels, by their nature, are developed to protect aquatic
organisms and consumers of aquatic life from direct toxic efféct when
placed on contact with the toxic pollutants; and, to protect from a
more insidious and even greater danger, e.g., chronic effects.

Chronic effects take the form of reproductive failures or the poisoning

of predators consuming food organisms which have bicaccumulated levels
of toxic pollutants as in the case of the brown pelican and consuming
endrin loaded fish (see Attachment D, Endrin), and a variety of other
physiological effects as discusséd in the various documents, Decreases
in aquatic or'ga.nisms or consumers of aquatic life not always are coupled
to point source discharges of toxic pollutants at concentrations below
acute‘toxic levels; however, the addition of toxic levels which are not
aéutely toxic can achieve the destruction or at least disruption of aquatic
systems by causing reproduction of failure. Hence, the need for application
factors. The relationships between discharges of toxic pollutants and
effects on important organisms of economic and environmental importance
and consumers of these organisms are well documented in the criteria

documents.
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An appfoach to criteria development is to provide ample protection
of the test species on the assumption that the response of these species
will be ch;aracteristic of other associated organisms in the aquatic
environment.'_ A number of species have been considered in c¢stablishing

a criteria

Use of mammalian systems to determine the carcinogenic potential
of toxicants found in water follows the same principle as use of aquatic
organisms to determine toxicity to fish and other organisms. Carcinogenic
substances pose a special hazard to man through environmental exposure.

Cancer producing substances may reach man by several distinct pathways.

The following four criteria documents for aldrin/dieldrin, DDT and its
metabolites, endrin and toxaphene, represent a survey of the scientific
litgrature'documénting the effects of these toxic pollutants to aquatic
life and consumers of aquatic life including man. A glossary of terms is
provided to define the terms used throughout the documents and will be

expanded as necessary when additional documents are added.



ALDRIN/DIELDRIN

PREAMBLE

Aldrin and dieldrin have been two of the most widely used domestic
pesticides. They are related chemical compounds of the chlorinated
hydroc.arbori'family. Although aldrin is use'd- in greafer quantity than
dieldrin, aldrin quickly transforms into dieldrin in the environment.
Hence, there ils concern with both compounds. The primary use of the
chemicals today is the control of corn pests, although some is used

by the citrus industry.

Aldrin use in the U, S. peaked at 19 million pounds in 1966 but
dropped to about 10. 5 million pounds in 1970. During that same period
dieldrin use decreased from 1 million pounds to about 670, 000 pounds.
The decreases have been attributed primarily to increased insect
resistance to the two chemicals and to develop'ment and availability
of substitute materials (69). Actions to control the use of aldrin/dieldrin
were taken by the Environmental Protection Agency as early as 1971,

These actions are explained chronologically as follows (69).

In early 1970, based on a concern to limit dispersal of aldrin/dieldrin
in the environment, the U.S. Department of Agriculture cancelled all

registrations for these pesticides in or on aquatic areas.

On December 3, 1970, the Environmental Defense Fund, Inc.

filed a petition with the EPA requesting immediate cancellation and



suspension of all Federal registrations of aldrin/dieldrin products

under the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA),
as amended by the [Federal Environmental Pesticide Control Act of 1972,
7U.S.C.S, §135 et seq, on the basis that these substances cause severe

environmental damage and are potential carcinogens.

On March 18, 1971, the Administrator of the EPA announced that
since the material contained in the petition and in scientific literature
raised a substantial question as to the safety of these products, the
EPA would issue notices of cancellation of all registrations of aldrin

and dieldrin products.

In response to a request by 84 companies whose products would be
affected by the cancellation order, a scientific advisory committee
reviewed the matter and issued a report in March 1972, recommending
that the following uses be disallowed: all applications by aircraft;
all foilage methods in which residues are discharged into waterways
or setting ponds; all uses in structures occupied by humans or livestock;
use on turf exéept as controlled by trained or licensed pest-control
operators, greenskeepers and nurserymen; any use involving application

in aquatic environments.

Because the Administrator in 1971 declined to suspend all
registrations of aldrin/dieldrin during the pendency of administrative
proceedings relating to the cancellation, the Environmental Defense

Fund petitioned for review of this decision in the D. C. Court of Appeals.



In May 1972, the Court remanded the matter to EPA for further
consideration in light of the advisory committee report, which was

issued on May 28, 1972, [Environmental Defense Fund, Inc. v EPA,

465 F. 2d 528 (D.C. Cir. 1972)].

In June 1972, an EPA order lifted cancellation of aldrin/dieldrin
for use in deep ground insertions for termite control, nursery dipping
of roots and tops of non-food plants, and mbthprooﬁng of woolen textiles
and caf'pets where there is no effluent di‘scharge. These are the onlly
registrations Eeing accepted as of the present date. Cancellation of
all other major usés of these chemicals was-continue.d, and suspension

left open.

During the f:ou'rse of the cancellatioﬁ proceédings substantial evidence
was deveIOped indicating strongly that aldrin/dieldrin pose a severe’ |
hazard to human health as well as to the health of other organisms, and
that it is a dangerous carcinogen. Accordingly, the Administrator
anﬂounced on August 2, 1974, his intention to suspend the registrations
and prohibit the production for use of all pesticide products containing
aldrin or dieldrin which were the subject of the still-pending cancellation
proceedings. F'ollow'mg a hearing before EPA's Chief Administrative
Law Judge, based upon detailed and extensive findings of fact and
' conclusi;ons-, suspension was recommended on September 20, 1974, and
was then ordered by the Administrator on October 1,1974. The
Administrator's Notice of Intent to Suspend and Findings as to an

Imminent Hazard on August 2, 1974, together with the Recommended
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Decision of the Administrative Law Judge of September 20, 1974,
aﬁd the Administrator's Opinion and Order on the suspension of Octobef
I, 1974, werce puhlishgtl in the Federal Register, Vol, 39, No, 203,
caplioned 39 Ired. Reg. 37246 et seq (October 18, 1974.) sShell Chemical
Co. et. al. (EPA FIFRA Docket Nos. 145. etc). A copy of the foregoing i:

attached hereto as Appendix A.

Thereafter the U.S. Court of Appeals for the D.C. Circuit
upheld and affirmed the suspension order, remanding only for the
limited purpose of considering whether the ban should be broadened

to include existing stocks, Environmental Defense Fund, Inc. v. EPA,

510 I". 2d 1292 (D.C. Cir. 1975). A copy of that decision is attached
hereto as Appendix B. Among other findings the court upheld the
evidentiary basis for the Adminigtrator's conclusions that aldrin/dieldrin
are carcinogenic in mice and rats, approved the Agency's extrapolation’
to humans of data derived from tests on animals, and affirmed the
conclusions that aldrin and dieldrin pose a substantial risk of cancer

to humans and this constitutes an "imminent hazard' to man.

Regardless of the Administrator's decison as to the cancellation of
the various uses of aldrin/dieldrin in the United States, the pesticides
will continue to be produced and formulated in this country as long as
any uses are permitted and as long as demand for them continues in
other parts of the world. Therefore, limits that protect all receiving
water uses must be placed on concentrations of aldrin/dieldrin in

effluents of plants that produce or formulate these pesticides.
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Based upon the data set forth herein, it is concluded that aldrin/
dieldrin are harmful to man and aquatic organisms even at very low
levels of concentration. It cannot be said that any level of aldrin
or die;dfin in the environment is safe, and therefore a prohibition of

any discharge is recommended,

I. CHEMICAL-PHYSICAL PROPERTIES

Aldrin (1, 2, 3, 4, 10, 10-hexachloro-1, 4, 4a, 5, 8, 8a-hexa-
hydro-1, 4-endo-5,8 -exo - dimethandnaphthalene) and dieldrin
(1, 2, 3, 4, 10, 10-hexachloro-6, 7 -epoxy-1, 4, 4a, 5, 6, 7, 8,
8a-octahydro-1, 4 -endo -5-8- exo —dimethanongphthalene) are chemicall
related chlorinated pesticides which remain in fheir toxic form for an
indefinite period of time. Physically aldrin and dieldrin are white
crystalline substances with aldrin melting at 104OC and dieldrin melting

o}

between 176-177 C. Both are soluble in organic solvents with dieldrin

the least soluble of the two.

Aldrin is metabolically converted to dieldrin. This epoxidation has
been shown to occur in several species including mammals and poultry
(1), houseflies (2), locusts (3), soil microorganisms (4), a large number
of Lepidoptera species (5), freshwater fish (6), a number of freshwater
invertebrates including protozoa, coelenterates, worms, arthropods,
molluscs (7), and lobsters (8). The aldrin molecule is biologically
altered in the environment to a more stable and at least equally toxic
form, dieldrin. Dieldrin is known to be metabolically degraded (9, 89);

however, its persistence in the environment is due to its extremely low



volatility (i.e.,.a Qapor pressure of 1..78x10 ! mm mercury at 20 0C)
and-low solubility in water (186 ug/1 at 25-29°C‘) (10). In addiﬁon. dieldrin
id extremely apolar, resulting in a high affinity for fal which allows for ils
retention in ‘animal tats, plant waxes and other non onlar oréanic matter

in the environment. The fat solubility of dieldrin results in the progressive

accumulation in the food chain which may result in a concentration in. an

organism which would exceed the lethal limit for a consumer species'.

The affinity of aldrin/dieldrin for animal tissue, a function 6f— low water
solubility and the high water part1t10n1ng coefficient, shows b1oaccumu1at10n
is not affected by concentrations of aldrin/dieldrin in water. Many organ-
isms not in direct contact with contaminated water and sediment accumu-
late :;l(lr'in/dieldrin from the food supply. 'Thisg bioloﬁical concentration
results in tiséue' concentrations many times those found in the surrounding
environment (16). Concentratiéns increase in the food chain reaching the

~carnivores at the "top" including man.

Dieldrin is i:)robably the most stable insecticide among the cyclodienes
(i.e., isodrin-endrin; héptachlor - heptachlor epoxide). ‘The time required
for 95 percent.of the dieldrin to disappear from soil has been -estimated to
- vary from 5 to 25 years depending upon the microbial flora of the soil
(12). Dieldrin applied at 100 ppm has been shown to persist in soil for more
“than 6 years (14), while at 25 ppm in a different soil type, a 50 percent loss
was found after 7 years (15). When applied to sé.ndy'soil at a rate of 100 ppm,

residues could be found 15 years later (15), Matsumura and Boush (9) found

that of 577 bactemal isolates collected from areas heav11y contammated with



dieldrin, 10 isolates would alter dieldrin to 2 to 9 unknown metabolites.

The microbes were members of Pseudomonas, Bacillus and

Trichoderma genera. Subsequent microbiological studies have

revealed that Aerobacter aerogenes alsa will alter dxeldrm similar to

6, 7- trans-dihydroxydihdroaldrin (13). Chacko, et a1 (11) tested the ab111ty
of 17 species of fungi and actinomycetes. Though most degraded PCNB or

DDT or both, none degraded dieldrin.

Patil and co-worker in 1972 studied thé metabolic transformationé of
aldrin/dieldrin by marine algae, surface film, sediments,- and water. They
' found the insécticide was not degraded or metabolized in sea water or pol-
luted waters. Some marine algal populations have been shown to degrade

aldrin to dieldrin (89).

Alteration of dieldrin by bacterial systems results in the formation
of at least one acidic product (9). Once in the fatty tissue of organisms,
dieldrin remains stable (16). However, dieldrin can be mobilized from fatty
tissue; for example, when fish are placed in an environment »ﬁthout dieldrin,
there is an elimination from the tissue (17). The elimination rate depends .
" upon the diet with fasted fish eliminating dieldrin more rapidly than from
fed fish because of the utilizatiori'of fat stores (18). The dieldrin
eliminated from the tissues reenters the water and thdls become available
for bioconcentration by other organilsmls. The movement of dieldrin among
qrganiéms, water, and sediment is dynamic, with equilibrium attained when

the chemical concentration is constant.



II. TOXICOLOGICAL DATA

Toxic effects resulting from the presence of aldrin/dieldrin in water
have been documented for aquatic organisms representing a wide
phylogene'tic cross section and geographic distribution. While all test
organisms used may not be universaily distributed in the waters of the
United States, they represent types of organisms presént in fresh, marine
and estuarine systems throughout the country. Extrapolation from the
effects found in laboratory and field tests is a reliable means for prédicting
effects of aldrin/dieldrin on individual organisms and their food chains and

is recognized as such by the scientific community.

It should be noted that LC50 values reported for static tests are
likely to be substantially higher than LC50 values found using flow-through
bioassays. For instance, Earnest et al. (93) reported both static and flow-
through 96-hr aldrin TL50 (LC50) values for two species of surf perch,

Cymatogaster aggregata and Micrometrus minimus. The former yielded a

static value of 7.4 ug/l and a flow-through value of 2,26 ug/l, while

Micrometrus minimus yielded a static TL50 (I.C50) of 18.0 ug/1 and a flow-

through TL50 (LC50) of 2.03 ug/l. These data suggest loss of toxicant in
static bioassays. Static tests in which dissolved oxygen and toxicant con=-
centrations are measured periodically are more reliable than those in which
-these parameters are not monitored. The flow-through bioassays more
accurately reflect nature, where '"container wall" effects are likely to be

negligible and where the voclume of water per fish is much greater.



Toxicological data show aldrin/dieldrin to be a-ciitely‘ toxic to aquatic
invertebrates(27), to fish (91, 93), to birds (46), and to mammals (61),

although mammalian acute 'toxicity is relatively low.

a)  Microbes

Information regarding the effects of aldrin/dieldrin on bacterial and
algal populations is lirﬁited. Bacterial species carrying out the conversion
of ammonia to ﬁitrat_e were inhibited when aldrin conqentrétions were be-
-tween 100,000 to 10, 000, 000 ug/kg (21). Studies of the':effect of dieldrin on
soil bacteria demonstrated a reduction in the numbers of bacteria at soil
pesticide concentfations of between 100 to 1000 ug/l.' Récover_y of bacterial
pobulations varied depending upon species, and requiréd from 7 to 28 days
to reéc_h pretreatment numbers and diversity (23). ‘Similarly, diatom species -
‘are able to survive concentrations 6f dieldriﬁ greatér than inverterates and
vertebrates. A 50 percent reduction in the diatom population I;esult.ed_ from
a.f; application of 12, 800 ugll dieldrin (22). However tﬁe‘ growth rate of four
- types of marine phytoplankton has been reduced l5(‘J percent by dieldrin

concentrations ranging from about 100 ug/1 to about 500 ug/1 (32).

b) Invertebrates

Sensitivity of invertebrate organisms to aldrin-dieldrin is several
' ordéx‘s*of_magnitude greater than that of microbial organisms.
Dieldrin distributed at 1 lb/acre in a Flo_rida mérsh resulted in a
complete annihilation of the crab population and virtual elimination of
other crustaceans (2-4). | .

REGION ITT LIBRARY .
ENVIRONMENTAL PROTECTION 'AGENGY_
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Aldrin and dieldrin toxicity to invertebrates is seen in Table 1 and
Table 2, and indicate that both compounds are extremely toxic to arthropods.

Sensitivity of the stonefly, Agroneuria pacifica, to dieldrin in a 20-day

continuous flow bioassay system was 0.2 ug/l (37). A sensitive marine crab

Leptodius floridanus, exhibited delay in development at concentrations of 1
and 0. 5 ug/1 dieldrin (38). At 0.9 ug/1 dieldrin there waﬁs a 55 perceht mor- -

tality in commercially valuable pink shrimp, Penaeus duorarum, within 96

- hours (34). Dieldrin is more toxic than aldrin to the ingect, Pteronarcys

californica, and the crustacean, Gammarus lacustris (30) Aldrin has

been shown. to be more toxic than dieldrin to the crustacea, Slmocephalus

serrulatus, and Daphma pulex (30, 31).
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Table 1

Acute Toxicities for Various Invertebrates Exposed to Dieldrin

. . Species - Exposure

Stonefly -(l"teronarcella badia)

24
- Stonefly (Claassenia sabulosa) 24
Stonefly (Pteronarcys californica) 24
Stonefly (Pteronarcys californica) 48
Stonefly (Pteronarcys californica) 96
Amphipod (Gammarus lacustris) 24
Waterflea (Simocephalus serrulatus) 48
Waterflea (Daphnia pulex) 48
Grass Shrimp (Palaemonetes pugio) - 96
Pink Shrimp (Penaeus duorarum) 96
Brown Shrimp {Penaeus aztécus) 24
Brown Shrimp (Penaeus aztecus) 48
. Sand Shrimp (Crangon septemspinosa) 24
Sand Shrimp {Crangon septemspinosa) 48
Sand Shrimp (Crangon septemspinosa) 96
3+ Static Bidassay
I+ I"low-through Bioassay
Table 2

TN

R} n (ORONGEOR]

Time (hr) Method ~ (ug/1) Ref.

LC50
3 27
4.5 27
6 27
1.3 27
.5 27
1400 29

240(EC50) 31
250(EC50) 31

8.64 . 34
0.7 - 34

. 25(EC50) 90

3. 5(EC50) 90
68

_ 28
10 _ 28

7 28

-

~ Acute Toxicity for Various Invertebrates Exposed to Aldrin

Species : - Exposure _ LC50

- Time (hr) Method ug/1 Ref,

Amphipod (Gammarus lacustris) 24 S . 45 29
Sand Shrimp (Crangon septemspinosa) 24 S 30 28
Sand Shrimp (Crangon septemspinosa) - 48 - S 14 - 28
Hermit Crab (Pagurus longicarpus) 24 S 300 28
Hermit Crab (Pagurus longicarpus) 96 'S 33 . 28

. Stonefly (Simocephalus serrulatus) 48 S - 23(EC50) 31
48 'S 28(EC50) 31

Waterflea (Daphnia pulex)
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¢) Fish
When exposed to dieldrin at 1.35 ug/l for four days, estuarine fish,

l.eiodtomus xanthurus, were found to have degenerative changes in gills and

visceral tissue (34). Growth rates and reproductive performance of the sailfin

molly, Poecilia latipinna, were adversely affected during a 34-week exposure

to 0.75 ug/1 dieldrin (35).

Cairns et al. (36) found that in the first two or three months of exposure
to concentrations of dieldrin ranging from 1.8 to 10 ug/1 guppy populations
increased more among exposed groups than among controls. The authors
attributed this to decreased predation by adult fish on the young. After about
six months this population difference disappeared, apparently because the
expoged groups were less successful reproductively. Growth rates of rain-

bow trout, S. gairdneri, were reduced by dieldrin concentrations in water

of 0.12 ug/1l and above, but eggs survived at concentrations of 52 ug/l (42).
The LC50 for various fish species is seen in Table 3 for aldrin and in Table
4 for dieldrin.

Table 3

Toxicity of Aldrin to Various Fishes

LC30

Exposure ug/1
Species Time (hr) Method aldrin Ref,
Rainbow trout (Salmo gairdneri) 48 U 31 44
Bluegill (Lepomis macrochirus) 96 U 5.2 44
Goldfish (Carassius auratus) 96 U’ 28 40
Atlantic silverside (Menidia menidia) 24 S 45 91
Atlantic silverside (Menidia menidia) 48 S 20 91
Atlantic silverside (Memdia menidia) 96 S 13 : 91
Juvenile White Mullett (Mugil curema) 48 F 2,.8(TIlm) 90
Bluehead (Thalassoma) 24 S 15 91
Bluehead (Thalassoma) 96 S 12 91
Striped Killifish (Fundulus majalis) 24 S 58 91
Striped Killifish (Fundulus majalis) 48 S 26 91
Striped Killifish (Fundulus majalis) 96 S 17 91
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Clont. of Table 3

Toxicity of Aldrin to Various Fishes

LCoU0
Exposure ug/1

Species Time (hr) Method Aldrin Ref.
Striped mullet (Mugil cephalus) 24 S 126 91
Striped mullet {Mugil cephalus) 48 S 100 91
American eel (Anguilla rostrata) 24 S 18 91
American eel (Anguilla rostrata) 96 S ) 91
Mummichog ("'undulus heteroclitus) 24 S 22 91
Mummichog (I'undulus heteroclitus) 96 S 8 91
Northern pPuffer(Sphaeroides maculatus) 96 S 36 91
Bluchead (Thalassoma bilasciatmm 96 S 12 91
Striped Bass (Morone saxatilis) 96 B 7.2(TL.50)92
Shiner Perch (Cymatogaster aggregata) 96 S 7.4 93
Shiner [’erch (Cymalogaster aggregata) 96 ke 2.26 93
Dwarf Perch (Micrometrus minimus) 96 S 18.0 93
Dwarf Perch (Micrometrus minimus) 96 r 2.03 - 93
S= Static Bioassay
F'= Flow-through Bioassay
U= Unknown

Table 4
Toxicity of Dieldrin to Various Fishes
LC50
_ Exposure ug/1

Species Time (hr) Method Dieldrin Ref.
Bluegill (Lepomis macrochirus) 96 U 2.8 44
Juvenile White Mullet (Mugil curema) 48 B 7.1(TLM) 90
Shiner Perch (Cymatogaster aggregata) 96 ¢ 1.50 93
Shiner Perch (Cymaiogaster aggregata) 96 S 3.7 - 93
Dwarf Perch (Micrometrus minimus) 96 I 2.44 93
Dwarf Perch (Micrometrus minimus) 96 S 5.00 93
Atlantic Silverside (Menidia menidia) 24 S 10. 91
Atlantic Silverside (Menidia menidia) 96 S 5. 91
Striped Killifish (Fundulus majalis) 24 S 9. 91
Striped Killifish (Fundulus majalis) 96 S 4. 91
Bluehead (Thalassoma bifasciatum) 96 S 6. 91
Striped Mullet (Mugil cephalus) 96 S 23. 91
American eel (Anguilla rostrata) 48 S 4. 91
American eel (Anguilla rostrata) 96 S .9 91
Mummichog (Fundulus neteroclitus) 24 S 20, 91
Mummichog (Fundulus heteroclitus) 96 S 5. 91
Northern Puffer(Sphaérocides maculatus) 96 S 34. 91
Striped Bass (Morone saxatilis) 96 F 19.7(TL50) 92

S=Static Bioassay
F=Flow-through Bioassay
U=Unknown
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Data on the toxicity of aldrin and dieldrin ingested by aquatic or-
ganisms indicate that the compounds can be toxic at water concentrations
of 2.03 ug/l and 1.5 ug/l respectively (93). Aldrin/dieldrin also has been
reported to alter biological mechanisms of fish. Di-eldrin at 0.36, 1.08,

3.6, and 10. 8 ug in food fed to rainbow trout for 240-days Salmo gairdneri,

altered brain concentrations of amino acids associated with ammonia de-
toxifying mechanisms, aspartate, glutamate and alanine, as well as the

enzymes related to their metabolism (39),

The 24-hour TL50 (LC50) for rainbow trout, S. gairdneri, expos.ed to

aldrin has been shown to be temperature dependent and to increases with
increasing water temperature. At temperatures of 1.6 C, 7.2 C and 12,7
C the 24-hour \TLSO (LC50) values were 24 ug/1, 8.1 ug/l, and 6.8 ug/l,

respectively. Similarly, data for bluegills, Lepomis macrdchirus. showed

an effect of temperature. At temperatures of 12.7 C, 18.3 and C and 23. 8C,
the 24-hour LC50 concentrations were 36 ug/l, 16 ug/l and 10 ug/l, respec-
tively (43). Data presented in Tables 5 and 6 illustrate that the 34-hour,

48-hour, and 96-hour TL50 (LC50) values are time and temperature related.

Dieldrin has been shown to affect adversely the ability of the freshwater

fish, Etheostoma nigrum, to withstand thermal stress when exposed to a

level of 2.3 ug/1 for 30 days (41). The mortality of those exposed to aldrin
was greater thgn the non-exposed population. In additon, changeé in the
oxygen consumption, whole body lipid and liver condition were affected
adversely in fish after 15 days of exposure. These conditions later returned

to within normal ranges except for liver damage which progressed with time.



Effects of increasing temperature and exposure time on

Temperature

the toxicity of aldrin to bluegill* (44)

F(C)

45
95
65
75

(7.0)
(12.7)
(18.3)
(23.8)

24-hr,

130.
36.8
16.4

9.3

*weight of fish approximately 1 g.

Effects of increasing temperature and exposure time on

LCS50 (ug/1)

48-hr.
2
1

[e2 a8 Nas)
L] L]
~J W N hx

the toxicity of dieldrin to bluegill* (44)

Temperature
F C
45 (7.0)
55 (12.7)
65 (18, 3)
75 (23.8)
85 (29. 4)

24-hr,

54
40
24
14
10

*weight of fish approximately 1 g.

LC50 (ug/l)
48 -hr.

34
26
18
11
8.4

96-hr.

16

18

14.5
8.3
7.1
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d) Birds

The dieldrin oral LD50 for the sharp-tailed grouse is reported to be
6.9 mg/kg of body weight (94). Long-term feeding studies of birds have
resulted in thé characterization of a' variety of sub-acute and chronic toxic
effects attributable to aldrin and dieldrin, which are typical of the c.hlbrinat-
ed hydrocarbons. I'ertility among surviving female pheasants was lower
than in the control group (45). I'eeding dieldrin to pheasants at 6§ mg/ Iper
week for 13 weeks resulted in no mortality in the parents but the offspring
of these hens when fed a diet with 6 mg dieldrin/week for 14 weeks showed
75 percent mbrtality. Visual cliff tests also showed adverse behavioral
changes in chicks fledged from hens fed 8 mg/week for 14 weeks (45).
Pen-reared, 5 week old pheasants were fed with encapsulated aldrin at 0. 5.
1.0, and 1.5 mg/week for seven weeks, and another group with 0.5 mg on
alternate days to a total dose of 1.5 mg. Treatments of birds between the
ages of 5 and 21 weeks with either 1.0 mg/week or 1.5 mg total dose was
found to depress growth. I'ifty percent of the birds receiving the 1.5 mg/week

dose died within 48 hours of the first treatment (46).

Dieldrin fed to Japanese quail at dietary levels of 0-40 ppm showed
a definite relationship between dosage and mortality, The highest
no-effect level as measured by growth, health or behavmr was 10 ppm.
At mgher doses, egg production and fertility were reduced Hatched
chickes fed dietary levels greater than 10 ppm suffered mortalitites

within 2 or 3 days of hatching (48).
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The question of chlorinated hydrocarbons and their effects on avian
calcium metabolism, steroid hormone metabolism and reproduction has
been the subject of numerous investigations which have often resulted in
conflicting data, The major cause of declining predatory bird populations
in the last 20 years has been from a drastic drop in reproduétion and not
in the killing of adult birds., The failures in repfoduction follow a similar
pattern among the various species and involve delayed breeding or failure
to lay eggs, thinning of eggshells and subsequent breakage, and high mortal-
ity in embroys and newly hatched bifds. Recent studies show persistent
organochloriﬁe pesticides induce liver enzymes that lower estrogen llevels

and result in late breeding and other related reproductive fnanifestations (49).

Dieldrin was fed to 43 of 78 nesting female prairie falcons by tethering
dieldrin-contaminated starlings (fed 10 ppm for 14 days) in sight of the
falcons. Birds fed more than three treated starlings averaged dieldrin
tissue levels eight times those of untested falcons. A straightline correla-
tion was found-between the amount of dieldrin consumed and the residual
levels in the birds' fat and eggs. Eggshells from 34 untreated birds (egg
dieldrin 1.9 ppm) were significantly thicker than from seven treated birds
- in which egg dieldrin averaged 41.5 ppm. At dieldrin concentrations of
less than 20 ppm in the egg, there was no difference in the thickness of
eggshells, The data establish a corfelation between pesticide residues,
thin eggshellé, and poor hatching success (50). Studies of male chickens,
pheasants, and quail exposed to aldrin showed the chemical tb have a
feminizing effect on all three. rl;his is thought to be due to reduced

testicular size and altered hormone metabolism (52). Reproduction of
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mallard ducks, pheasants, and bobwhite quail was reported reduced or

inhibited by diets containing as little as 0, 5 ppm aldrin (53).
€) Mammals

The LD50 for rats has been reported to be 54 to 56 mg/kg body weight
for aldrin and 50 and 55 mg/kg for dieldrin (61). The oral dieldrin LD50

value for the dog is reported to be 65 to 95 mg/kg (61).

Administration of single oral dose of dieldrin to rats at 30 mg/kg of
body Weighf resulted in impaired liver function (62). ‘Impaired liver'function
also was founci to occur in a number of animals species including” man (62).
Impairment of reprodution in a variety of mammalian species has been found
to result from exposure to aldrin-dieldrin. A dieldrin dietary level of 100
ppm was found to induce abortion in guinea pigs and was lethal to one-third

of the pregnant and one-half of the non -pregnant animals (64).

Dieldrin has been reported to be transferred from the mother to
blastocyst and from mother to fetus in pregnant rabbits (54). In
continuous feeding studies, neo-natal mortality in dogs and rats has been
shown to increase (55, 56). A level of 2.5 mg/kg of 85 percent dieldrin

has been reported to produce fetal malformations in Wistar rats (57).

Repetitive oral doses of up to 15 mg/kg dieldrin administered to
pregnant sows during the last 30 days of gestation resulted in placental
transfer t;:)_ the _emlbroys-. Some degeneration of the kidneys tubules and
slight hepatic lipidosis were osBerved in the sows. No lesions were

detected in the fetuses and there were no letal deaths or abortions (58).
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Aldriﬁ/dieldrin has also been shown to cduse cytogenetic aberration in
mice (59). In two studies comprising five long-term oral studies"feeding
dieiarin 10 Ci'-1 mice at various c;oncentratic;ns. liver énlargerﬁents and
tumors were detectable.  Appearance of tumors was dose responsive since
tumors occurred 9 months following feed treatment with 10 ppm; 19 months
‘with 5 ppm; and 23 months with 2.5 ppm. Furfhéf. _the total group_s.all _

_ experienced a decrease in survival rates. At intake rates of 1.25 ppm and
1 ppm dield'r.in, no liver enlargements wefe detected clir_xica.lly. and survival

was not affected (60),
f) Human Health Hazard '

Aldrin and dieldrin are highly mobile and persistent qherﬁicals that are
not lost by dilution or degradation in the inorganic components of the en-
vironment. The pesti_cide:_s persist in the soil for several yea;s. where
they are absorbed by the roots and transported to the aerial parts of se-
quentially planted crops, such as soybeans and corn. Many of these
products are important feed componenté for animals. The pesticide .
| residues are thus incorporated, directly and indirectly, into the milk,
meat, poulfry,_ and soy p>roducts consumed by humans (See Appendices -

A and B hereto for an extensive discussion of the human hazards).

‘Evidence that aldrin-dieldrin poses a cancer hazard to man is
provided by the mouse la'borato'ry data, The cé.rcin-ogencity of aldrin/
d1e1dr1n to mouse sirains other than the CF-1 studies ment1oned above

(60) have been published (66). Although the liver is the prmc1pa1 organ
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affected in the mouse and was a major site of action in rats, there was

"also an increase in tumors of the lungs and other organs (66).

_Aldrin p-oisoning of humans may occur by ingestion. inhalation and/or

- skin absorption. Severe Symptons may result from mgestlon or per-

cutaneous absorptlon of as little as 1 gram, eSpecxally in the presence of

hver disease, Renal damage, tremors ataxia, convulsxons, followed by

central nervous system depression, resplratory failure and death are

'symptoms resultmg from acute exposure, Chronic exposures over a pro- :

longed period may result in liver damage (66). In humans. pregnancy
has been observed to offer a degree of protec’uon from dleldrm in-

tOXlC&tlon to the mother but at the expense of the fetus which concen-

' trates cheldrm in its tissues (65)

Chemxcals known to cause cancer in man have been 1dent1f1ed only

'through ep1demlolog1ca1 studles, either in the general public or in

: occupationally exposed workers. In the case of aldrin/dieldrin,

epidemiological studies have not been uossible because there are no

clear-cut differential levels of exposure and because the period of

exposure has been too short. Some cancers in man do not develop

‘until late in life, usually 20 years or more after initial exposure (66).

Animal studies are accepted as determining factors when assessing the

carcinogenic potential of a chemical to man.

Mouse and rat systems are commonly accepted experimental animal

~ species, both because their relatively short life span permits lifetime

testing within a reasonable period of time and because the pathological
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development of tumors in these species is particularly well known and
understood (66). A number of experiments have shown, as noted above,
that alarin/d_i-ell'drin induces cancer in five different strains of mice and
perhaps in the rat. Based on these data this Agency concluded in the
['II'RA proceedings, noted above, that aldrin/dieldrin pose a serious

cancer risk and health threat to man (66).
III. ENVIRONMENTAL FATE AND EFFECTS

Movement of aldrin and dieldri;n into the aquatic ecosystem is of
critical importance since, once having entered water, these chemicals
are extremely persistent and toxic. Basically, as with other organo-
chlorine pesficides,' aldrin/dieldrin enters water by one of three routes,
physical traﬁsport. chemical transport or biolgical transport. It is
virtually impossible to identify all of the various physical factors affecting

movement of persistent organic chemicals such as aldrin/dieldrin(70)

Characteristics of the soil in which aldrin and dieldrin are fou'nd
are of importance in determining the rate of movément of the pesticide.
It has been found that volatilizati.on is one means of loss of these pesticides
from sand and moist soils with low organic content. Temperature is
another parameter of considerable importance, as it has been found that
the half-life of dieldrin in a sandy loam decreased with temperature;

however, this loss apparently is not due to volatilization (71).
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Aldrin and dieldrin are persistent in the environment, but aldrin
1s readily converted to dieldrin in both living and non-living sites (72).
After its conversion from aldrin, dieldrin is metabolized or degraded
under a variety of circumstances, but gene-rally at a very slow rate,
SOme rﬁicroorganisms, insects and mammals héve been shown to
degrade dieldrin and under certain conditions. Sunlight can cause similar
degradation. Overall decomposition rates, however, are inadequate
to prevent its persistence in the biosphere (14). The photoconversion
of aldrin by ultraviolet light should be emphasized, since in nature
reéidues of this pesticide in sunlight could result in reactions significantly
affecting living organisms. Experimental UV irradiation of aldrin has
been shown to produce dieldrin and aldrin photoconversion isomers
almost quantitatively (73, 74). There is evidence that these isomers
are even more toxic than the original compounds when tested with insects
and fish (75). In general, although aldrin and dieldrin are not highly
reactive chemically in the environment, the reactions they undergo tend

to increase their potential for harmful biological effects (23).

A fundamental fact to be e}nphasized in considering organochlorine
pesticides in the biosphere is their virtual water insolubility and
high lipid solubility, which facilitates storage by fatty tissues. Aldrin
and dieldrin are preferentially soluble in living (especially lipid)
systems which almost always indicate slower métaboiism and turnover

than observed in aqueous interactions (14, 16). Microscopic plants
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and animals present highly variable responses to aldrin and dieldrin.
Although almost all of thém accumulate these chemicals to some extent,
it is probable that they afe relatively immune to acute lethal éffect_s.

In algae, aldrin and dieldrin do not build up tolevels seen with DDT;
howevér. 16, 000-fold magnification over the concentration in the medium
has been observed (76). Over 500 bacterial isolates have been studied
from soil and few of them have been found to degrade dieldrin (9). In this

study, Matsumura and Boush concluded:

(1) Dieldrin is one of the most stable and hazardous insecticides -
in our environment,

(2) This persistence suggests it is of low biochemical reactivity .
(3) The potent effects of aldrin/dieldrin depend on forming physical
complexes with‘hervous systems of insects and mammals. |
(4) Most éhlofinated hydrocarbon insecticides have little effecf on

bacterial and fungal growth.
(5-) Many microbial changes brought about by application of these

insecticides to soil may be attributable to secondary effects.

As noted above, the extent of lipid metabolism probably is a decisive
‘'parameter in bioaccumulation of these substances as evidenced by laboratory
studies which shéw concentration factors for dieldrin from water of 114,935

. in snails, 7,480 in algae; 6,145 in fish, 247 in crabs a.nd'l,'_015 in clam (16).



24

Parrish (34) reported whole body reS1dues in spot (Lelostomus xanthurus)

as much as 6 000 times water concentratmn in 11 to 18 days'’ e*cposure

The alga Scenedesmus obhguus, the waterflea, Daphma magna and

the guppy. Poec1l1a ret1culata have been found to” accumulate d1eldr1n '

d1rectly from water, The average concentratlon factors (concentratlon

in orgamsms. dry weight, divided by concentrations in water) were 1,282
for algae, 13, 954 for D. magna, -and 49, 307 (estimated) for the guppy
(79). The 'amount"_accumulated by each species at equilibrium was
directly'proportional to the concentration of dieldrin in water, Accum- |
ulation of dieldrin by guppies resulted from exposure tol either con-

taminated water or to their food source, which was Daphma magna (79).

‘The ostracod, Chiamydotheca arcuata, has been shown to accumulate

dieldrin at levels of 12, 000 to 260, QOO times that of the initial theoretical

concentration in water (77).

Studies on degradation of dieldrin by biological systems other than
microbial have been also relatively unsuccessful Because of these find-
ings it has been concluded that no biological systems are 1mportant in

reducing the actual toxicity of dieldrin entering their metaboh_sm (9)..

.Restdues of aldrin and dieldrin have been found in most molluscs,_
fishes, blI‘dS and mammals studied regardless of location in the
world (19 20). Ramwater, drinking water, and non -potable waters in
. Hawaii were sampled and found to contain dieldrin in the low parts per

tr1111on range (78)
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Aldrin-dieldrin intake in mammalian systems has been shown to
cause liver damage, kidney damage, and behavioral disturbances

(10, 58, 60, 62, 80).

Data from laboratory studies using mice have demonstrated that
dieldrin is a potent carcinogen (60, 10) and potential carcinogenic danger
to humans experiencing intake of low dieldrin levels from either food

or water has been established (66).
IV. CRITERIA FORMULATION

The persistence, bioaccumulation potential and carcinogenicity of
aldrin-dieldrin make avoidable human exposure unreasonably hazardous.
A chronic criterion . 003 ug/l would provide for the protection of aquatic

life.

Aldrin-Dieldrin has been found %o be toxic to aquatic organisms at
low levels. The Aldrin-Dieldrin 96-hr LC50 to fish is reported as low

as 1.50 ug/1 for shiner perch, Cymctogaster aggregata (93). The 96-

hr LC50 for striped mullet, Mugil cephalus is 23 ug /1, (91), and for

the striped bass, Morone saxatilis the 96-hr TL50 (LC50) has been shown

to be 19. 7ug/1 (92).

Residue accumulation of dieldrin and aldrin is well documented.
Levels of dieldrin in fish tissue from Lake Michigan have been as

much as 100, 000 times the dieldrin levels occurring in the water (68).
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. Laboratory exposixres of fish, invertebrates, and algae have indicated

that residue accumulation of aldrin and dieldrin is significant. The

reticulate sculpm (Cottus perplexus) exposed to 0.017 ug/1 d1eldrm in

water for 32 days deve10ped t1ssue concentratmns of 50, 000 times the

 water exposure level (82). The saxlfm molly (Poemha latlpmna) exposed

for 34 weeks fo 12, 6, 3, 1.5 and 0. 75 ug/1 dieldrin in water concentrated

'~ dieldrin in all tissues at least 10, 000 times (35). At the termination

of a 64-week exposure of the Ostracod (Chlamydotheca arcuata) to water

concentrations of aldrin at 0.0l and 0. 10 ug/1 and dieldrin at 0.01 and
.10 ug/1, dieldrin recovered from the tigsue (dry we1ght basis) were

12, 000 to 260, 000 times the initial theoretical water concentratlons (77).

In a model ecosystem study, residue accumulation factors for dieldrin

were determined.to be 114, 935 times water concentration for the snail,
7,480 times water concentration for algae, 6, 145 times water concen-

tration for fish, 2,145 times water concentration waterfleas, Daphnia, sp.,

1,280 times water concentration for a pond weed, Elodea, and 247 times

water concentration for the crab, and 1, 015 t1mes water concentrat1on

for the clam (16).' Other bioaccumulation studies have indicated similar
uptake levels (76, 79, 83, 84).- With dieldrin at a concentration of O 5

ug/l the rate of uptake by the crab larvae (Leptodius floridanus) in 18 days

was 0.191 ug/g per day from water (85)

In long-term feeding studies, 1 mg/kg_dieldrin affected reproduction

in the Hungarian partridge (86). Slight eggshell thinn"ing' was noted in
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mallard ducks fed a diet contammg 1.6 ppm (mg /kg) of dieldrin (87).

‘Deer were affected adversely by long-term feeding of a diet containing

7 sppm (mg/k-g.) of dieldrin (88).

L "‘he }nghly moblle and per.,xstent nature of aldrm dleldr n, as wbll as

its capability for becoming incorporated intoproduct_s consumed by

. activity of dieldrin to CF-1 mice. Levels which resulted in tumor .

. residues up to 100, 000 times the ambient water concentration occur

humans, resulis in an imminent human health hazard in view of its

.carciridgenicity. Walker, et al. (60) demonstrated the tumorigenic

.. formation can be found in aquatic food chain organisms as a result of

bioaccumulation from water.

L Bioaccumulation studies with aldrin-dieldrin have shown that tissue

" in fish (68). Since the FDA tissue residue guideline for aldrin/dieldrin
is 0. 3 ug/l water levels hlcher than.,003 ug/l could result in |
- b1oaccumulatlon to levels above .3 ppm in fish flesh. Theretore the

.. ‘chronic criterion for agquatic life is set at.003 ug /1. 'The primary impact

- . of thig bioaccumulation in fish and their food sources centers on the

| apart f::r.m ca.tcmcgmuty.

. i:iological t.ra‘n<5port of aldrin-dieldrin to birds and mammals ipcluding man.

’I‘he chronic todicity cntenon‘ of 0.003 Lg/l is based on to.uc;.ty fa tors
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GLOSSARY

Acutely toxic: Causing death or severe damage to an organism by
poisoning during a brief exposure period, normally nincty -six

hours or less.

Anadromous fishes: IMishes thal spend a part of their lives in seas
or lakes, but aseend rivers and streams al cerfain intervals to o
spawn. lixamples arce sturgeon, shad, salmon, Lrout, and

striped bass,

Application factox‘: The ratio of the safe concentration to the lethal
concentration as determined lor potential aquatic pollutarits

administered to species of interest,

Bioaccumulation (Bioconcentration): The phenomecenon wherein elements
"~ or compounds are stored in living organisms because elimination .

fails to match intake.
Carcinogenic: PProducing Cancer,

Catadromous fishes: I'ishes that [ced and grow in resh watér, but
return to the sea to spawn. The best example is the American

eel.

Chronically toxic: Causing death or damage to an or_génism by
poisoning during prolonged exposure, which, depending on the
organism tested and the test conditions and purﬁéses. may range
from several days, to weeks, months, or years, or threcugh a

reproductive cycle.
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ECS50: The concentration at which a specified o.lt‘l'ect is observed
under the test conditions in a specitied time-in' [ilty pereent ol
.l.lu: organisms tested.  Examples of specificd effects ave hemor -
rhaging, decrcased l:(-:cding, dilation of pupils, and alterd

swimming patterns,

Epilimnion: That region of a body of water that extends from the
surface to the top of the thermocline and does not have a permanent

temperature stratification.

Ilow-through bioassay: An assay system in which aquatic species
are cxposed to loxicants in a constantly flowing system, and where

the loxicant is replenished continuously or discontinuously.,

Hlardness (water): 'fhe concentration of the polyvalent metallic ions
dissolved in water. Unually it is reported as the equivalent

concentration of calcium carhonate (CaCQ ).
: 3

Hyperplasia: Abnormal multiplication or increase in the number

of normal cells in normal arrangement in a tissue.

Hypolimnion: The region of a body of water that extends from the
bottom of the thermocline to the bottom of the water body and

is essentially independent of most surface phenomena.
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1.C25: The concentrtion of a toxicant that is lethal (fatal) to twenty -
- five percent of the organisms tested under the test conditions in

a specified time,

1.0:50: 'The concenlration of a toxican!t which is lethat (Gatal® to
fifty pereent of the organisis tested ander the test condilions

in a specificd e, s victually identical with ‘'L and I',50.

L_l)SO- The dose of a toxicant that is lethal (fatal) to filty perc ent
of the orgamsms tested under the test conditions in a SpeC1hed
time. A dose is the quantity actually ad*mmstered to the
organism and is not identical with a concentratlon, which is the
amount of toxicant in a unit of test medium rather than the
amount ingested by or administered to the o.z"ganism.

Fater (1): 'The volume occupied by one kilo;,rr_'.am of water at a pressure
of 760 mm of mercury and a l(:m;l)('ralu re of ‘_3“('. A mﬁ- s

1. 057 quart.

Methylmercury: Mercury which has been methylated, uéually through.

some biological agent, such as bacteria.

Microgram per liter (ug/l): The concentration at which one millionth
of a-gram (one microgram) is contained in a volume of one liter..
Where the density of solvent is equal to one, one ug/i 1s equiva-
lent to one part per billion (ppb) or one rﬁicrbgram per kilogram

(ug/kg).
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Microgram per kilogram (ug/kg): The concentration at which one
millionth of a gram (one microgram) is contained in a mass of

one kilogram. A kilogram is 2.2046 pounds.

Milligram per kilogram (mg/kg): The concentration at which one
thousandth of a gram (one milligram')_is contained in a mass f

one kilogram. A gram contains 1000 milligmms\.'

- Milligram ;')(:r titer (mg/l): 'Phe concentration at which one milligram
is contained in a volume of onc liter, Where the density of the
solvent is equal to one, one rhg/l is equivalent to one part per

million (pprh) or one milligram per kilogram (mg/kg).
Milliliter (ml): A volume equal to one thousandth of a liter,

Nanogram per liter (ng/l): The concentration at which one billionth
of a gram (one nanogram) is contained in a volume of one-l-iter.
Wh(:lm-: the density of the solvent is equal to one, {one ng/lis
c:qui\/al(:nt to onc part per trillion or one nanogram per kilogram

(ng/kg).
Neoplastic: Describing any new and abnormal growth, such as a turﬁor.

Part per million (ppm): A concentration in which one unit is contained
in a total of a million units. Any units may be uéed (e.g., weight,
volume) but in any given application identicallunit.s_ must be used
(e.g., grams per million grams or liters per million liters).
Where the density of the solvent is one, one part per million'is

equivalent to one milligram per liter.



PParts per thousand (0/00): A concentration at which one unit is
contained in a total of a thousand units. ‘T'he rules for using
this term are the same as thosce for parts per million,  Normally,

this term is used to specifly the salinity of estuarinc or sca waters.
Piscicide: A substance used for killing fish.

Static bioassay: A bioassay in which the toxicant is riot renewed during

the test.

Thermocline: That layer in a body of water where the temperature

difference is greatest per unit of depth, It is the layer in which

the drop in 't(:mpcratu_x_’e is1 . or greater per'meter ol depth,

Tl.m - Median ‘T'olcrance Limit: T'he concentration of a test material
al which fifty percent of the test animals are able to survive
under test conditions for a specified pefiod of ekposure. It is

virtually synonymous with LC50 and TL50.
T1.50: Synonymous with TLm and virtually synonymous with 1.C50.

Tumorigenic: (ausing or producing tumors,
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NOTIC:S

V4

[FRL 278-7; FIFRA Docket Nos. 145 etc.]
SHELL. CHEMICAL CO. ET AL
Consolidated Aldrin/Dieldrin Hearing

On August 2, 1974, I Issued my Notice
of Intent to Suspend the registrations of
certain pesticdde products contalning
Aldrin and Dieldrin. After an adjudica-
tory hearing, the Chief Administrative
Law Judge of this Agency on Septem-
ber 20, 1974, issued a recommended deci-
sion concerning the allegations con-
tained in that Notice of Intent %o
Suspend. On October 1, 1974, I issued my
Opinion and Order. The three documents

are published herewith.
Dated: October 8, 1974,

RyUsseLL E. TRaIN,
Administrator.

[PI.PR.A. Dockets Noa, 145, ete.]
Srert CHEMIcAL CO. ET AL,

NOTICE OF INTENTION TO SUSPEND AND
FINDINGS AS TO AN DMMINENT HAZARD

In the matter of Shell Chemical Company,
et al, Registrants (Consolidated Aldrin/
Dieldrin Hearing) PFIF.R.A. Dockets Nes.
145 ete.

By this orde#, !ssued pursuant to section
6(c) of the Federal Imsecticlde., FPungicide,
and Rodenticide Act, a3 amended (‘“FIFRA"),
I am hereby serving notlce of my intant to
suspend the registcations and prohibit the
production for use of all pesticide products
contalning Aldrin or Dieldrin which are sub-
ject to and for which appeals were duly filed
Irem the Aldrin/Dieldrin cancellation order

issued by the Administrator of the Enviren-.

mental Proteciion Agency on June 26, 187221
Thalis suspension order 15 eflective within five
days unless the registrants request an ex-
pedited hearing pursuant to sectlon 6{c) (2},
with the added provision that I am per-
mitting, pursuant to section 15(b) (2), use
or sale of exlsting formulated stocks of pes-

ticides containirg Aldrin or Dieldrin which,

arp on hand as of the effecilve date of tho
suspenston order. Such hearing, if requested,
shall take no longer.thsn 1§ days from tho
commencement of the hearing, unless, for
good cause shown I extend that time for no
more than 5 sdditional days :
Background. The history of prior attempts
to regulate the sale and use of Aldrin and

1In the matter of SheRl Co., et al,
IP&R. Docket No. 145 ete, FPR., Vol
39, No. 126, at .p. 12804 (published
June 29, 1972). For purposes of clarifi-
cation, the result of a final”order of sus-
pension will be to prohibit the manu-
facture of Aldrin or Dieldrin for any uso
except for the three usea permitted by the
June 26, 1972, order. Those three exempted
uses are: Restricted termile use, tho dipping
of roots and tops of non-food plants and use
{n a total efluent-free mothproofing system.
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D n'ls both lengthy and ldvolved. The
‘original petition for the cancellatlon and
immed!ate suspension of all uses of Aldrin
and Dieldrin was filed by the Environmental
Nefense Fund (EDP) oa December 3, 1970.
Zhortdy thereafter, on March 18, 1971, the Ad-

ninistrator of EPA announced the issuarnce

“of approprinta notices of cancellation based
on a n...d_ng of *a substantial question as to
the safety” of Aldrin and Dieldrin, At the
same time the Admlnistralor concluded that
‘current uses of the compounds did not pose
“an !mminent hazard to the public,” as that
standard was Interpreted In that Order, and
he thus refraiced from ordering a suspension
of the compounds panding completion of the
admin!strative procedure of review provided
by the governing statute, the Federal Insec-
ticide. Fungicide, azd Podenticlde Act
(FIFRA), 7 US.C. §§135 et seq., since
amended by Pub. L. 82-518, 86 Stat. 873,
Octobar 21, 1972 (FIFRA-amended). The
Adminlistrator's fallure to suspend the regis-
tratioas prompted the filing by EDF of a pett-
tlon for review ln the U.8. Court of Appeals
for the District of Columbla. A declsion was
issued by the Court of Appeals on May §,
1972. “Exnvironmental Defenss Fund v. En-
vironmental Protection Agency,” 465 F.2d.
528 (1972). In that declsion the Court re-
manded the record to EPA for further re-
constderation of the issue of suspension, {n
light of the judiclal tnterpretation of the
power of suspension enuncieted {n the de-
cislon and the recently released Aldrin/Plel-
drin sclentlfic Advisory committee report.’
Tha Court specifically callad upon EPA $0 ax-
plicate the nature and extent of evidence
avallable on the carcinogenlcity of Aldrin/
Dteidrin,

On Jure 25, 1972, upon review of the sci-
entiflc sdvisory commltitee report and all
¢ * evallabie data the Adminlistrator reaf-
1 d the cancellatlon of nearly all Aldrin/
Dieidria preducts, In sddition, that same
order sollcited vlews from the genernl public
ona the question of whether any of the can-
celled uses should =also be suspended. Pac-
ticular emphes!s was given to those methods
of application and formulatton (le., merial
spplicatlon and dust formulation) presenting
the most obvious risik of widespread unavold-
able dissemination of the compounds.

On December 7, 1972, the Admintstrator
announced that {mmedlate curtallment of all
sertal applications, dust formulstions and
use of these products for fire ant coatrol nnd
in moth prooflng systems involving effusat
discharge had been achieved through the vol-
untary cooperation of those affected Aldrin
and Dileldrin registrants. The Administrator,
in response to the Order of the Court of Ap-
peals, agaln re-examired the Issue of sus-
pension. Based on a rcview of the evidence
avallabie at that time the Adminlstrator
again declined to exerclse his power of sus-
pension pending the completion of the hear-
ing. His dec!ston was based on the belief that
the current uses’did not present a substantisl
lixelthocd that serious harmm would be ex-
perlenced during the 12-18 months in which
the hearing was expected to be completed,

II Basts for current re-evaluction of sus-
pension. In the initlal Aldrin/Dleldrin can-
ccllation Order, former Administrator Wil-
llam D. Ruckelshaus stated then that the
Agency would be prepared to re-evaluate the
question of suspension at any later stage In
the sdmlinistrative proceedings (March 18th
Statement, 1971, p. 12). In this Agency's
brief to the U.S. Court of Appesls for the
District of Columbla filed in response to the
earlier EDP eppeal on the Aldrin/Dleldrin
suspem.lon issue, EPA readily acknowledged
- ‘“The concept of the safety of the prod-

u an evolving one which is constantly
ag further reAned m light of our Increas-
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ing knowledge.” Indeed, as the Court of Ap-
peals emphasized in its oplulon remanding
the Aldrin/Dleldrin suspension lssue to this
Agency: “The administtatlve process 18 a
continuing one, and calls for continuing re-
examination at signidcant junctures.” “En-
virormental Defense Fund, Inc. v. Environ-
mental Protectlon Agency,” supra, citing
*Amertcan A'rllnes, Inc. v. CAB."”, 359 P. 2d
624 (em banc), cert denled 385 US. 843
(1966).

There 1s no guestion but that the current
proceeding involving the continued registra-
tion and future manufacture and use of
Aldrin/Diesldrin products i3 at a “significant
juncture.” It has been estimated that the
taking of evidence alone in this hearing will
continue for another 4 or 5 months. This
means that a fnal Agency declsion cannot be
expected until sometime in early 1975. Thus,
the time period for a final declsion as pro-
jected by the Admin!strator in December
1972 has grown conslderably. Absent this
Order there is nothing to prevent the manu-
facturer, during the period prior to a flnal
decislion on cancellation. from producing an
additional -estimated 10 mlilllon or mors
pounds of active technical product Aldrin for
anticipated 1975 sales. This will mean that
after formulation of the technical ‘product
over 50 mlllion pounds of formulated final
products will be avsailable for sale and pos-
sible use over the perlod of the next year. The
manufacturing process which would produce
the Aldrid/Die!drin products for sale and use
in 1975 has been scheduled, sccordlng to the
sola maenufacturer, Shell Chemical Compaay.
to begin on September 1, 1974, Shell hasg re-
fused to delay voluntsrlly the manufacture
of these products until compiletion of the

current cancellation hesring. If after the end .

of the cancellation proceeding I declde finally
to prohiblt the use of thesa pesticides and
yet the current manufacturing cycle is per-
mitted to be complated, the disposal of such
tremendous amounts of these chemicals will
present enormous environmental risks and
problerms, discussed further below, which
must be anticlpated and avotded by this ac-
tion. Once the manufacturing process 1is
completed such risks are {rrevodably created.

This proceeding Is at a “slgnificant junc-
ture” in another highly significont sensa in
that an !ntense examlnation of the reievant
evidence over the past year has.brought to
light certain previously -unknown facts,
which have now been reviewed and scien-
tifically documented for the first time, On
March 22, 1974, this Agency's Oflce of
Hazardous Msaterials Control, through the
Ofice of General Counsel, compieted fits
presentation of evidence both as to the risks
(human, eavironmental, and economic)
from continued Aldrin/Dleldrin usage, the
avallability of preferable alternative com-
pounds ard the projected economic conse-
quences of discontinuation.

Jt 1s cleor that a great deal or evldence
was slmply not avallable to former Ad-
ministrator Ruckelshaus at the dime of his
re-evaluatiuvn of the suspension i{ssue on
December 7, 1072. A brlef elaboratlion of such
evidence 1s set forth below in Sectlon IOI of
this Order. In addlitlon, one cannot ignore
events of this summer such as the necessary
condemnation of more than eight mlillion
Dieldrin contaminated chickens (some of
which accumulated lsvels of Dieldrin as high
as 3 ppm {n the fat) in the State of Missis-
sippl. Thls occurrence highlights a major
potentlal problem which will continue to
exitst as long es these perslstent, highly fat
soluble compounds continue to be used.
While the inctdent in Mississippl 1s unique
in it3 staggering proportions, I am Informed
that it 13 by no means an isolated incident
but affects other industries as well. Whether
these {ncldents are a result of accldents or

misuse, or whether they are & direct con-
sequence of ths Intense agriculiure.use on-
feed and food crops, dees not of coursa alle-
viats the econortlc consequences which must
bo borne by the afected lndustry or.the
serious potential risks to pubifc health. In-
deed, tke regular patiern of such occurrences
would seem to indlcate that as long
es Aldrin and Dieldrin comtinue to be used,
such contlnuing threats to tke public
egafety are lnevitable.

I Evidence in support of suspension. In
remanding the suspension lssue to EPA in
May of 1972 the Court of Appeala, as pre-
viously noted., put spéclal emphasis on the
Issue o©of carcinogen!clty, asking EPA to
elaborate on the natura and extent of such
evidence, “Environmental Defense Fund, Inc.
v. Environmental Protection Agency,” supre.
at 538. Consequently a discussion of the
limited evidence avallable at that tlme, f.e.
evidence of liver tumors caused by Dieldrin
in a single sirain of mouse, constituted the
principle rationale supporitng the Ad-
ministrator’s finding of a “risk” amount-
ing to a ‘‘substantial questioa of safety’” but
not “a red light requiring tnmediate elimina-
tion of all dleldrin residues in the dlet.”s
{December 7, 1972, Order, at 10, fn. 5). The
Administrator did not elaborate further on
the risks of other toxic effects nor the lssue of
benefits or lack thereof.

I am not required here to make 8n exten-
slve elaboration with findings and conclu-
slons on the multiple issues involved In the
cancetlation proceedleg. As the Cowrt of
Appeals observed in “Environmental De-
fense Fund v. Environmecxial Protection .
Agency.” supra, at 537, “the function of the
suspension decislon Is to make a preliminary
essessment of evidence, and probabllities,
pot an ultimate resolution of dificult Issues.™
Thus, I will outline with specificity why the
best sclentific and medical evidence coz:npels
suspension at this time.

Specifically, we have learned tha AO“Ong
pertinent Informatlon:

1. Since the 1970 usage of A]d.rln t.he last
year for which complete use ﬂgu.res were
available prior to the lssuance of the Decem-
ber 1972 Suspension Order, the use of Aldrin
has actually increased from 89 million to
11.8 milllon pounds {n 1972. Thus, the con-~
tinued decline 1n use that was anﬂclps..ed
at that time bas not been reallzed,

2. For the most recent reporting perlod of
Fiscal Tear 1973, the Food and Drug Admin-
Istration, In 1ts market basket survey, reports
that measurable amounts af Dieldrin wers
found in composite samples of 83 percent of
all dalry products, 88 percent af all garden
fruits {except tomatoes, green peppers, cu-
cumbers), 86 percent of all meat, fish, and
poultry samples and In percentages which
racge from 12 percent to 42 percent in other
food compos!tes of graln and cereal products,
potatoes, lenfy vegetables, -oils, fats and -

.shortening, and frult. In the normal diet tho

majority of total Dleldrin intake is due to
the resldues In datlry products, meat, £sh,
and poultry. While actual Dieldrin Intake
lcvels have shown a slight declne in the
market basket survey for the years 1971 and
1972, the percentage of major food category
coruposites found to contaln Dleldrin have

21t should be noted prior to discussion of.
the evidence that while Aldrin use accounts
for mnearly 85 percent of the total use
of the two compounds, Aldrin 13 known
to break down fuite repidly into its
metabolite Dieldrin. Consequently, restdues
found In the environment are principsally
Dieldrin residues; and’ thus the Lazards
of Dieldrin arye generally focused upon.
Oceasionally the two are used l.nt.erchenge—
ably. -
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actually shown a sieady {ncrease during this
same period. -

In additlon, alr monitoring conducted by
this Agency during the years 1970-72 reveals
that Dieldrin was detectad In over 85 percens
of the 3.345 alr samples taken natlonally, so
that respiration must be constdered an addi-
tlonal source ol human Dieldrin !ntake,

3. It appears from recent data tha: vir-
tually every individual in this countiry has
Dteld:rin stored tn the body. Based on the
annual natlonal human monlioring survey
conducted by this Agency. tissue samples
taken during therapeutic surgery or at
autopsy revealed that In 1970, 98.5 percent
of all individuals tested had detectable resi-
dues of Dleldrin in the!r adipose tlssue, with
an average of 0.27 ppm. For the vear 1971,
99.5 percent of all those sampled bhad detect-
able amountis that averaged 0.29 ppm.

4. Evidence now avallable indicates that
Dieldrin definitely causes signiicant (n-
creases of tumors in t¥o and probabily three
cdiferent sirnins of mice tested. Moreover,
there Is positive evidence of increased tumor
incidence when Dieldren was fed in low
doeses to two different strains of rats as
well. Manyg of these tumors have been dlag-
nosed unequivocally by eminent pathologists
as mallgnant. There !s further positive evi-
dence af malignancy based on metastasis to
other organs and iransplantabiity lnto un-
treated host animals. Dieldrin-caused tumors
In both mice and rats appear at a variety of
sites within the body, Includirg the !lver,
lungs, lymphold tlssue, thyrold, uterus and
mammary glands. These tumors have re-
sulted at highly statistically significanst
levels from d!etary dosages as low as 0.1 pem
in the dtet. which Is the lowest dosage ever
tested Ln any animal species. In short. even
the lowest levels of Dieldrin produced sig-
nhiflcant cancerous effects. Furihermore, the
evidence indlcates tha: exposure o Dieldrin
for perlods as brief as several weeks Is sufd-
clent to cause hlghly sigalficant carclno-
genlc effects n test animals.

This evidence is conslderably more exten-
slve than that lavolving the single straln of
mouse dlscussed In the December 7, 1972, Or-
der by the Adminisirator. This {s znot to say
that a compound should not be considered
carcinogenic because the first and only evi-
dence of c¢arcinogeulcity is based on the re-
sults of a single expertment {a a single sirain
of one particular test specles. Indeed, such
evidence generally ralses a substantia} ques-
tlon of safety requiring commencement of
cancellatlon proceedings. Recent observations
made by scient!sts In the World Health Or-
ganizatton's Internatlonal Agency for Cancer
Research demonstrate that It Is uniixely thasg
8 compound shown to be carcinogezic in one
specles will not similarly be carclnogenic
when adequately tested In another test spe-
cles. The more extensive data which have now
been developed on the carcinogenicity of
Dleldrin confirm and augment the original
dnta from the single siraln of mouse. World
cancer experts who have testifled at the can-
cellatton hearings earlier this year have con-
firmed the very serious nature of this evl-
dence. .

5. Whtile there 1s no known wAy of ex-
trapolating absolute concluslons from ani-
mals to man, we do kanow tha: the baslic
overall similartty of the experimensal anlmal
to man from the standpolnt of carcinoge-
nicity Is clear in principle. The principie s
accepted by G.S. Governmen: Agencles and
private heaith organizaciens. While recogniz-
tng the {act that exposure to even the small-
est amount of a carcinogen 1s no guarantee of
absolute safeiy, sclent!sts at the Nat'onal
Cancer Institute have devised oue method
‘or estimating the degree of cancer risx to a
Jorticular carcinogen. These esilmates aro
derived from the anlmal cancer test results,
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Based upon these calculations and the neces-
sary assumptlons, the present estimated aver-
age humsan dally dletary Intake of Dieldrin
subjects the human popuiation to an ex-
tremely high cancer risk,

6. While most of the data w'th respect to
the estimated daliy intake of Aldrin/Dteldrin
are computed on arn aversage basis, 1t s ob-

" vious that based on differences in dietary

compositlon some segments of the popula-
tlon will greatly exceed that average. In
fact, we have now learned from a natlonal
dletary survey that 7oung children, particu-
larly t{nfants from birth to one rear of age,
because of thelr high dalry product diets,
consume considerably more Dieidrin on a

body-welght basis than any other age seg- °

ment of our population. Evidence from lab-
oratory experiments with test anlmals hag
shown that the newborn Is generally more
sensitive to carclnogens. Therefore, Infants
exposed to Dleidrin may be subjected to a
corslderably increased risk, It has been
shown that In humans Dieldrin is transferred
to the fetus during pregnency. Thus exposure
to Dieldrin begins at the eariiest stages of
life. .

7. Evidence based upon human sublects is
virtually {mposstible o obtaln. The general
human pspulatton 1s continually exposed to
& multiplicity of chemleals. A signifcans
“control group” Is thus Impossible fo estab-
lish. Moreover, to awalt the taenty to thirsy
years of exposure necessary to determine the
ultimate effect 1S only to walt until the dam-
age L0 an entire generatlon of humans s
complete. We reject the “body count” ap~-
proach to protection agalnst cancer or other
such long term threats to public health. Pre-

- dictlon based on laberatory tesilng 13 thus

necessary and unavoldable if pubtic health
Is to be protected.

8. There are additional serfous quesilons
as to other toxicological effects demonstrated
by these compounds which have a bearing on
further human and environmental risks.

‘These Include, birth defects caused by Aldrin

and Dieldrin in hamsters and mice, adverse
elfects on learalng capabilities In monkeys
fed low levels of Dleldrin, adverse reproduc-
tive eflects caused by Dieldrin {n male aad
fomale dogs and mice and evidence showing
the danger posed to endangered species such
as the bald eagle,

9. Finally, there Is no agricultural neces-
sity for the major use of these compounds.
It ts estimated that more than 90 perceny of
the total usage of Aldrin and Dieldrtn 1s on
corn. According to the most recently pub-
lished U.S. Department of Agriculture statis-
tles. less than 10 percent of the tote! cora
grain producing acreage in the Untied States
i3 treated with these compounds. On the
acreage where Aldrin s used, there are en-
vironmentally preferabls substitute Dest!-
cldes, nlternative means of pest control or
promising substitutes awaiting Federal reg-
istration.

The number of additlonal uses which are
actuzally belng defended in the hearing s
quite small, For most of these minor uses
there also are alternatlve pesticldes which
can be utllized. In a few specific Iastances
of very minor uses, there may be no reg-
Istered alternatives at this time. However,
the proviston of thls suspenston order per-
mitting continued use of already formulated
Aldrin and Dleldrin products will give some
tima for the registration of promising en-
vironmentally :olereble alternatives., where
regisirations do not already exiss.

As was stated by a subgroup withln the
U.S. Depariment of Agric .lture reviewing
Aldrin/Dicldrin residues {n food and feed as

i{ar back a5 December, 1963

t 5 pertinent to note an experience of
aboui len years ago when 1T was clearly de-

termined by restdue studies that aldrin, dlel-
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drin, and heptachlor could no longer be per-
oiltted to control grasshoppers on western
rangeland because of meat residus proolems.
The search [or nonparsisten: alternative in-
secticides was silmulated and an efec-ive
orgenophosphorous insectleide was found.
Thus, a serfous food safety problem was
elimlnated. Agriculiure in general would not
surler if aldrin-dleldrin were elimtaated {rom
use on agricultural crops.

Having reviewed the above stated pertinent
factual data as well as all other avallable
pertinent data, I am persuaded that thers
exists an “!mminent hsazard" withln ihe
meaning of ‘the statute (as defined by sec-
tion 2(e) of the FIFRA). It should be noted
that during late 1973 and early 197%+ the
Agency stal presented 1iis evidence on the
carcinogenicity of Dieldrin. During this time
the marnufacturer, through counsel, had 13
full resources avallable for extersive cross
exam!nation of witnesses. The manufacturer
has completed the presentation of mos: of {ts
evidence on other aspects of the case. While
earlier this vear !t was anticipated that the
responsive evidence on carcinogenicity would
have already been completed, !t now an-
pears that thls evidence wU! be presented
during September and Ociober of this vear.
The cancer exper:s with whom we have con-
sulted advise us that the rebuttal evidence
thus far profiered by Shell !s unlikely to be
persuasive. Further assessment of the
substantiallty of this evidence can be made
at the expecited hearing, If the registrants
reauest such a hearing.

1V Efect of order and considerations given
thereto. I And that In light of the evidance
above and because of ‘he ‘ime %his hearing
w1l take In the furture, a sltuat‘on ex:sts in
which the manufacture of Aldrin and Diel-
drin durtng the com!ng months will be “I'kely
‘0 result In unreasonable adverse ed2cts” on
man and the environment? In consultation
wlth the sole mardfaciurer of Aldrsin/
Dteidrin, tho Shell Chemical Company, and
its formulators, a determination shail be
made ns to the precise extent of formulated
products currently on hand as of the date of
this order. Any stocks of technical grade
Aldrin and Dleldrin which have not already
been formulated !nto products may not
kenceforth be formulated for use in any
product other than those uses exempted In
the June 26, 1972 order as conflrmed {n the -
December 7, 1972 order.

This Agency !s not unaware that certaln
partlcular uses of pesticides can reswlt in a
greater lixelihood of unreasonable adverse of-
fecis on the environmens than otherss. Such a
distinctlon. however, Is pearticularly d{®cult
to make wlith respect o she compounds
Aldrin/Dleldrin which are so hlghly peraisc-
exi, mobile, lipid solubie and capable of ex-
erting such a broad raange of toxlc edec:s.
Therefore, this order eJects nll those regis-
tered uses for which appeals were duly Alled
Trom the June 26, 1972 order (see footzote 1
above).

Finally, I have Invoxed the new "“"Special
Rule” provision of sectlon 15(b) (2) per-
mitting coniinued use of those existing
siocks of formulated, federaily registered
products containing Aldrin or Dleldrin, It 's
hreld by many of those who have Investizgated
the potential risks and problems attendant
o the disposal of consolidated stocks of some
toxic materials, stuch as these pestlcides. thao
It mazr weil be safer environmentaliy to d!s-
Ppose of thewmn through normal use patierns

2 As further defined by the siatule, section
2(bd). the term ‘'‘uanrcasonable adverse gf-
fecls on the environmeni” can !nclude “any
unreasouabie risk to man or the envi-onmazs,
taking nto account the econom!c, swaoial, and
environmental costs and tezefl:ts of the use
of any pestlcide.”

13, 1974



th._. to attampt to retrieve the product from
tha retal’er or user, and then to transport,
¢onsolidate and efther bury or burn remain-
ing supplies. Absent Invoking the “Special
Rule”, this latter alternative Ls what would
" » required at present with exlstlng formu-
.ac2d stocks, Additionally, it is my under-
stapding that corn farmers have already ap-
plied Aldrin this past spring, so that there
remalns only limited usage on minor crops
' during the remalnder of the current grow-
ing seasons. Permitting use of existing stocks
in these situations will not penalize farmers
who have alread purchased the compounds
with the expec:-tton of using them during
the remaunder ol the growlng season.
Accordingly, I intead to order the sus-
peaslon of the registrations and prohibit the
productlon for use of all pesticide products
contalning Aldrin or Dieldrin which were
subject to and for which appeals were duly
filed from the Aldrin/Dleldrin cancellation
order 1ssued by the Administrator of the En-
vironmental Protection. Agsacy on June 286,
1972 (see footnote 1, above). In the absence
of a request for an expedited hearing, this
order shall be effective 5 days aflter rece!pt
by affected registrants,

Dated: August 2,'1974.

Russzir E. TRAIN,
Administrator,

[FIFRA Dockets No. 145, ete.)
Surrs, CHEaucaL COMPANY, ET AL.

PRELTMTINARY STATEMENT REGARDING
AECOMMENDED DECISION -

These are coasolldated proceedings under
the Federal Insecticide, Pungicide, and
Rodenr. cide Act, 25 amended (7 US.C. 138
e . 1973 Supp.). Pursuant to section §(c)
3 + act (7 U.S.C..138d(¢c)). the Adminis-
ti..or, o August 2, 1074, 1ssued a notice of
intention “to suspezd the registrations and
prohlbit the produc:ion for use of sll pesti-
c¢ide products containing Aldrin or Dieldrin
which are subject to and for which appeals
were duly 3led from the Aldrin/Dieldrin
cancellatlon order issued by the Adminis-
trator of the Environmental Protection
Agezcy on Juae 28, 1972.3% The notlce of
suspension salso containsd detalled Sndings
pertaining - to the question of “lmminent
bazard™ as required by the act.?
“Unreasonable adverse efects on the environe
ment” 15 defined !n the act to mmean “any un-
reasonable risk to man or the environment,

1 As explained In the August 2, 1974 no-
tice, a final order of suspension in these
consolidated proceedings would not include
the 3 uses permlitted by the Junes 26, 1972
order, that is, resiricted termite use, the
dipping of roots and tops of nonfood plants
snd use In a totally effluent-free mothproof-
ing system. Also, the August 2, 1974 notice of
suspenslion permit:ed, pursuant to section
15(b) (2) of the ect (7 U.S.C. 136m(b) (2))
the “use or saie of existing formulated stocks
of pesticides containing Aldrin or Dteldrin
which were oo hand as of the effective date
of the suspenston order."”

t Section 6(c) (1) of the act provides that
“If “te Adminlstrator determines that action
'3 zecessary to prevent an imminent hazard
during the tims requtired for cancellatton or
change ln classification proceedings, he may,
97 order, suspead the registration of the
cecticide tmmediately.” The term "Imminant
itward’ is dellned to mean, 1o part, “a situa-
tien which ex!sts swhen the continued use of
a nesticlde during the time required for
< Hatlon proceeding would be lkely to
T . In unorecsonable adverse effects on
tke environment ¢ ¢ *” (7 U.S.C. 136(1)).
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taking into eccount the economic, soclal, and
environmental costs and beneflts of any use
of any pesticide.” (7 US.C. 138(bb)).

Shell Ckemical Company, the sole manu-
facturer of the pesticides
timely objections to the notlice of Intentlon
to suspead and subsequently 22 other regis-
trants also filed objections thereto? In addl-
tion, the Secretary of Agriculture of the
United States, Environmental Defense Fund,
Inc., the National Audubon Soclety, and
Florida Cltrus Mutual were granted leave to
intervene herein pursuant to § 164.121(e) of
the rules of practice (38 FR 19371, 19378).

Section 6(¢é) (1) of the statute further pro-
vides that “No order of suspenston may be
issued unless the Administrator bas issued or
at the same time lssues notlce of his inten-
tion to caacel the registratiqn or change the
classification of the pesticide.” By PR No-
tice 71-4, dazed March 18, 1971, and issued
by the Acting Direclor of the then Pesticides

Regulation Division, after prior plecemesl

cancellatlons of registrations of pesticides
contalning the insectleides aldrin and diel-
drin, the registratlons under the act of all
registrations of products contalning aldrin
and dleldrin were cancelled. Of the 88
registrants who, in efect, appealed the can-
cellation of their registrations by PR Notice
71-4, 2 requested a publlc hearing and 84
registrants requested that the matter be
referred to an adsisory commitiee selected
by the National Academy of Sclences, which
they could then do under the statute. The
cancellations involved were not efleciive
pending the outcome of such appeals. The
Alirin/Dleldrin Advisory Commlttee to the
Adwministrator issued a report March 28, 1972,
recommendlng, n part, that certain uses of
the. pesticides lnvolved be disallowed, that
enumerated uses thereof are “valuable and
not harmiul,” that further studies be con-
ducted In specified areas and that a further
review be conducted in the future.

By a Determination and Order dated
June 26, 1972, then reqgulred by the statute,
the Administrfator ammed the cancellation
of the regtsirations of all products containing
aldrin or dieldrin except with respect to those
registered uses involting the dipping of roots
or tops of nonfocd plants, subsurface ground
insertions for termite control and mothproof-
ing by maruwlacturirg processes which utilize
the pesticide in a closed system, which uses
the Administrator found to ‘'pose de minimus
risks.” The Administrator therein deferred
decision on the suspension, as distlnguished
from the canpcellation, of the aldrin and
dleldrin registracions.

Section 4c of the act (7 US.C. 135b(¢))
then provided that administrative appeals
from the decislon of the Administrator to
maintain cancellations in efflect may be t.ken
within 60 days (rom the date of such deci-
slon. Appeals therefrom were taken by the
filing of objections thereto and request for
a public hearing by 38 registrants.

The Administrator, by a Determinatlon
and Order dated December 7, 1972, in part,
consolldated into the cancellation proceed-
it.gs petitions dealing with tolerances of al-
drin and dieldrin pursuant, in efect, to sec-
tions 406 and 402 of the Federal Food., Drug,
and Cosmetic Act (21 U.S.C. 348 and 34Ga).
The Administrator aiso thereln declined to
suspend the registrations ir -olved, clarified
hls prlor order with respect 20 permitted uses

$It 1s not cleur that ail of the. additional
tegistrants fiied timely objections and are
propetly parties to these proceedings. How-
ever, respondent has falled to flle motions to
dismlss in thls regard end we are not in
posscssion of the facts to enable us to declde
this Issue.
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involved, filed -

and, in effect, fted the cancellations of
registrations for rpanufacturing use only,
Oral hearing in the cancellation proceedings
commenced August 7, 1973, and was ln preg-
ress when the notice of intention to suspend
w23 Issued.* '

On August 7. 1974, Herbert L. Perlman,
Chlef Administratize Law Judge, Environ-
mectal Protectlor Agency, was appointed the
Presiding Officer tn the suspension proceed-
ings. Prehearing conferences were held Au-
gust 7, 8, 9 and 13, 1974, and the hearing
herein commenced August 14, 1974. The reg-
Istrants fling objections to the notlce of in-
tention to suspend subsequent to the fillng of
objections by the Shel Chemical Company
were consolidated into the proceeding insti-
tuted by Shell pursuant to § 164.121(£) of the
rules of practice and- evidance received In
the cancellation proceedings was Incorpo-
rated by reference tnto tke suspension pro-
ceedings by the agreement of the partles. In
addition, respondent did not present evi-
dence herein with respect to the matters
contained In paragraph 8 of the August 2,
1974 notice of intention to suspend dealing
with toxicological eflects of aldrin and diel-
drin other than cancer, and danger Rosed to
endangered spectes.

The Administrator ordered that the hear-
ing berein take no longer than: 15 hearing
days and the hearing closed September '12,
1974. The ‘active participants at the hearing
were represented by the following:

Willlamm D. Rogers, Andrew S. Srulwich,
David H. Lloyd and Linda Blumenfald, At-
torneys at Law, Washington, D.C.,, repre-
senting Shell Chemical Cc_:mpa.ny.

Raymond W. Fullerton and Richard S,
Wasserstrom, Office of the General Counsel,
United States Department of Agriculture,
representing Intervenor Secretary of Asgrl-
culture of the Uniled States; and John A,
Enebel, General Counsel, United States De-
partment of Agriculture, who presented one
witness and made oral argument for this
intervenor,

Willlam A: Butler and Jacqueuue M. War-
ren, Attorneys at Law, Washington, D.C., rep-
resenting Intervenors Environmental De- -
fense Fund, Inc. and the Nauona.l Audubon
Soctety, and

John C. Kolojeski, Willlam E. Reukauf,
Timothy L. Harker, Ed~ard Lyle, and John
W. Lyon, Ofice of the Gereral Counsel, En-
virouamental Protection Ageacy, represent-
ing respondent Assistant Admizistrator, En-
vironmental Protectlon Agency.

Subsequent to the close of hearing the par-
ties filed briefs and I hereby submic my ree-
ommended decision within the exceedlngly
short period of time provided by the rules of
practlce.

FINpines oF FacT

1. The registrants in these consolidated
suspenslon proceedings are as follows:

Agway Inc., a corparation whose address is
Box 1333, Syracuse, New York;

AMOCO Ofl Compsany, 8 corporation wwhose
address Is 200 East Randolph Drive, Chi-
cago. Illnols;

Arlenge Laboratories, Inec., 8 corporation
whose address 13 175 Pear] Si-a¢, Brooklyn,
New York; |

Borden, Inc. s corporation whose address is
50 West Broad Street, P.O. Box 2478, Colum-
bus, Ohlo;

¢ By August 2, 1974, over 24,000 pages of
trs iscript and meny thousand of pages of ex-
hibits, including the witnesses’ direct testi-
mony, were adduced In the consolidated can-
cellation proceedings.
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sorderland Products, Inc., a corporation
whose address 13 560 Fuiton Street, P.O.
Box 368, Buffalo, New Yori:

Bonlde Chemlical Company. Inc., 8 corpera-
tlon whose address is Gtica, New York:
C. J. Martin Company, &8 company whose ad-
dress 13 608 West Maln Street, P.O. Box

1089, Nacogdoches, Texas;

Chevron Chemical Company, & company
whose address is 200 Bush Street, San
Francisco, California;

Coastal Chemical Corporation, a corpora-
tlon whose address {s Evans Street, Ex-
tension, P.O. Box 855, Greenville, North
Carollna; .

Colorado Internatioral Corp., a cor¥>oracxon
whose address {3 5321 Dahlla Street, Com_

- merce City, Colorado; o

Dexol Industries, a company whose address
1s 1450 West 228th Street, Torrance, Call-
fornla;

Farmland Industries, Ine.,
whose address i3 P.O. Box 7305, Kansas
Clty, Missour; -

FCX Inc. a corporation whose address Is
P.O. Box 2419, Raleigh, North Carolina.

‘ Helena Chemlical Company (Midsouth Divi-

sion), a company whose address Is P.O.
Box "N, West Helena, Arkansas;

' Eey Laboratories, Inc., a corporation whose

address 1y Baskins Crossing, Largo, Flor-
1da;

* McLaugh!ln Gormley King Company, a com-

pany whose address i3 1715 S.E. Fifth
Street, Minneapolls, Minnesota:

Riverside Chemical Company, a company
whose address 13 P.O. Box 17119, Memphls,
Tennesseo; .

Shell Chemical Company, a division of Shell
Oll Company, a corporation, whose ad-
dress is 2401 Crow Canyon Road, San
Ramon, California;

‘»uthern Agricultural Insecticldes, Inc., a
corporation whose address is P.O. Box 218,
Palmetto, Florida;

Staufler Chemical Company, a company
whose address ls 1200 South 47th Street;
Richmoand, Californis;

.Stephenson Chem!cal Company, Inc., a cor-
poration whose address {s P.O. Box 87188,
College Park, Georgla;

Stevens Industries, Inc., a corpofation whose

' address is Dawson, Georgia; and

; Trlangle Chemical Company, a company

! whose address is P.O. Box 4528, 206 Lower

i Elm Street, Macon, Georgia.

| 2. The intervenors In these consolidated

! suspenslon proceedings are the Secretary of

| Agriculture of the Ualted States,- Eaviron-

mental Defense Fund, Inc., Natlonal

Audubon Soclety, and Florlda Clirus Mutual,

_The respondent hereln is the Assistant

Administrator, Enviroomental Protectlon

. Agency. . i
3. Aldrin is the common name of a chemi-

' cal compound approved by the International

- Organization for Standardization (except in

Canada, Denmark snd U.SSR.) and by the
British Standards Instituilon for a material
contalning not less than 95 percent ot 1,89,
10.11.11-hexachloro-2,3-7, 6-endo-2,7,8-exo-
tetracyclo [68.2.1.139.07] dodec-4,9-dlene. In
Canada, aldrin refers to the pure compound,
known as HHDN In Great Britaln. It was in-
troduced in the United States in 1948 by
Jullus Hyman and Company as Compound
‘118 under the trademark Octalene. In Decem-
ber 1949, the insecticide was given the com-
mon name “aldrin” by the Interdepart-
mental Committee on Pest Conirol of the
United States Department of Agricultire,
It has been used as a broad spectrum la-
secuicide on a variety of crops and in a wide
variety of locations and situations. Its In-
secticldel action was first described by Licon
‘wnder patent number 2,635,977 (this was

ansferred to Shell Development Company

11963), and Schmerllng had patent number

a8 corporation ,
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2,911,477 (transferred to Unlversal Oil Prod-
ucts In 1959). The physical properties of the
compound are as follows:

(s) As & pure compound, it i3 a white
crystalilne odorless solld, with a molecular
weight of 364.93.

(b) It has a melting point of 104-104.5°
Centigrade. -

(c) Its vapor pressure i3 231x10-*mm of
Mercury at 20° Centigrade.

(d) It is slightly soluble {n water (0.0037
mg/100 ml or 2.7x10- grams per 100 mul-
liters of water).

(e) It is lipophilic, having a strong at-
traction for fats, and 1s fat soluble.

(f) Its colubllity in vartous substances is
a3 follows:

. Pentane—3 grams per 100 milllliters at
25°*C. . ’

Ethanol—5 grams per 100 milliliters at
25°C.

n-Butanol—9 grams per 100 mlilliliters at
25°C.

Butanone—24 grams per 100 milltliters at
25*C.

Ampylacetate——30 grams per 100 milllliters
at 25°C.

Acetone—68 grams per 100 milliliters at
25°C.

Benzene—83 grams per 100 mlilliliters at
25 C.

Xylene—02 grams per 100 mllliliters at
25°C.

Ethylenedichloride—105 grams per 100 mil-
lliters at 25°C.

Carbon Tetrachloride—105 grams per 100
milliliters at 25°C.

(g) It s stable in the presence of organlc
and inorganic alxalles.

(h) Oxidizing agents and strong aclds at-
tack the unchlorinated ring. : .

(1) Upon prolonged storage, there is a slow
formation of Hydrochloric actd (HCl) which
causes it to be corrosive.

(]) The technical product is a tan to dark
brown solld with a melting range of about
49 to 60°C.

(k) It ls a non-systemic and persistent in-
secticide.

4. Dleldrin, a manufactured product and
a metabollc degradation product of aldrin, s
“the common name approved by the Interna-
tional Organizatlon for Standardization (ex-
cept in Canada, Denmark and the U.S.SR.)
and by the British Standards Institution for
8 matertal contalning not less than 85 per-
cent of 1.89,10.11.11-hexachioro - 4,5 - exo-
epoxy-2.3-7,8-endo=2,1 - 7.8 - ex0 - tetracyclo
{6.2.1.1.790°%] dodec-9-ene. In Canada diel-
drin refers to the pure compouzd, known as
HEOD in Great Britain. It 1s used as a broad
spectrum insecticide and was first introduced
in 1948 by Jullus Hyman and Company as
Compound 497 under the trade name of Acta-
lox. In’ December, the insecticide was as-
signed the common name “dleldrin” by the
Interdepartmental Committee on Pest Con-
trol. It Is classified as a non-systemic and

persistent insecticide of hlgh contact and -

stomach activity to most insects. U.S. patents
were granted to Soloway with the patent reg-
{stration number of 2,676,131. This was trans-
ferred to the Shell Development Company in
1954. Another U.S. patent was issued to a
Payne and Smith. patent number 2,776,301
which was transferred to Shell Development
Company n 1957. A British patent number
794,373, wos assigned to N. V. Bataafsche tn
1958. Some of the physical properties are as
follows:

(8) The pure compound !s a white ocorless
crystalline solid with a molezular weight of
380.93.

(b} Iis melting polnt s 175-176° Cent!-
grade.

(c) Iis vapor pressure Is 1.78x10-' milll-
meters of mercury (Hg) at 20° Centlgrade.
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(d) Ittslipophlllc, hasa strong attraction
to fats, and s fat soluble.

(e) Its solubllity tn various substances is
a3 follows:

Otl, Standard No. 10—1.3 grams per millt-
iiter at 30° C.

Hexane—2.5 grams per miliiliter at 30° C.

Methanol—3.4 grams per mtllliiter at 30° C.

Acetone—35.4 grams per milliiiter at 30° C.

Benzene—36.9 grams per milltliter at 30° C.

(f) It Is slightly soluble in water, 0.188
milligrams {n 100 milllliters of water to say
it in snother way, 1.86X 10 —4g/100 ml.

(g) Dleldrin s more stable than aldrin as
indicated by 1ts stabllity when exposed or
combined with alkall and mild acids.

(h) The technical product Is buff to light
brown flakes with a setting point not below
95° C.

5. Beginniog {n 1950, Shell Chemlical Com-
pany became the sole national distributor for
aldrin and dleldrtn and Jullus Hyman and
Company remained the sole manufacturer.
In May, 1952, Jullus Hyman and Company
was amalgamated with Shell as the Jullus
Hyman and Company Division of Shell
Chemtcal Corporation. From 1952 until 1967,
Shell sold only technical aldrin and dteldrin
to pesticlde formulators who in turn made
{t up {n% emulsible concentrate, dust, wet-
table powder or granular formulations for
sale under their own company’s brand name.
Beginning in 1967, Shell started selling for-
mulated product under the Shell brand
neme. By 1972, only 11 percent of the total
aldrin and dleldrin sold was soid as technt-
cal product for use in non-Shell branded
formulattions.

8. Aldrin and dleldrin are toxic to humans.
In the instance of aldrin, polsoning may oc-
cur by ingestion, inhalation, and/or skin
absorptlon. Severe symptoms may result {rom
ingestion or percutaneocus absorption of 1 to
3 grams. especially in the presence of liver
disense. Renal damage, tremors, ataxia, con-
vuisions followed by C.N.S, depression,
respiratory fallure and death can occur from
acute exposures. Chronlc exposures over a
prolonged perliod may cause at least hepatlc
or liver damage.

7. (a) Approximately 1.5 mlilllon pounds
of aldrin were sold !n 1950, the year (t was
Introduced, practically all of this for use on
cotion. Sales for use on cotton continued to
account for a major poriion of the total
aldrin sales untll the mid-1950's when the
superior effectiveness of dleldrin against the
boil weevil became widely known. Sales for
use on cotton, partlcuiarly {n the southeast,
where quick effectiveness between the many
rain showers is a necessity, continued until
the mid-1960’s. In 1954, cotton accounted
for 30 percent of the total sales whereas In
1963, the last year of any real cotton use.
{t was less than 1 percent.

(b) Two ounces of aldrin per acre dlluted
In dlesel ol was an effective and economical
grasshopper insecticide and it was adopted
for all Federal cooperattve grasshopper con-
trol programs, By 1954 approximately 4 mil.
llon acres had been treated with aldrin.
Aldrin rematned the insectictde of cholce un-
tll the late 1950's when dleldrin at 0.5 ounce
per acre became the {nsecticlde of cholce
and was used until the mid-1960's. In 1954,
use for grasshopper control programs ac-
counted for approximately 16 percent of total
sales but decreased to less than 1 percent
In the early 1960's. In addlition to the use
c{ aldrin in the Federal grasshopper control
programs, subsiantlal quantitles of aldrin
(and dieldrin) were sold for use In other
Federally-sponsored programs from 193¢ to
the late 1860°'s. Trese included eradication
programs for Japanese beetle, European
chafer, white fringed beetle, and Imported
Flre Ants. Beginnlng {n the late 1950's,
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1rin became the compound of cholce far
) these programs, but some aldrin was
«—atinued for the Japanese beetle prosrams.

(¢) Other early uses which acoounted for
substantial quantities of ald:in, and-later
were determioed to lead to high residue in
Incds and thalr by-products, sometimes used
a3 animal feeds, were soll applications on
land planted to potatoes, peanuts and sugar
heets. Ino 1934, thess uses accounted for ap-
proximately 13 percent of the total used. The
total pounds used annually remalned falrly
constan: at approximately one-balf million
pounds through 1082, Sotl use on potatoes
and peanuts w23 withdrawn {o 1963 but use
on 5ugar beets chntinued untl!l 1967,

(d) Untll 135, cotton was the principal
use crop for aldrin. Corn soll usage tock the
lead thas year and has been the maln singte
use since. As of 1971, the estimates showed
thst cora soll usage accounted for 80 percent
of the total sales for this product. Other end
uses.and thelr percent of the total were as
Tollowa: Termite and PCO, 14 percent; rice
seed treatment, 3 percent; citrus sotl use, 3
percent; other small gralns, corn and vegeta~
ble seed ireatments, 1 percent: and miscel-
laneous soll applications including on tobac-
o, vegetables, strawberries, 1 percent. Some
of the principal end uses of aldrin for 1954,
1664, 1968 and 1971 were as follows:

ALpRy END Usz Esnimares—1000 Las.

Year

194 1983

1954

Cotton (foliuge)
Com (soil) .
Grasshoppers .
Potatoes (seil)
Peanuts. .
Citrus (soi

anese beetla _
White-fringed beet!

The end use estimate of aldrin under com
1s 8.8, 69 and 7.6 milllon pounds during
1972, 1973 and 1974, respectlively. -

(e) A.continued gradual deciine in aldrin
sales In the fulure may occur as corn root-
worm resistance moves eastward through
Indlana and Ohlo. Also seed corn maggot re-
alstance to aldrin may also spread outside
the Iowa-Illlnols area Into other corn-pro-
ducing siates. N

8. (a) Dleldrin was fArst used as a spray
or dust an cotton for doll weevil control. Be-~
cause of iis efectlveness sgainst all cotton
pests except the lepldopterous specles, 1t was
widely used in Texas and the Mississippt
Delta area, Dleldrin requlred fewer appll-
cations because of {8 restdual effectiveness
and was applled every seven to ten dajs 8s
the Infestations warranted. Pracitically nll of
the 1951 sales of dleldrin were for use on
cotton. This use peaked in 1955 when slightly
more than one million pounds were sold for
cotton insect control. The boll weevll becams
resistant to all chlorinated insecticides in
the late 1950's, and only minor quantitles
were sold ln the 1960°s.

(b) Forage crop uses, particularly for al-
falfa weevil control when this lnsect moved
Into the rortheastern Uplted GStates, ac-
counteqd for approximateiy one million acres
belng treated annually during the mid to
1ate 1950°s and early 1960°'s, Armyworm, which
att&ck.spmdlculiy, accounted fov several

171
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milllon acres of amall grains belng treated
in the Aidwest in the early 19680's. Dieldrin
a8 well as aldrin was used in the Federal
grasshopper control programs until the mid-
1960's, Other forage crop pests of lesser im-
portance which were controlled by foilage ap~
plicatlons of dleldrin were chinch dbugs and

grasshoppers aitacklng corn and small gralns -

and the pale Western cutworm, which at-
tacked small gralas In the Rocky Mountaln
states area,

(c) Dleldrin was also very effective agalnst
houseflles and mosqultoes untll these pests
became resistant. It was also efective agalnst
deer fites, sand files, black flles and many
other public health pests which were injurl-
ous and annoylng to man and an!mals, Dur-
ing the 1950's and Into the 1960's, dieldrin
was used both by Indlviduals ag well as state
and local agencles to control these pests.
These uses led to high res!dues of dieldrin
in soms aquatic environments,

(d) Late in the 1950's, it was found that
dleld-in was a very effectlve raterial to
permaasntly mothproof woolen goods, par-
ticularly carpets, If used {n the hot acid dye
bath, dieldrin would be taken into the wool
fiber and “locked”. into the Sber, After regis-
tration was granted, many of the woolen mills
In the United States started using dteldrin.
Approximately 250 thousand péunds of diel-
drin were used annually until Skeil Chemlcal
Company withdrew the reglstration In 1970
when it was determined that some dleldrin
would rematn in the dye bath efiuent which
was discharged Into streams and rivers.

(e) As with aldrin, government-sporsored
e-adlcation programs for Japanese beetle,
white-fringed beetle, Europsan chafer, Im-
peried fire ants and alfalfa saout bestie.took
consldernble quantities of dleldrin from the
mtd-1950's through the late 1960°3. Probably
the biggest program wa3 for white-fringed
beetle where usage has averaged more than
100 thousand pounds annually sioce 1955,

(f) The overall use of dieidrin has dropped
from a peak of 3.6 m!lllon pounds la 1938 to
approximately 600 thousand pounds today.
As of 1971, the end use sales estlmates showed
the following percent of the total sales tor
the following uses: Termites and PCO, 44 per-
cent; fruit (follage), 20 perceat; seed reat-
ment, 14 percent; vegetables, 13 perceat; and
miscellaceous uses !{ncluding on tobacco,
sweet potatoes, etc., 9 percent. Sales volumes
for 1954, 1964, 1968 and 1971 for some of the
principal end uses at that point (n time
were as follows: -

DIELDROY END USE ESTmMaTEs—1,000 L33

Year

—_—
1954 1964 143 N

Cotlon (loliaze)
Publie health. _._............

Government proyrams 133 205 104 ...
Fruit (follage) (plum curcalio}.. 202 43 717 120
Mothproofing.._ _.....o_._.__. eanie.. 820 188 .. _
Swmoll grains (follnge) ... __._.__. 198" 180 oo
6mall Pockage (home and gar-

den use)..... erenccemecceccaacanans 7 H 2

8. The domestic sales of aldrin and cleldrin
from 1050 through July 1, 1974, lncluding
consumer/speclalty sales but excluding sales
to the World Hesalth Orgaulzation and the
Agency for International Development are
a3 follows:

Yeaxr Aldrin Dieldrin
(1,000 1bx) (1,000 [ho)

1,438 0

3288 - s

a4 70

134 1,138

2,93 1,777

1,312 2585

8455 1.8

2,431 2,673

Lomn Y

5, 368 3, 0C8

8100 2,650

9,928 2,764

10, 538 T 2,99

12, 182 2, 655

12,653 2,052

.73 1,814

19,327 . 1,608

18, 092 1,473

12,400 Lax

9,502 1,206

8,¢09 749

071 11,615 708

ST M- = S 11688 240

1973 (to Juiy 1 8,121 42
1973 estimated {to Dec. 317 . (10, 000)
1973 - . 200
1974 (o Juby O II = 8,700

10. The Aldrin/Dieldrin Advisory Commit-
tee appolnted by the Administrator issusd o
report March 28, 1972, which contalned-the .
following conclusions and recommendations:.

Conclusions. We find evidence of human
injury from present or past uss of aldrin ar .
dieldrin. Nevertheless the facts that falrly..
low levels of dleldrin can cause cancer In
mice and interfere with .reproductton In

- some birds are matters for concern, and polat

to the need for more careful evaluation of the
hazard to man. There 13 clear evidence that
past usages have been deleterious to wild-
life. Several such_past usages have been vol-
untarlly abandoned by Shell Co. Nevertheless,
we feel that we must strive to find alternate

‘methods of pest control, Includlag ronche:n-
"1cal methods, for sll compounds which lead

to persistent residues in humans or wildiife,
even when such resldues are not demonstra-
bly harmful. How can we move towards this
objective, Whea aldrin or dleldrin can be
safely and economtcally replaced by nonper-
sistent pesticides they should be 6o replnaced.
Several practices which can readily lead to
damagling effects upon non-target organisms
should be abandoned now {n spite of the dif-
ficulty of economlc replacement, including
all applications which lead to contamination
of aqueous environments such 53 rice felds
and waterwoys. .

* The direct application of aldrin or dleldrin
to solls lends to negligible tesching or other
transfer from these solls, and environmental
contamination !s thus very small except
where substantlal erosion takes place. One
of the few studies to estlmate the amount
which volatilized indlicates that 3 percent
escapes this way, and thus contaminates the
environment directly (we would llke to see
more extensive data upoun this polnt).

Recommendations, The followlng recom--
mendations sre deslgned to bulld a basis
of facts on which permanent recommenda-
tions can be formulated, and to eliminate
now those uses of aldrin or dleldrin which
result in significant environmental coatam-
inatlon (especlally to wnter=-.:1). We belleve
that applications directly to il or to roa-
terials buried In soll (eg. termlits control
in foundatlons, and seed trsattments when
properly appled) lead to litils subeequent
movemcnt of these insecticices, and should
be permitted,

FEDERAL REGISTER, VOL 39, NO. 203—FRIDAY, OCTOBZR 18, 1974



In the Zollowing recommendations., we uss
the term “experts’” and “acknowledged au-
thorities” advisedly. The EPA must seek
contractual or other arrangements with in-
dividuals and Institutions accepied as au-
thorities by thelr peers In the country at
large.

1. A committee of experts in chemical
carcinogenesis should be formed to propose
specific experiments and to agree upon suit-
able protocols to provide a 4rm indication
of the extent of carcinogenic hazard. Thess
experiments should include studies (in at
least two vertebrate specles) on the effects on
the progeny of mothers fed dleldrin during
pregnancy and nursing, the progeny also
being fed dleidrin thereafter.

2. The economic consequences of total
withdrawal of aldrin and dieldrin should be
explored In depth: On all major crops, ac-
tual experimental studles must be performed
to obtaln new, rellable data provided by ac-
knowledged authorities, and should include
studies with and without alternative non-
persistent pesticides, over a series. of years,
and in appropriately distributed geographical
areas.

3. The {racsion of aldrin and dleldrin which
escapes by volatilizatlon following applica-
tion to a varlety of solls, under conditions of
application and treatment levels commonly
used in pest control, should be measured by
acknowledged authorities.

4. Monitoring stations should be estab-
lished in the U.S. and abroad, at which alr
and water samples can be taken at fixed
places over a series of years, and analyzed by
unambiguous procedures for aldrin and diel-
drin. The intent I8 to study whether the
resirictions we propose do tndeed lead to a
progressive removal of these compounds from
the environment. Agreement should also be
*ought amongst & group of experts for un-

mbiguous procedures for determination of
Jddrin and dleldrin in extracts of alr, soll,
water, food and human and noahuman tis-
sues. Such procedures should be standardlzed
in the U.S. and preferably internationally as
well. '

5. The following uses of aldrin or dleldrin
should be disallowed.

(a) All applicatlons by aircraft. .

(b) All foliar spraying or dusting.

(¢) Moth proofing by the hot acid dye bath
method or reiated methods in which residues
are discharged (nto waterwnys or settling
ponds.

(d) All uses, whether by homeowners or
pest-control operators, in homes, barns, poul-
try operatlons or other structures occupled
by humans or livestock.

(e) Use upon turf (including lawns and
non-grazing grassed areas) except as super=

vised or controlled by tralned or llcensed

pest-control
nurserymen.

(f) Any use which lnvolves application to
streams, ponds, lakes, flooded areas or any
other aquatic environments.

6. Specific uses of aldrin and dieldrin which
we believe to be valuable and not harmful
include:

(a) Direct applications to solls.

(b) Seed treatments, when the treated
seed 1s labelled "not for food use”.

(¢) Dipping of plant roots or tops during
transplantation.

(d) Treatment of foundatlons, by current
procedures, for termite control.

(e) Use of treated hot-caps.

7. Because our recommendations are based
upon evidence which, although the best
avallable, I3 still not complete; we recommend
that the environmental and economtc effects
of the proposed restrictions be reviewed 5
vears after thelr Imposition. By that time,

he completed resuits of recommendations
+ 2, 3 and 4 should be available.

operators, greenskeepers and
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11. Cancer !s a major and increasing cause
of death and morbidity in man. It lLmposes
upon soclety an lmmense burden of death,
suflering, and economic loss.

12. Chemical carclnogensis has two key
characteristics, UTeversibility of effect, and
long latent period between lnitial exposure
and manifestation of symptoms. In principle,
no dose of a chemical carcinogen is too smail
to Induce cancer 1n susceptible tndividuals,
Some cancers do not develop untll late (n
Iife—in man, usually 20 and sometimes 30 or
40 years after initial exposure.

13. Chemicals known to cause cancer in
man have been Identified only through
epldemiological studles, either in the general
publlc, or in occupatlonally exposed workers.
In the case of aldrin/dleldrin, epldemiologi-
cal studles {n the general population are not
possible because there are no clearcut dif-
ferentials of exposure and because the period
of exposure has been too short. A study of
occupationally exposed workers, carried out
by the Shell group of companies, is of no
value, from an epldemiological standpoint, as
& carcinogenicity study because the number
of workers studted was too small, the period
of observation was too short and oaly active
male workers were studied. As with most
chemicals, it is therefore necessary to rely
on experiments with animals to determine
the potential carcinogenic hazard of aldrin/
dleldrin to man,

14. The use of experiments with animals to
screen chemicals for potential carclnogenic
hazard to man 1s accepted by the scientific
community and by publle polley-making
agencies {n the United States. Chemical car-
clnogenesis ln animals provides a very close
parallel to chemical carcinogenesis in man.

= All chemicais known to cause cancer |n man

except arsenic which is under study also
cause cancer ln animals, especially rats and
mice. The pathological development of
chemlically lnduced tumors in anlmals and
th man Is very similar. However, human
populations are more variable than the
strains of animals usually used in laboratory
teats, and some Individuals are ltkely to be
cotrespondingly more susceptible.

15. Chemlcal carcinogenesis 1s a speclfic
btological process which is induced by oaly
a relatively few classes of chemicals. It is
not true that all chemicals induce cancer
at sufficiently high doses. Most, probably all,
chemlical carcinogens that have been ade-
quately tested cause cancer in more than one
specles of animal. It i3 not true that there
are “species-specific” carclnogens. Also, 1t s
not true that there are “strain-specific” car-
cinogens, but some strains of mice are espe-
ctally susceptible to inductfon of certain
kinds of tumor.

16. Transplantability of tumors and/or
metastasizing to other organs provide proot
that chemically induced tumors are “mallg-
nant’”; however, all chemical tumorigens
should be regarded as potentlal carclnogens.

17. Guldellnes for conductlng acceptable
experiments on chemical carclnogenesis in
animals have been recommended by expert
professional committees. The mouse and the
rat are the preferred experimental animal
specles, both because thelr relatively short
Iifespan permtits lifetime testing within a
reasonable period of time, and because the
pathological development of tumors in these
specles s particularly well known and under-
stood.

18. A number of adequately conducted ex-
periments have shown conclusively that
aldrin and/or dleldrin Induced cancer in §
different stralns of mice, and, perhaps, in the
rat.

19. Reported carclnogenicity tests with
aldrin and dleldrin in dogs and monkeys
were carried out for too short a ‘period to
draw sny definite conclusions, but pre-can-
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cerous leslons were observed in the livers of
the dogs. No adequately conducted carcino-
genlcity test with aldrin or dieldrin in any
species of animal has given negative results.

20. In the experiments with mice. aldrin
and dleldrin {nduced cancer primarily in the
lver, but In some experiments significant
Incidence of cancers of the lung and other
organs was reported.

21. Tumors produced by aldrin and diel-
drin In mice have been diagnosed by expert
pathologists as unequivocally mallgnanat. In
some experiments tumors metastasized to
other organs, or were successfully trans-
planted to other hosts, providing further
proof of mallgnancy. In at ledst some experi-
ments, malignent tumors produced by aldrin
and dleldrin significantly shortened the life-
span of the experimental animals. In the
mogt extensive sertes of experiments, carrled
out by Shell research sclentists, the inci-
dence of liver and other tumors in mice was
clearly dose-related. A significant increase
in the lncidence of iliver and other tumors
was obscrved at the lowest dose tested, 0.1
Ppm in the diet.

22. Even a limited exposure to aldrin/
dleldrin for onily a few weeks early in life
led to a significant increase in liver tumors
In mice, desplite cessation of exposure.

23. None of the reported experiments In-
volved exposure of the experimental animals
0 aldrin/dleldrin prior to weaning, although
younger anlmals and fetuses in utero are
likely to be more susceptible to these agents.

24. Dieldrin Induces enzymes in the llver
which may activate certain environmental
carclnogens. A threshold level of dietary
dleldrin for inductlon of these enzymes in
man s not known.

25. There is no sclentific basis for the exist-
ence of a “threshold” or “no-effect™ level of
exposure of an animal population to a chem-
lcal carcinogen. It Is tmpossible to establish
n “safe’” level of exposure of aldrin/dleldrin
to man.

28. Aldrin/Dieldrin have been found to be
carcinogens {n the mouse as a result of ade-
quately conducted tests Ln laboratory con-
ditions. They pose a carclnogenic hazard to
man.

27. Many kinds of Insects spend "at least
part of thelr lives in the soil. Of the thou-
sands of insects In or on our solls, only 20
or so are classed as pests of corn. Except
for a few spectes, they are general throughout
the corn-growing areas of the United States.
While most of the impotrant soll insect pests
ore found over broad areas, usually only one
or a few at a time are of significant eco-
nomlc importance in an individual feld.
The area, population dynamics, weather, soll
type, crop rotation and general agronomlic
practices will influence the buildup of in-
dividual destructive specles.

28. A common characteristic of all soll Ln.
sects is thelr four-stage life cycle: (1) Egg.
(2) larvae (worm or group), (3) pupae (rest-
ing stage) and (4) adult (beetle, moth or
fly). Eggs are lald by the adult female tn
areas suitable to that species. Northern corn
rootworm female beetles will lay their eggs
tn cornfields. Female '‘click” beetles (adult
wireworms) ususally seek out grassy areas
so the young larvae will have suffictent food.
However, In Iowa an annual specles has been

.reported to Iay eggs Ln only the bare spots in

fleids. Where eggs are lald plays an im-
portant role [n what insects will be present in
the spring corn crop as farmers cen plant
corn following many crops or sods. Eggs
hatch Into larvae which are commonly called
grubs, worms or maggots. With the group
called soll insects, this is the stage that usu-
ally causes the most damage except for most
notably the seed-corn beetle. Most of the
larvae, with the exception of the Northeran
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and Westarn corn rootworms, have food pref- -

[4 *es other than corn. Most are general
: rs and when their msain food supply is
remnoved they readily adapt to corn. As larvae
macure they enter the pupal stage of growth.
It's here they complete the change from lar-
rae to adult beetlas, or moths or files. A few
! the adult soil insects are also destructive.

49. The corn soll imsects which presently
can or do cause injury of economic signifi-
cance are as follows: .

(8) Wireworms: Melanotus sp., Conoderus
sp. and Horistonotus sp. and other specles
of the family Elateridas. Wireworms specles
attacking corn may differ some in specific
areas but In 4:neral they all cause similar
damage to seed and young plants. Melonotus
3p. are most comaion throughout corn areas
and pose the most problems for corn growers.
Most of the damaging wireworm specles have

- »life cycle rrom egg to sduls of 2-6 years. The
life span appears to be longer (48 years) in
colder climates and shorter (2-3 years) in
southern areas. The Conoderus sp. 1s an ane
nual wireworm: laying eggs in grain stubble
which has not been second cropped. These
wireworms are most prevalent in the south-
eastern Unitad States but are becoming niore
of a problem Ln the central Corn Belt, Adult
wireworms (click beetles) ahow a preference
for sod aress and eggs may be laid in pas-
tures, grain stubble, hay fields, weedy row
crops acd other grassy areas, When sod or

other grassy areas. are tilled for corn the .

next spring, the worms feed on the corn sesd
and young corfl plants as their other food
diminishes with the -elimination of weeds
and grass. Because eggs are laid each year In
grassy fields, wireworrmns with more than s
one-year cycle may be present In any stage.
‘When populations are heavy they may com.
pletely destroy not only the original plant-

ing but subsequent replantings. Wireworms

like and need moist sofl and will tend to
¥ the moisture table in the ground. In
¢t spring they will be more of a problem
than in a dry one. Wireworms will tunnel
into newly planted seed and kill the ger-
mination. They will also bore into the base
of young corn plants below ground killing
the growing point in the corn plant. The
newly-emerged plant starts to wilt and dle
from the <center out and finally the entire
plant dies or produces suckers which bear
no ears. In large numbers, entire fields can
be lost. Planter box "treatments and row
treatments of aldsin are not as effective as
broadcast applications and may not provide
adequate control under population stress.
(b) Cutworms.  Black® cutworm, Agrotis
ypsilon (Rottenburg); Glassy cutworm, Cyr-
nodes devastator (Brace); Bronzed cutworm,
Nephilodes emmedonius {Crawer): Dingy
cutworm, Feltia subdgothica (Haworth);
Bristley cutworm. Lacinyollia renigera (Ste-
phens); Clay-backed cutworm Agrotis gladi-
aric (Morrison); Sandhill cutworm, Euroa
deterog (Waiker). The black cutworm is by
far the most widely found and the most
domaging. Most of the problem species are
surface feeders except for the glassy cutworm
which Is a true subterranean cutworm. Cut-
worms wlll generally feed on the newly-
sprouted plants. Molsture tn the soll and at-
mosphere conditions help to control the feed-
ing pattern. When the soil 1s molst or wet and
nights are cool with high humildity, the cut-

worms will feed on the surface cutting off '

the corn plants. As the s50il dries the cut-
worms may not surface, feeding only below
ground, living In the mo!st doll. Much of the
1tfe cycle and blologlcal history of the cut-
worms 13 stlll unknown. However, in general,
they tend to overwinter as nearly full-grown
Iarvae. Adult moths tend to lay eggs In grassy,
wet areas. Black cutworms not only over-

v'=ter as larvae but migrate into the Corn
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Belt area from the south In March and April.

.Cutworm damage 1s generally assoclated with
poorly drained river bottom land, heavy colls

and low wet spots In upland fields. It {9 also
more extensively found.in first year tora fol-
lowing sod or legumes. Fallure to notice a
cutworm problem early may result in a lost
field or part of a fleld that must be replanted.

(c) White gruds: 2hyllophcga or Hochnos=-
tenna 3pp. These are the most common grub
pests. They are the larval form of the com-
mon May and June beetles. The beetles prefer
grassy areas such as pastures, soil bank land
and hay flelds, These difer from annual
gruhs by haviag life cycles thas take 2-4 years
to complete. Three-year cycles are most com-
mon. White grubs appear most often {n corn-
flelds when sod ground or grassy areas are
spring plowed. With their 2-4 year 1ife cycle,
they can pose a problem to the farmer more
than one year. However, the most destructive
damage occurs the first year after sod. Dam-
age comes In the form of plants wilting and
“drying up.” The larvae prune the roots and
the plant literally dles of thirst.

{d) Corn Rootworms. Northern Corn Root-
worm, Diabrotica longicornis (Say); Western
Corn Rootworm, Diagbrotica virgifera (Le
Conte); Southern Corn Rootworm, Diadrotica
undecimpunctate Rowardi (Barber). The

Northern corn rootworm inhabits the en-"

tire Corn Belt while the Western can be

found in damaging numbers in Colorado,
Nebraska, Kansas, South Daktots, Minnesots, _
Iowa, Missouri, Nlitnots, Indiana, and Wiscon-
sin. The first Western teetles were found |n
Indiana in 1971. Southern cora rootworms |
migrate north each year and are usually
more. 0f a problem in the southern area of
the Corn Belt or In southern corn-producing
areass. Northern and Western corn rootworm .
adults lay their eggs in cornflelds during
August and September. The eggs overwinter
and hatch the following spring in late May
and June. If corn is present they feed and
survive. The life cycle i3 broken by rotation
"as Northern and Western rootworms need
corn to survive. Southern corn icotworms,
on the other hand, overwinter in southern
areas and iy north each year, laying eggs in
the spring in planted corafields, In soms of
the southern corn-producing areas, two gen-
eratlons a year may occur. After hatching,
the larval form of the rootworm begins feed-
ing and tunneling into roots. In severe cases
corn may wilt and die from root pruning,
Usually, however, the root pruning results §n
weakened stalks that are subject to lodging
and yleld reduction. Western and Northern
corn’ rootworms are generally  resistant to
chlorinated hydrocarbons,
30. The influence of previous crops on the

prevalence of scil insects in corn i3 as follows:

- : Year following msadow
Underground com lasects Other mojor factor
: 2 . u ith Sth.
Flreworms. ... Boll molstare........ XX X
i i Fiooding, Bs XX X x x x
a 2 species).. 08, ZrBSSemes..
S8od webworms (5 species). %3 X .
Qrape colasply (2 species). p xX - .
- Whito grubs (2-3 specles). . ..... Soybeans. ceeeevanes XX X
Sced-corn maggot Ofganic matter. ... XX X X X X -
Corafield ants. x X X X X
Corn root aphid X X X X X
Bouthern corn rootworm. 2 X X X X xX
Northern sad western corn rootwarm. XX - XXX XXX XXX .

31. Reglstered and effective alternatlives to
Aldrin for control of rcotworms in corn are
Puradan, Thimet, Dasanit, Dyfonate, Diazi-
non’ and Mocap. Counter has a temporary
use permit and 13 expected to be registered
for rootworms and wireworms before the
1878 crop year. Dow Chemical Company is
presently seeking registration of Dursban.
Insecticides which control resistant root-
worm will also control noxnresistant root-
worm. . .

32. Diazinon is registered e&s a preplant
control method for the cutworm and an
application is pending for Furadan, Reg-
istered and effecttve insecticides for post
emergent treatment are Carbaryl and Dylox
baits or sprays and toxaphene sprays.

33. Registered and effective alternates to
Aldrin for control of wireworms In corn are
Dasanit, Diazinon, Dyfonate and Furadan,
An application is pending for registration of
Mocap. Thimet 13 labeled for reduction of
wireworrms. ~

34. No significant macroeconomic or
microeconomic consequences will result
from the suspension of aldrin for use on
corn in 1975.

35. The Fuller Rose Beetle was recognized "

83 8 pest of Florldas citrus In 1952 when
large numbers were observed in several
groves in Indian River anc¢ St. Lucle Coun-
tles. Stnce that time, this pest has been col-
lected from 30 counties in the state. Its life
cycle adheres to the 4-stage pattern Inherent

in beetles consisting of the egg, larvae, pups,*

and adult. Eggs are deposited above ground,
the hatchling larvae drop to the ground and
enter the soll to feed for 10-11 months, a:
they mature, on roots. Pupatlon occurs In
the sol)l and adults emerge from the sofil to
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remain above ground feeding on the foliage,
mating, and laying eggs. It is presently con-
sidered univoltine, producing but one gen-
eration per year, The adults feed on the
young. leaves of citrus and when in great
numbers, cause serlous setback of young .
plants. Adults also feed on- the flowers and
on rind of young frult, resulting in unsight-
1y peel scars when the fruit matures, Oce.
casionally, young shoots may be devoured.
The most serious injury by the pest {3 pro- -
duced by the larvae which destroy the plant
roots. .

38. Affected trees have sparse follage that
may become chlorotic and wilt, When Iarvae
are numerous, young plants may be killed in
8 short time- or dwarfed. Older trees are
more resistant, but do not grow well, are
unthrifty in appearance, become poor .
yielders, and occasionally dle. Since the
damage caused by the larvae takes place
‘underground, it often remains unnotliced
::"ll:l the plants start to wither and ‘dle

ck', 4 :

37. Although the Puller Rose Beetle has
been collected from 30 countles in Florlda,
its economic significance Is very circum-
scribed geographically, Of the 877,000 acres
of citrus in Florida, the rose beetle.fs only
present In numbers suficlent to commence
to reduce yleld on between 19,000 and 59,000
acres, The area of significant infestation is
essentlally the Indlan River area: of the
Southeastern seaboard of Florids, an area
characterized by poor:internal so!l drailaage,

“s high water table, and comsequently un-

usually shallow citrus root systems. A 1955
6sudy indicated that In a typlecal Indlan
River grove, 75 percent of the feeder roots
of citrus trees were located Within 18 nches
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of the top of the ridge of 30l upon which
citrus trees areo wsually planted (n that area,
Citrus trees woa's extend their roots lnio
wateriogged solla The resuit is trees distine-
gulshable by perticularly restricted root 5ys-
tems with unusually iimited suppiles of
feeder roots. These systems are less able to
make do with decreases in root productivity
resultant from insect damage which would
be lnsignificant in other regions within the
agtate.

38. Less than § percent of the total citrus
acreage in Florida has ever been treated with
any soll Insecticide for control of any insect,
and even within the Indlan River Fuller Rore
Beetle trouble region only 20 percent of the
acreage has been so treated. The Puller Rose
Beetle 1s one of the -more minor citrus pests
in Florida. However, in some cases, the Fuller
Roge Beetle is present in an area in such
numbers that citrus ylelds are substantially
reduced. In most of those instances, 2Y%
pound per acre treatments of aldrin twice
during a’ growing season will provide ade-
quate pest control. Citrus yields are reported
to have markedly {ncreased after insect dam-
age and such treatment. ’

39. The theory behind aldrin/dleldrin soil
treatment for citrus beetle control is that
the chemicals should be lncorporated In the
surface of the soll surrounding citrus, creat-
ing a toxic barrier. Beetles may be killed dur-
ing two stages of thelr development, when
as larvoe they drop from aerial regions of
vegetation and enter the soil to feed, and
when as adults they emerge from the soil
to remain above ground, feeding, mating,
and laying eggs. In a sertes of threshold tescs
in 1957 and 1958, aldrin provided approxi-
mately 78 percent control.of rose beetles.

40. Aldrin/Dleldrin is overused on citrus
to some extent, in the sense that 1t is un-
necessarily utllized, Cltrus growers can tol-
erate some crop loss before pesticide appli-
cation 13 economically justified, yet before
application of these chemicals they genernlly
do not consclously formulate economic
thresholds for determining when aldrin/
dleldrin pays for itself ln terms of Insect con-
trol. In some instances, and particularly in
the case of nurseries, these chemicals are
employed as preventatives or insurance be-
fore Insect damage I3 discerned. Many
growers attempt to eradicate Insect pests
through applications of aldrin/dleldrin
rather than reducing them to insignificant
levels. In certain instances, however, the
rose beetle substantially reduces crop ytelds
absent the use of aldrin/dleldrin and with-
out alternative means of control. In terms ot
the entlre Florida citrus industry these in
stances are relatively rare. :

41. The Coca-Cola Company, as one of
Florida’'s largest cittus growers, does not use
aldrin/dleldrin, receives fruit from groves
located In areas where root weevil infesta.
tions occur, yet carrtes on profitable opera-
tlons. The Company’'s dectsion not to utillze
these chemicals was substantially the result
of worker pressure resulting from possible
health and safety problems tnvolved In their
use.

42. In view of the life cycle pattern of
the rose beetle, whereby these ilnsects gen-~
erally mature from a larvae stage in the soil
into adult weevils and then climb up weeds
or citrus trunks or branches to lay thelr eggs.
there s a large potential for disruption of
the pest problems through cultural methods.
If weeds and low-hanging citrus braaches
are cut down, major routes of access to the
egg-laylog areas of citrus will be closed off
to the weevils. Particularly in California, cer-
taln sticky bands have been placed around
trunis and have been eflectlve In reducing
the alternate path of weevll ascent. If the

49

NCTICES

adult tnsects can effectively be denied such
ascent, their dawaage to the aertal reglons of
citrus trees can be minimized and the tn-
8ects procrealive habits and eficiency can be
stunted. Such means of pest coatrol have
Dot been extensively pursued in Florida.

43. Callfornla does not recommend the use
of aldrin/dleldrin for control of the Fuller
Rose Beetls on its very substantial citrus
acreage although such insect also constitutes
& pest of citrus In that state. Instead, the
California spray program recommends mala-
thion for control of thé Fuller Rose Beetle,
and both sevin and parathion to heip with
that beetle and to control certain other tn-
sect pests of cltrus. Even within Florida,
parathion and guthion, registered alterna-
tives, are recommended as part of that state's
spray and dust program. Various follar
sprays, most of which are already used in the
Florida citrus program. some as often as 4
to 6 times a year, provide good Initial kiil
of the adult weevll at Issue, Included among
these are malathlon, furadan, sevin, guthion,
orthene, lannate, supractde, and phosphoami-~
don.

44. Suspension of the use of aldrin/dlel-
drin on citrus would not result in detrimen-
tal macroeconomic consequences. The need
for treatment of the Fuller Ross Beetle {3
very confined, cultural and insecticidal al-
ternatives are avallable and any adverse con-
sequences will very eastly become translated
into a relatively minor shift in the supply-
demend equilibrium. Nor are substantial mi-
croeconomic consequences anticipated.

45. No significant macroeconomic or micro-
economic cornsequences will result from the
suspension of aldrin or dieldrin until com-
pletlon of the cancellation proceedings for
all uses involved In these suspension pro-
ceedlngs in additlon to corn and citrus.

CONCLUSIONS

I. Carcinogenic activity of a chemical can
be detected by observation in man and by
bloassay in experimental antmals. The con-
clusive detection of the carcinogenic efect of
a chemlcal by direct observation ln man s
extremely dificult. It may take 20, 30 or more
years for a population to respond to a new
chemical exposure with a significant increase
of cancer cases due to the long latent peried
involved, that s, the time between exposure
to a carcinogen nnd the manifestation of the
effect, namely the tumor. In addition, the
frequency of cancer Ln the population is very
high, so that in order to demonstrate the ex-
istence of an increased risk related to a glven
exposure one needs a well-defined large popu-
latlon with known history of exposure and
another comparable control population with-
out that exposure. In the case of materials
that become contaminants of the wwhole

‘population, such as dieldrin$ this approach

is almost lmpossible or nonapplicable.
Consequently, {n the case of a food con-
taminant such as dieldrin where the tdenti-
fecation of a non-exposed control popula-
tion is difficult or imposstble, the chances of
detecting a carcinogenic effect by observa-

¢ Surveya conducted by the Food and Drug
Administration show that dieldrin is found
in as much as 96 percent of altl meat, fish. and
poultry “composite samples” tested. and 85
percent of all dairy product ‘composite sam-
ples” tested. In addition, EPA surveys in-
dicate that dieldrin 15 in approximately 90
perceat of all alr samples taken naticnally
and residues of dieldrin have been found in
virtually all of the hwmans [acluded in the
EPA human monitoring survey. While the
FDA survetllance program found less dieldrin
present than In its marlket survey, the
amounts found were still significant.
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tions iu man are extremely remote® The
human epldemiologic study by the Shell
group of companles involving workers at the
Pernis, Holland Plant® is admitted by the
Shell Chemlcal Company not to be an ade-
Qquate epidemiological study for cancer and
was clearly so described by expert eptdemiol-
ogists In these proceedings. In short, this
study only examined a very small number of
individuals for a period of time totally in-
adequate to assess a change In cancer risic
extending over most of a lifetime.

For all practical purposes. the detection
of carcinogenic activity of new chemicals is
based on antmal expertmentation. All chemi-
cal substances or mixtures that have been
proven carcinogenic by direct observation In
man have also been shown to be carcinogenic
in experimental animals with the exception
of arsenic which ts still under experimental
study. Because of the difficultles of epldemi-

-ological studies on human carcinogenic ex-

posures, there are usually no data which
provide us with any evidence on whether
cancer In man is caused by a chemical that
has been shown to be carcinogenic In other
mammalian species.

Bloassays are always performed on a num-
ber of antmals which ts extremely small when
compared with the milllons of humans ex-
posed to most environmental carcinogens.
Such studies can only detect carcinogenic
effects resuliting In fairly high incidences and
the number of animals used In the tests is
the main Iimiting factor of the sensitivity of
the test system. The sensitivity of cwrently
used animal bioassay systems is {n most
instances very limited. Therefore, any chemi-
cal which Is detected as carctnogenic by such
rather insensitive test systems represents a
warning signal of great significance.! In fact,
while tt Is customary or required that more
than one species of laboratory animal be
tested for carcinogenicity, a positive, con-
firmed finding as to one species is of extreme
and grave fmportance.’ This {s reflected in
the Delaney Clause or Amendment to the
Federal Food. Drug, and Cosmetlec Act (21
U.S.C. 348(c) (3) (A)) which provides that no
food additive “shall be deemed to be safe
if it {s found to Induce cancer when {ngested
by man or animal” and which “{s generally
Intended to prohibit the use of any additives
which under any conditions tnduce cancer in
any strain of test animal.” “Bell v. Goddard,”
366 F.2d 177, 181 (7th Cir. 1966) . Conversely,
negative findings In carcinogenicity tests are
of iittle significance in view of the insensitiv-
1ty of the system.

II. Carcinogens are chemical, physical, or
blological agents, exposure to which, of

®The detection of the great cancer “epi-
demic”” caused by cigarette smoking was made
possible by the existence of a non-exposed
population living tn otherwise comparable
conditions with those exposed. Also, besides
the comparison of smokers and non-smokers.
a quantitative estimate of the amount of
clgarettes smoked make it possible to Iden-
tify groups of population at different risks.

T Jager, Aldrin. Dieldrin, Endrin. and Telo-
drin: An Epldemiological and Toxicological
Study of Long-Term Occupational Exposurc
(1970).

* It should be stated at this point, perhaps,
that a relatively small number of chemicals,
700-800 or a maximum of 1,060, have proven
to be carcinogenic in laboratory animals. It is
not true that all or most substances can cause
cancer In laboratory animals depending upon
the dose applied.

°This 13 50, In part, due to the nature of
cancer, that Is. Its irreversibility and long
latency period following the Inlt{al exposure
to the carcinogeric agent,
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nals or humans, increases the probability
«nductlon of tumors or neoplasia. This may
be manifested by an Increase in the number
of individuals developing the tumor, an in-
creaso In the number-of tumors in each in-
?lvidual, a decrease:in the age at which the
tumors appear, that is, reduction in the
Intent period of tumor induction, any com-
Llnation of the above effects and perhaps the
appearaace of unlque or unusual tumors.

It Is patent, it seems to us, that on the
basis of our current knowledge or “convens
ttonal wisdom" the evidence is overwhelming
that aldrin anc dleldrin are carcinogens in
the mouse.w 7 ..is 18 established by the testi-
mony of extre.nely well qualified and renown
experts in the fleld of carcinogenesis guch as
Drs. Saflottl, Heston, Farber, Epstein and
others based on many laboratory tests of the
mouse. In fact, there are probably few pesti-
cldes whose carcinogenicity in mica Js so
thoroughly and conclusively décumented.

‘This was, {n effect, the conclusion also of
the International Assoclation for Research In
Cancer which concluded in Volume §, Mono-
traph on the Evaluation of Carcinogentc Risk
3¢ Chemicals to Man, a8 follows: .

Dieldrin was tested by the oral route only
n mics and rats. The hepatocarcinogenicity

’t dleldrin in the mouse has been demon-
strated and confirmed in'several experiments,
scd some of the liver cell tumors were found
‘0 metagtaslze. A dose-response effect has

_Jeen demonstrated in both sexes with an

* ‘neroased incldence in females at the lowest
lose tested, 0.1 ppm in the dlet, (Correspond-
ng to about 0.015 mg/kg bw/day). In mice
there I3 no evidence of carcinogenicity in
organs other than the llver. . .

The avallable data In rats have not pro-
vided evidence of carcinogenlicity at levels

up-to 60 parts per million in the diet.
rresponding to an intake of about 2.5

«/XB bw/day).. . )

‘The experiments In dogs and monkeys were
too limited in duration and/or group sizes to
allow auy conclusion to be made.

Purther, witnesses for the Shell Chemlical
Company admitted at the hearing that the
incidence of liver tumors in 5§ different
strains of mice evidenced statistically sig-

nificant increases resulting from the oral.

dietary administration of dieldrin and many
of the tumors In- question have been ding-

0 Shell Chemical Company does not and,
in reality, cannot dispute such conclusion.
The positlon of Shell herein is, instead, to
the effect, in part, that the mouse i3 not an

appropriate animal in this connection, a con~ -

tention we shall consider later in these Con-
clusions. The position of the Shell Chemical
Company has been shifting on the issue of
the mouse llver tumor and its significance
and 13 also not in complete agreement with
its witnesses. This makes it extremely difficult
to prepare a declsion in the very short period
of tirae avallable, the preparation of which
had to begln, therefore, prior to the Oling of
briefs or even the.closing of the record, and
may be prejudiclal to the other parttes. Con-
sequently, this decision 1s responsive to what
we had belleved Shell’s position to be and
also to what it now 1a. We note, for example,
&hat in its brief, Shell:carefully avoids the
word “cause” in connection with dleldrin end
tumor incldence contrary to what was stated
on the record of the hearing a3 to its position.

u While aldrin use accounts for nearly 95

percent of the total use of the 2 compounds,
.aldrin breaks down rapldly into its metab-
olite dieldrin, Consequently, residues found
in man and the environment are principally
“drin residues and thus the hazards of
«drin are of prime significance.
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nosed as unequivocally malignant:® Tas
miceo were of In-bred sirains and an out-

" The testimony and exhibits of the addi-
tional experts in carcinogenestis presented by

bred and hybdrid strain. The. primary organ respondent and the Environmental- Defense-
involved i3 the llver, but there was {n addl- Fund, Inc. convincingly support the view that -
tion a significant increase In tumors in the the-mouse 15, indeed, an- appropriate test
lung and other organs in some experiments.. snimal for predictability to man. In short,
Further, positive dose-relatlonship in the most chemical carcinogens that have been
incidence of llver tumors primarily and in adequately tested in different specles show
lung and other tumors was manifest, Liver that they can produce tumors in all, or sev-
tumors metastasized to other orgons within eral of them. While the target organ may
the animals and were successfully trans- vary from species to specles the concépt of’
planted and, in at least some experiments, species specific carcicogens 1s not well sup-
dieldrin shortened the latent pertod for ported. The mouse is prodably- the most

tumor induction as well as increasing the in-
cidence of tumors. Other evidence of- diel-
drin’s carcinogenicity in the mouse is also

widely utilized test animal, Is the standard

reference test animal in recently established - -

and large scale programs of the United *

present.» : States Department of Health, Educdation and
The fact that

dleldrin increased tumor Welfare at the National Center for Toxlcologl-

incidence in mice of naturally occurring’ c¢al Research for quantitation of toxicologieal . °

tumors does not alter our conclusions with and carcinogentc risk, and was extensively
respect to the findings in the mouss or their utilized, perhaps reluctantly, by the laboras
significance for man, to be discussed later in tory of the Shell organization at Tunstall,
thess Conclusions, As explained by Dr. Englamdd . . ~ ’
Walter E. Heston, Chief of the Laboratory of The following analysis by Dr. Umberto Saf-
Blology of the Natlonal Cancer Institute, e fottl, Assoclate Director for Carcinogenests,
genetlcist with 36 years in cancer research in Division of Cancer Cause and Prevention,
experimental animals as a basis for the prob-
fem of cancer in man and the “father” of expert whose Initial testimony.was cleared
strains of test animals. - . .. and approved by this organization and
A carcinogen, therefore, should not be de- Whose demeancr and knowledge Quring his
fined only as comething that produces Sseveral days of cross-examitation especially
tumors io a straln In which such tumors Impressed us, Is helpful in this regard: 18 , .
never occur without the carcinogen. Such a The argument that certaln mouse liver cag-

National Cancer -Institute, a world renown . .

strain probably does not exist. A carcinogen
15 a substance that can increase the probe

ability that a tumor will arise. It increases-

the incldence of a tumor in a strain and usu-
0.1y reduces that latent periocd of the tumor.

clnogens are “species specific™ was recemtiiy
reviewed in a paper by Tomatls et al.= en-

titled ‘“The predictive value of mouse liver .

tumour induction in carcinogenicity test.
ing—A literature survey.” The authors

Ir. testing a substance for carcinogenicity, the 5earched the literature to make a list of-
aim, therefore, 1s to ascertain whether it can chemicals that were roported to have Induced
signidcantly increase the incidence of any lver tumors in mice: 58 chemicals were in-

tumor, and the choice of strain for demon-
strating this 15 usually not the most sus-
ceptible, nor the most resistant but one with
an intermediate genetic susceptibllity.

In addition, Dr. Heston further. testified that .
not all strains of mice or of any other specles
have the same incidence of spontaneous
tumors and that “One cannot therefore state
categorically that the mouse—Le., all strains
of the mouse=~present an unscceptably high
incldence of spontaneous tumors.” As empha~
sized by Dr. Heston, well controlled experi-
ments have been run with at least 6 strains
of mice having diferent incidences of spon=-
taneous liver tumors and it hag been demon-
strated from all strains that aldrin and diel-
drin are carcinogenic in mice. Dr, Heston goes
on to say that “Xnowing this, and krowing
the general biological similarity of mice and
other mammalian species, including man, we
can reasonably expect that in a population
of human being exposed to Aldrin/Dleldrin,
cancer of some Rind will occur in some indi-
viduals, and that these individuals would got
have been affilcted in the absence of thess
compounds.”

13 There i3 no valid distinction between the
induction of benign or malignant tumors
in determining the carcinogenicity of a com-

. pound and Shell Chemlical Company and its

pathologist witness employed 2t Tunstall do
not contend that there is although some of
the cancer experts testif{" ing on behealf of
Shell appear to make such distinction.

B The evidence In these ,onsolldated sus-
pension proceedings went beyond the evi-
dence available to and the conclusions of the
JARC quoted above. In addition, our conclu-
slons are not affected by the last minute re-
vised data differing from prior published
studles adduced by the Shell Chemical Com-
pany. Also, time i3 lacking for an acalysi:

of each of the mouse expertments invoived-.

and no useful pwpose would be served
therebdy.

cluded in this list. The literature was then
examined for reports on tests of these chem-
fcals In two other specles, rats and ham-

" sters, Of these 68 mouse liver carcinogens,

only 18 were reported to induce only liver

in mice, while the others pro-
duced also tumors in other organs. Of the
18 that were reported to produce only mouse

liver tumors, .none was rcported tor have

been adequately tested in the other two
-specles with negative results, Of the
88 chemicals which were reported to tnduce
tumors of the lMver, or of the liver plus other
organs, in the mouse, only 18 were lsted
as having been tested and found negative in
one of the other specles (rats or ham-
sters); however, of thess 16, 9 were reported
83 negative in rats but were not tested in
+hamsters, one was. reported as negative In

rats but wns positive in hamsters, 8 were ..

rTeported as negative in hamsters but were-
positive in rats. Thus only ore compound,
Ppositive in mice, was reported as having been .
tested In both rots and hamsters with
negative results: this compound -fs°
benzo[a]anthracens which not only causes
hepatomas by feeding In mice, but<also
causes lung tumors, and was found to be
carcinogenic also by other routes of ad-
ministration in mice, causing tumors of the
lung, skin and bladder. Although this come
pound was reported as negative in rats and
hamsters, it is important to state that it

¥ Also significant is the 1..ct that an ex-
perimental study involving approximately
25,000 mice, was established using a car-
cinogen which is known to produce llver cell
tumors in mice as well as a varlety of other
tumor types in mice and in other specles.
* ¥In fact, much of the preceding section
0: these Concluslons wns based on the testi-
mony of Dr. Safflott], confilrmed and cor-
roborated by the testimony of many other
cancer expert witnesses.
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a8 not adequately tested in rats and ham-

«ors at all. There are no reports of such
std by chronic feeding In rats or ham-
sters, nor of any long-term tests with con-
tinuous administration in large numbers of
animals, with adequate pathology. The oaly
feeding study in rats on this compound
was published in 1945 @; it states that 2 out
of 3 male rats were found to have 3
hepatomas each. No hepatomas were found

in 3 females, nor in different groups of-

controls. Although inadequate, this report
suggests the possibility of liver carcinogenic-
ity in reta. So the conclusion is that no
chemical was found to have been ade-
quately tested and shown to produce lver
tumors In mice but no tumors {n the
other two most common species of test
animais. A3 a matter of interest, Tomatis
et al. have limitad their discussion to the
carrelation of test results as presented in
the literature, without any critical evaluation
of the adequacy of the tests used to enter
& classification of positive or negative into
their tables. Such an analysis would show
that many tasts io rata or hamsters, re-
ported as negative, are really quite inade-
quate and should be rejected as “negative
evidence.”

The survey by Tomatis et al. 15, however,
suficlent to disprove the proposition that
the induction of liver tumors in mice is a
tlssue responss that s not representative of
carcinogento effects such a3 are seen in
other organs or other species. A few people
have proposed that the carcinogenic response
of mice is not representative of that of other
species Including man. No scientific basis
could be found to support this argument.!®

The Report of the 1973 Joint Meeting of
the FAO Working Party of Experts on Pestl-
clde Residues and the WHO Expert Com-
mittee on Pesticide Resldues, which is not
the oficlal view of WHO but only that of the
participants of the expert committee, stated,
in part, as follows: . :

* * ¢ The Meeting agreed that there is a
sarious lack of knowledge regarding the
processes invoived in the development of
Uver tumors by mice and that it would be
unwise to classufy a substance as a carcino-
gon solely on the basis of evidenge of an in-
creased incidence of tumors of a kind that
may occur spontaneously with such a high
frequency.

In general 1t was felt that if the exposure
of mice to a pesticide was associated with an
increased risk of the development of llver
tumors, long-term feeding studies on at least
one other specles should ve required. Car-
cinogenicity tests In two speclies other than
the mouse would be regarded as appropriate
where {t was evident that man might be ex-
pased through food to a dose level close to
one that increased the incidence of liver
tumor in mice.

v It should be pointed out at this polnt
that the Tomatis article further stated that
“The present review indicates that the in.
duction of liver tumors in the mouse should
be considered as valld as the evidence ob-
talned in the rat and/or the hamster at any
site. It does not lmply that the chemlical
which has been tested with negative results
in one or more species should be auto-
matically regarded as having a possible care
cinogenic effect on man solely on the
grounds that ft lnduces liver tumors tn the
mouse. Conversely neither does {t tmply that
negative results {n the mouse must be re-
garded a3 proof of safety.” Aldrin and
dieldrin have not on the basis of adequately
conducted and reported experiments at
proper dose levels been tested with negative
results in the rat and do not appear to have
been tested Ln the hamster at all.
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The meeting agreed that, although the
above considerations might be useful for
general guidance, it would be essemtial for
each pesticide to be considered and assessed
individually.

This does not detract {rom the testimony of
Drs, Heston, Safflotti and others with respect
to the significance of mouse liver tumors. The
PAO/WHO report recognlzes that the matters
there stated “might be useful for general
guidance” but that each pesticide should be
considered and assessed indlvidually. It ap-
pears to us that the quoted material set out
above from the FAO/WEO report 15 basically
the view of Dr. Roe.who testified on behalf
of Shell Chemical Company hereln and who
was one of the {ew or, perhaps, 3 cancer ex-
perts on the expert committee, He admitted
st the hearing, in effect, that the members of
the expert committee can determine the re-
port that 1s issued. For the reasons stated
herefn for, in effect, giving little weight to
Dr. Roe's testimony in this connection, we
similarly so regard the PAO/WHO report.’
We Just do not believe, on the basis of this
Tecord, that 1t represents the current state
of our knowledge or the accepted sclentific
view. We are, instead, impressed by positive
findings In 5 different strains of mice with
differing incidences of spontaneous tumors.
As we stated above, tnbred, outbred and by-
brid mice were involved in the experiments.
(See also discussion which follows on other
tumors of the mouse, and the rat). Moreover,
Shell's own experiments clearly demonstrate
how natural variability can be surmounted
and an unequivocal result be obtained. For
example, from a consideration of the fre-
quencies of malignant hepatic neoplasms, as
diagnosed by Shell's pathologists, {t 15 ap-
parent their spontaneous inctdence tn control
animals I3 neither high nor varisble, while
the dleidrin treated groups consistently show
marked and aften high lacidence of such
mallgnancies,

Shell Chemical Company further con-
tends that a large variety of factors,
chemical and nonchemical, can greatly
alter the incidence of tumors in the liver
in the mouse and, thereby, challenges
the appropriateness of the mouse as s
test animal and tts applicability to man.
Specifically, Shell has reference to the
fact that sex, hormones, diet and other
factors can infiluence the occurrence of
cancer in test spectes. This is well known
to cancer investigators and we belleve
the following answer by Dr. Heston to
the matters raised by Shell witnesses
disposes of some of the contentions of
Shell’s witnesses in this regard:®»

® * * Besides those noted by Dr. Roe,
there are probably many other factors,
as yet undiscovered, which can affect the
incidence of tumors, and this likelthood
applies not only to hepatomas, but also
to other tumors as well. And, given a
fundamental biological similarity be-
tween the mouse and other test species,
it is obvious that many of the factors

cited by Dr. Roe and others as influenc-
ing the incidence of tumor formatlion in
the mouse would have a similar effect on

7 Similarly, the only cancer expert on the
Adminlistrator's advisory committee was in-
troduced as a witness for the Shell Chemical
Company, and we feel that the record herein
totally overcomes hls testimony with respect
to the significance of mouse liver tumors and
the standard by which cancer risk to man is
determined.
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other species as well. It is merely be-
cause we have studied the mouse in
greater detail than other species that
there is a greater literature concerning
spontaneous tumors in the mouse than
in other test animals,

All of Dr. Roe's discussion of factors affect-
ing tumor {ncidence, however, has absolutely
20 beartng on the question of carcinoge-
nicity. Most simply put, the question is “Can
the administration of Aldrin/Dieldrin to test
animals result in some of their cells be-
coming malignant?"

This question is answered by selecting two
groups of test animals which have been bred
under the same conditions and which have
simllar genetic characteristics. Both groups
should be alike with respect to sex; both
gToups should be tested at the same time in
ldentical surroundings: both should be given
the same nutrition. In all respects except
one, in short, the animals of both groups
should exist under the same conditions. The
only difference is that on one or more occa-
slons, one group will be exposed to a known
quantity of the compound under test and
the other will not. .

Thereafter the Inctdence of tumor forma-
tion and other data will be noted, and
through statistical analysis one can deter-
mine whether any increased incidence of
tumors has occuwrred in exposed animals
when compared to controls. If so, and if the
difference in tncidence !s sufficiently great,
We can reasonably attribute the (ncreased
lnctdence to exposure to the compound
under test. We do not thereby conclusively
prove that the test compound "caused™ the
elevated Incidence, as Drs. Roe, Sternbersg,
Newberne and others would require; it we
had to prove causation we could not estab-
lish any substance as carcinogenic even
today. Rather we must and do make judg-
ments a3 to carcinogenicity on the basis of
statistically-significant differences in tumor
incidence arising from valld experiments
such as I have outlined above, and from other
information at hand.

Whether the particular straln or specles
of test snimal chosen has a high, medlum or
low Incildence of spontaneous tumors !s there-
fore irrelevant so long as animals are assigred
without bias to test and control groups. The
fact that diet can increnss or decrease the
incidence of tumors becomes irrelevant to
long as both exposed and control animals
am fed the same diet. All of the other factors
cited by Dr. Roe and others simlilarly are
irrelevant 50 long as they apply equally to
control and exposed test anlmals,

Does the varlability in the incidence of
spontaneous tumors in the mouse make it
an Inappropriate animal for carcinogenicity
testing? Do any of the other factors cited by
Drs. Newberne, Roe, Stevenson and Thorpe
lessen the value of the mouse in determining
possible carcinogenle threats to human
health? For the reasons I have given above,
the answer IS an emphatic no. -

u It should be noted that the Shell em-
ployee witness with overall scientific re-
sponstibility for the toxicology programs In
Shell's Tunstall laboratories testified that
the laboratory tried to eliminate environ-
mental blases a3 much as possible {n the
various mouse tests on the carcinogenicity
of dieldrin and the record does not indlcate
any such biages tn the mouse tests tnvolved.
Also, Dr. Heston’s testimony set forth above
with respect to the irrelevancy of the mat-
ters raised by Shell was echoed by other
cancer experts herein. Further, veriability
in spontaneous tumor Incldence Is found not
only tn the mouse, but also {n other species
{ncluding man.
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"In thls conuection, it ic helpful to set forth

detail some of the tcstimony of Dr. Arthur

i. Upton, Dean, School of Baste lHevalth Sci-

ences, State University of New York 'at Stony

Droott, New York. a noted cancer =xj.rt. He
states as followa: » .

The emphasis by Shell wilness:s thal
knowledgs of mechanizms must b Acfined
before any agent can be consuticen carcinos
genle, oven though Lhin asent hna Locn sdemie

T onstrated to Inducu earcinogeni. otfrais’ fia
valid experimental ayatenia, €an tii7 he-re-
garded as mnisteading In extreme. In (at, In
apite of A very conrtderable amannt of re=
reareh, tha haslc nwrchoninma of actina of
any aingle carcinogan inve nout yet ben rjocle
dated. Tnls requlrement of Soelt woubl cdee
finn away Lhe ontico firld of chicinbeal ong-
chingenesis,

It rhould ho noted thit the Delane:
ment docs not utiiize e word et e,

jantead, deals with foad additives wh' h “in-
duce” eancer. )

I would ltka to turn naw Lo a diserossbon of
the hacis on which finrtinps cf carclnn ~episity
are Wade In animal experimentaticon. n pure
ticular, I would like ta addiess the int!nwing
arguwment: Even If an increased ncleanse of

tumors I3 found in test antmatls aller ox-
pasure to a particulur compound, 0¢ mnnct
properly assert that the test agent "caused™
the induction of such unnnrs; ona ¢ slate
onily that a statlstical sesoctutlion was denou-
strated between sdinhinstration of e ¢come-
pound and the elevate:d funcidence of tuwimnors.

Onu mmust know the mechanisms by cwhwh a

earcinugenic respunse I clicited biglorn: fne

can speak to tho questlon of “cuusalion®™ or
1abel a test compound n “ecarcingyrn™,

. 1 80 not subscribe to thils pamtinn, Ta cur-
nopenicity teating tedasy we hame fidings of
relnopenielly on preciesly thoas slatintioal

arxocinlions Lhat have heen dewcrilidl ahovo

ne inadequnte, and 1 beltees 1L noat oulr penper

But lmportant thnl we du so, Glven Gur pres-

ent ntala of knowbsign cutirernlng  the

mecludiiing of carrinopenivity. 14 rmng ho
sume time bhefora we cun relinhly extabilsh
thae entire pathway fro administration of
curcinogente ageut to the cllcitatinn of n ruc-
cinggenie response, ‘r'o require tlu. such A
. pathwny Be estahlisled In detalt Lefote an
apent enn dbe labeller! “earetnogenic™ wonld
be W wdopt the ostrich-like posttion of unr-

Ing facts which constilute obvious wvarning

fings for human health,

A forrmost reason why we caonnot wait for
A full explanation of mechantsms 0t cRrCinO-
genesis is becausnr of their spparent multis
plicity and complexity. It [3 no longar ~eason-
Able to rssumo that cincer results frown A
sinele {actor: rather iU appears (hal curel-
nogiencsis Is 8 multi-crusal, nminlti-pl.ased
proeess in which penetls, hormonal, i icane
mental, ond other factars piny varying roles
dAn the elicitation of a particular curvino-
genle response. At this stage of our knowle
edge it Is true that we fan make some pune-
err.Lll?.aLlons conccruing particular factors.
We can say, for instuuce, that manimalian
neonatcs sppear to he more susceptible to
the actions of some carclnogens than older
animnla; but even here one should naie thiut
the relationship of arme to tumor incldenco
appears to vary with the lype of tumor in
most specles studied. In man, for Insntance,
some forms of cancer appesr preduininantly
amnmong chlldren, whilo othiers seldony appear
among the young yet Incrense exponentinlly
with age In adults, It 17 beeause of thiear and
‘thier aharply differing patterns of cancer jn-

* See nlso tastimony of De. Santuel Fpsteln
in the consolldaled suspension prurcedings
(EDP Exhibit No. 3 2). Aa part (hiereof he
stated: . .
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cldence In man and other mammalian spe-
cles that the process of carcinogenesis ap-
pears to involve a large number of variables
and higchly complex sertes of interactions.
Heuce it 15 doudtiul that wc will understand
fully thoe mechanisms of even &ye simplest
forms of carcinogenesis in LLbe mmedlats
future, K

Necause af Incompleta knowledge coneern-
ing mechantming, I alsn do not Lelleve: that
distinetioug hetwren “carcinog=na™ and “eo-
carcininseny’”, or batween “cnusntive sgents™
and “nnloncing agents” can be considered
reicvisul turtay when aseertnatning hazsrds
W lusan hepith artalng 1rem carcinogene,
In eafety testing of carcinouiens today e
are conceencd with ona question: “Does ox-
posure 1 the test agent reauit Jn a pigniQ-
cant hivduction of tumors In cxpoiscd popula-
tious an cmnpared to controls/’’ If so, then
tha teest et hins elleiied o enzcinogenie re-
sponi: nnd must Lthercfore ba conshdered po-
tentially  lLiazardous tn human  health.
Whoiner Lhe ngent octually is a sine qua
non of Lh~ nserved response or merely en-
Nances a virug or some ollier Iactor found in
tho lodt wnimal s irrclevant uniess and
untli wo kiow that similar factors are not
man. Tntil we have such
knowlsdye, we have no hasis oa which to
make di~tinctlons between “carcinogens”

and “co-citrcinogens™ ana, ‘causative agents” -

versus “enhancing ngeata:. :

Given this lack of knowledge concern-
{ng incchonisms, I believe that a carcino-
genie reaction in any species of test ani-
mai st be considered suflicient to de-
scrilye the test compouud as a carcinogen
and 50 a threat to human health. I con-
sider thut o similar renction in a second
numnulian sipecles s o cowfirmation of
the carcinogenieity of the Lest agent, but
{t 13 unt neccssary hefore a finding of
carcinngonleity and threat to human
hewdth ean be made; and negntive results
in n second or even third sperles of test
animal do 1ot in iy mind establish that
the test nrent is not a threat for human
beltigs, Glven the varlallon in human
susceptibility to carcinogens, I belleve
it unreasonable to ignore a Anding of car-
cinorenicily in any mamimalian test spe-
cles »lhien considering possible effects on
human Lealth ™

We have limited our considerations above
with respect to tho carcinogentcity of dieldrin
to the results In the mouse and specifically
ta the mousc liver. We think it is clearly a
carsinoncit solely on that basis. (See also
Part I11 of ‘thess Conclusians), But, we are
not reslricted by the record solely to that
orgnn In tho mouse or solciy to that test
animsl. While tho eflccts of dieldrin wers
manlfested primarily tn the liver of the
mouse, there was also statistically significant
increanss of tumors in the lung and other
orzana of the mouss in somc of the experi-
ments as published and aiso-with the newly
iatroduced but questionable revised data,
Ercu with the revised data 1t is clear that
dieldrin at low feeding levels, nt oither 0.1

= I addition, on cross-examination this
witnesa indicnted that matters such as casein
and dlct whilch affect tumor incldencs In the
mouse could concelvably be simllarly careino-
penic In man under certaln conditions, On
the basis of our current knowledge, we clearty
cannot state with certainty that the factors
cited by Shell as infiuenceing the occurrence
of liver tumors in the mouse eannot almilariy™
increase tumor incidence In man in tha ilver
or ciscwhere,

10 UA ATL_romniyY AstARse

ppm or both tho 0.1 and 1 ppm levels, can
elevata the incidence of tumors at sites other
Athan the llver and that this elevation 1s
highly significant in either males or females
or in both sexes, ss demonstrated dy Dr.
Croas, & well qualified statistician and can-
cer expert, by conventioaal and accepted
atatistical analywis. Thess findings tend
corroborate the cnrcinogenicity of dieldrin
in the mouse’ as evidonced dy the reagtion
of the mouss liver to dleldrin, the applicas
bitity of that inding to man and to weaken
8lell's arguments dased oxciuaively ou the
liver of the mouse.

Alvo, thore 18 cxperionice with the mt, We
nre hemitantly unwilling at this tinw to find
thet dleldrin ts conelusively a carcinogen
in tha rat nlthonpgh there are indieatlons
that Lhis is 80 especinally when the chemienl
is tested at . tho lower domsges. This Is the
cann, we belleve, because of the effect of come-
peting toxicity at tha higher feeding levela.
It can'and should bo stated in this connec.
tlon, however, thnt while we ars uncertain
with respeot to our fallure to find that dt.
eldrin is a careinogen in the rat, we are
certain, navertholess, that the findings In
the rat cannot be described as negative.

ITI. Also in connection with the mouse
nnd {ta significnnce for man, Shell Chemiecal
Company contands that phenobarbital, an
alleged dieldrin-imitating enzyme inducer in
the mouse liver, does not cause cancer in man
to {llustrats, thereby, the {napplicability of
mouse liver tumors for man, Specifically,

Shell states that ®* ® ° phenodbarbital {3 a-

dleldrin-stmulator in the mouse; it acts the
Jame way s3 docs dieidrin In Increasing the
incidence of mouse liver tumors. Phenobarbi-
tal does no% cause cancer {n nhuman belngs,
even though {t prodiices a tumorigenic re-
Aponse in the mouxs liver. This shows that
the mouss in this respeet 1a A highly inappro-
prints test animal with which to mako a
judgment as $o human careinagenlecity.”

Dr. J. Clemmaosen of the Danish Cancerreg.
fateret and tho suthor of a recantly published
paper ontitled “Are anticonvulsants onco-
Ronic?” was presented by Shell Chemical
Company in an effort to show that agents,
such as phenobarbitone, which can causa
certain kinds of enzyme changes and which
are carcinogenic in some animasl syatams, are
not carcinogenic in 1man. This {a contended
by Shell to provide an example of s substance
carcinogenic in the mouse but not in man.n

The paper-desls with the experience of a
group of eplleptics who recefved a regular
treatment of sedative drugs, including phe-
nobarbitone. The raster of the epileptics at
Floadeifla, a. Danish epileptic hospital. was
compated wWith the roster in the Danish Nav
tlional Cancer Reglstry to see how many of
thesa people had developed any form of
cancer {n the course of thoir trestment for
epilepsy,

Wa cannot agree with Dr. Clemmesen that
his paper or study estabilshes that pheno-
barbitone !s not carcinogenic {n man., Over
80 percent of the patients at Flladelfla were
sdmitted at an age under 40 years and Rp-
proximately only 23 percent of the paticnts
survived 20 years of treatment. In fact, 42
percent of the male and 39 percent of the fa-
‘male patients were under 20 years at time of
admission. It appears to us that the percent-

sCce of patlants who rcached the cancer-sus-

® Thero la current additlonal tnquiry as to

whetler anticonvulsants are carcinegenic ia
man. It ahould also be stated that Dr. Clem-
mesen’s study could only be consldercd aa
pertinent to. tho dleldrin carcinogenesis
problem in a peripheral wny snd the resulis
thercol could not neoessarily be extended to
dieldrin,”
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ceptible advanced ages after any reasonable
duration of ‘restment must be small and that
these patients are apparently dying of com-
peting causes before cancer develops or are
still too young to develop many cancers.
Although the study was age adjusted, the
participants therein or subjects thur~of were
tco young for mesningful or conclusive anal-
ysis. This 13 also the view of Dr. Marvin A,
Schneiderman, Associate Director for Fleld
Studies and Statistics, Divistion of Cancer
Cause and Prevention, National Institute, a
well qualified biometrician. He further con-
¢ludes that “the data here are consistent with
the possibility that the anticonvulsants
which the epileptics received increased the
risk of llver cancer, perhaps two or three-fold.
Thus, In the case of phenobarbltone, the
mouse may indeed b(y) an appropriate model
for human carcinogenesis.’’ Dr. Schneiderman
lists many other reasons for his stmilar dis.
agreement with Dr. Clemmesen. In short, we
do not beliove that the non-carcinogenicity
of phenobarbital to man has been established
on the basig of Dr. Clemmesen’s paper. Shell’s
argument bottomed thereon must fall.

While the Shell Chemlcal Company agrees
that the Jager study, as supplemented by
additional data, of the workers at the Pernis,
Holland ‘plant could not be taken as sta-
tistical proof that dleldrin !3 not carcino-
genlc to man, it contends that- the absence
of ‘‘premonitory’” or precancer signs ln the
workers 18 positive evidence against the possi-
bility that dleldrin !s csrcinogenic to man.
Shell emphasizes that it {s unusual for pri-
mary liver cancer to develop in man without
premonitory signs such as liver injury, en-
zyme Iinduction and detectable alpha-feto
protein. The Jager study hds probative value
in the direction advanced by Shell, but It
clearly does not establish that dleldrin is not
carcinogenic in man or that the mice study
results are inappropriate.

While it s expected that dleldrin would
manifest {tseif in the human liver, this Is not

necessarily so. Consequently, the normal liver -

function of the Pernis workers does not
establish absence of carcinogenic activity. In
additton, Dr. Farber, Director of the Fels Re~
‘search Institute, Temple University School
of Medicine, who has expertise with respect
to animal and the human liver, testified that
cancer of the Uver could develop even absent
“premonitory’” signs or in the face of normal
liver function *“until perhaps late in- the
course of the disease.” He explained that it
the patient had cirrhosis of the liver which
is a chronic disease of the liver which fre-
quently accompanies and precedes liver can-

cer, then functional changes would be mani-

fest, but that cancer can develop in the
. absence of cirrhosis and such individuals may
not have disturbances In the liver function
until late in the course of the disease. Also,
the presence of alpha-feto proteln in the
bloed serum Is not necessarily found in Iiver
cancer patients. .
Moreover, the working population at Pernis
" was screened by medical examinations be-
fore employment and had further examina-
tions during the course of employment,
Workers with abnormalities of the brain and
liver,” who might be most susceptible to
dieldrin effects, were excluded from the
study at the start thereof. Persons who
showed signs of Insecticide intoxication or
who themselves were distressed by personal
reactions t0 the lnsecticides were shifted
away from direct exposurd. Shell should be
commended for such action. But, it resulted
in a selected population of relatively bealthy
young male Industrial workers. In this con-
rection, Dr. Schneiderman concluded that
“the Jager study ls an interesting followup
of some healthy young male workers on whom
we have only rudimentary dose informatlon,
but who appear to have recelved relative
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small doses of the material, and who have
been followed for relatively short periods of
time with no overwhelmingly destructive ef-
fects yet appearing.” While this observation
or conclusion weas given basically from an
epidemiologieal viewpoint, 1t also applies to
the absencespof ‘‘premonitory’” signs, we
belleve.=

Shell Chemicas Company further states
thet approximately 1,000 workers have been
expesed to dieldrin and other pesticides at
the Pernis plant and that If dieldrin were
8 human r~arcinogen this could very well
have been wustected tn a group of this size.
Shell contends that ''virtually all known
human carcinogens have been observed first
in small industrial populations, most with
aumbers smaller than the worker population
at Pernls.”

The figure of 1,000 workers is not valid as
extended exposure and survetllance did not
Cover a group any where near that size. But,
in reality, Shell is engaging in an argument
involving epidemiology, a matter which it
allegedly conceded. More importantly, Shell's
contentions In this regard are based upon
the testtmony of Dr. Van Raalte with respect
to 18th, 19th and early 20th century dis-
covertes of cancer in small groups of workers
and the inferences he drew therefrom. Such
testimony and infererces were totally nega-
tlved we belleve by Dr. Schnelderman's dis-
tinction between retrospective studies in an
epidemiological sense and prospective studies.
He stated, In part, “if you are doing a retro-
spective study, that 13 you take people with
the disease and go back then and try to see
what they worked on, you can find very much
more in retrospective study than in prospec-
tive study. Almost all the ones you have
talked about are retrospective study. * * ¢
Now here the Pernis study is a prospective
study. It deals with somewhers up to 800
men who were followed through the future.
We are not looking at people with liver can-
cer to see where they worked. We are looking
at people who worked to see whether they
develop some disease.”

Shell Chemical Company goes on to make
what we belleve are, in part, epidemiological
arguments, that s, period of exposure,
latency periods, level of exposure, the worker
population at issue and their relation to
the general population and the significance
of the absence of women and chlldren from
the worker group. It seems to us that Shell
cannot on the one hand state that it does
not contend that the Pernis study was
epldemiological proof of the negative and rely
on the matters listed above as it does. Com-
parisons with experiences with known
human carcinogens in the respects lsted
above, while of borderline relevancy, does
not mnecessarily tell us anything about
dleldrin.= Shell concludes, in effect, with

‘the statement that “were dieldrin s human

carcinogen, the results at Pernls would have
been different.” Such i3 clearly not the case.
All that can de sald with respect to the

2In this connection, Shell strenuously
contends in its brief that the malignant
tumors suffered by 2 of the Pernis workers
cannot be related to the workers’ exposure
to dieldrin and to the other chemical com-
pounds manufactured there. We do not
hereby conclude that there is any such
connection, But, we do not believe that Shell
can establish that there is not taking into
account the variable sensitivity of humans
to carcinogens and the fact that the cancer
may manifest itself in different organs.

3 Much was sald about vinyl chloride. It
ts not comparable to dieldrin and the Pernis
workers, and we note that its carcinogenicity
waa discovered in laboratory animal
oxperiments,
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Pernls experience at his time s that an ex-
cess of cancers has not yet appeared In those
workers.

Alleged similarities or dissimilarities be-
tween the mouse, man and other specles
were also advanced by Shell Chemical Com-
pany. Dr. Wright, a Shell employee, described
the process of degranulation of the rough
endoplasmic reticulum and stated that de-
granulation was elicited by dieldrin within
the liver cells of mice, but not of other
species. He testified that this process was
closely correlated with carcinogentcity and
opined that this would prove to be a critical
process In carcinogenesis and would soon
provide a predictive test,

However, Dr. Farber pointed out 2 known

- exceptions to the correlation advanced by

Wright, which compounds are positive for
carcinogenicity In the rat but negative for
degranulation in the rat. Also, dieldrin 1s
negative for degranulation in the male LAGG
strain mouse, but positive for carcinogenicity,
Likewise afiatoxin B, negative for degranu-
lation {n human liver cells is at least strongly
suspected of carcinogenicity in man.

An in vitro degranulation test as a valld
index for carcinogenicity is not established
or accepted or anywhere near acceptance in
the scientific community and s, In fact, a
theory lacking in cooclusive proof and al.
ready subject to exceptions. Dr. Wright has
confined his work up to this point to one or
two specles and the contentions of his em-
ployer in these proceedings on the basis of his
work 1s speculation based on limited knowl-
edge. Even {f the correlations advanced by
Shell might shed some light on one of the
interactions which take place {n the car-
cinogenic process, we would still be far from
an explanation of that process in any single
species to say nothing of an explanation of
how vartious species compare and contrast
among themselves in their reactlon to car-
cinogens. In short, even If degranulation
should correlate with cancer incidence, this
phenomenon may tell us nothing concern-
ing mechanisms, much less shed light on the
differances among species insofar as causative
mechanisms are concerned.

Dr. Wright also suggested that the induc-
tion of microsome enzymes in the mouse liver
was closely associated with carctnogenics
ity. This 1s an salleged associatlon based on
only 5 compounds and at least one exceptlon
thereto is known. Dr. Farber was emphatic
in rejecting a precise correlation between
enzyme induction and carcinogenicity. But,
what we do know of enzyme induction by
dieldrin {3 not reassuring. Dr. Gelboin of the
National Cancer Institute, who discussed in
detail the liver microsomal enzyme system.
compared 1t to a "double edged sword.” Stim.
ulatlon of microsomal enzymes by forelgn
chemicals serves an important function in
enabling the body to more rapidly detoxl(y
and excrete toxic chemicals. But, it Is now
known that in certain circumstances, mlcro-
somal enzymes activate carcinogens by con-
verting them to their active forms. Enzyme
induction in itself thus conveys a warning
of possible carcinogenic hazard, not only to
animals but also to man. Dieldrin induces
liver enzymes In rats as well as mice and
there ls evidence that It also acts In man.
The alleged “no effect’ level for enzyme ln-
duction by dieldrin i{n man in the Pernis
Study ‘has been countered by a later study,
using a different assay, which showed ele-
vated enzyme activity associated with rela-

. tively modest blcod levels of dleldrin.

In addition, Dr. Farber testified that, “It
is evident that many chemicals require meta-
bollc conversion to active derivatives before
they can inttiate the development of cancer.
However, the speciflcs of the metabollc proc-
esoes which result in cancer in various teset
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roals are not-clear, to say nothing of the

stabolic processes in man, No one as yet
can draw any vald correlation between &
particular pattern of metabolism and the in-
ductlon of caacer in any species, snd any
;udgments concerning carcinogenicity ot lack
tRereof based on mstaboilc patterns have
no scieatidc basis at this time,” This obser-
vation relates to the testimony of Dr. Hutson
adduced by Shell with respect, in part, to
the rate of metaboiism and carcinogenestis.
As observed by Dr. Farber, “Suffice {t to say
that while mataboilc activation 1s essentlal
to carcinogeues!s, no corrsiation between the
degree of me'..bolic activation and carcino-
genic riskk has been established by anyone
for any compound tested Iin any species to
date.”

IV. In the sbsence of conclusive evidence
derived from studies in man for either the
safety or the carcinogenicity of aldrin/dl-
eldrin, we are forced to make a judgment as
to the potential hazard posed by dieldrin to
man on the basls of experiments with ani-
mals. The sclentific community has accepted
the results of laboratory experiments with
rodents as an Indicatioa whether chemical
agents are likely to be carcinogenic {n man,
as has the Congress as reflected in the De-
laney Amendment. Reifance upon animal
studies i3 possible primarlly because the
pathological processes of tumor development
in man are very simlilar to those of other
mammalian specles.

Rollance upon animal studles is supported
by experience as well ag by the pathological
simtlarities of man and animals. Many chem -
icals which are known or suspected to be
carcinogenic Iin man were first tdontified as
carcinogens {n mice. These include coal ant.
tohacco tar extracts, polycyelic and heterocy-
¢lic aromatic hydrocarbons, estrogens, and
~arbon tetrachloride. Furthermore, ns stated

‘lHer, all chemicals which ere known to

.use cancer.in man also have been shown to
produce cancer in laboratory animals, with
the possible exceptlon of trivalent inorgante
arsenle which Is still under study.

This {s not to say that the biologlcal proc-
esses of mice and men are identical in every
respect. Chemical carcinogens, for example,
may affect different target organs in different
species. Generally, however, there are suffi-
clent similarities in the metabollic and blo-
logle processes of experimental animals and
man to indlicate that an agent causing cancer
in rodents or other experimental animals
poses a high risk of causing cancer in man®

The record Is replete with evidence, in fact,
overwhelmed with evidence, some of which
has been set out above, that such is the case
here. We believe that this conclusion repre-
sents established traditional and “conven-
tional wisdom.” The Shell Chemical Company
has strenuously and with sophistication at-
tempted to demonstrate that *“this truth”
does not apply to aldrin and dteldrin for the
reasons we have detailed above. We do not

t At the oral argument herein at the close
of the hearing, Shell Chemical Company sat
forth for the first time a § stage scheme for
dieldrin induced tumor developraent in the
mouse liver and contended that 4 of thoss
stages were only found in the mouse. Such is
not the case.

© Dr. Heston, o noted geneticist with much
experiznce, testified as follows in this regard:
The human population 1S so mnch more
genetically diverse than any labomstory ant-
mals that if a chemical has been showa t
be carclnogealc by a signlicant tnduction of
any kind of tumors in any laboratory strain
of mammal, we ¢can reasonably expect that at
least certaln human belngs would also ree

s0aod to the chemical by developing some
nd of neoplasm.
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belisve that traditional wisdom or sclence has
been overcoms theredy. Shell’s presentation
with respect to the ahortcomings of the
mouse as an appropriate test animal and its
1ack of significance for man 13 based, 1a part,
on matters far from establshed in the sciea-~
tific community, speculation and surmise. ;n
reality, our knowledge with respect to cancer
13 very limfted. Many, many years would be
required to pursue the theories, hypotheses

. and correlations advanced by witnesses for

Shell without any confidence that they could
be proven. o

We find, on the basis of the considerable
record herein, as discussed above {n part, that
aldrin/dieldrin pose a high risk of causing
cancer in man. We belleve that the respond-
ent, who has the burden of going forward
to present an afirmative case for suspen-
slon, but not the ultimate burden of per-
suasion 0s to safety,” has in fact satisfled
the burden of proof which 1s not his that the
chemicals in issue pose a high risk of causing
cancer in maa. It is true that we cannot now
poiat to any individual as having cancer
caused by these chemicals, but we may not
be able to do so even If aldrin/dleldrin were
established human caroinogens dus to the
many other substances or chemicals {n man’s
environment and the ahsence of a control
population. We caanot walt to do so, how-
ever. It would be irresponsible in the extreme
to pursue such course or to insist on knowl-
edge of the mechanisms of cancer before any
test agent can be regarded as carcinogentc.

The issue of carcinogenicity of aldrin/
dleldrin assumes extrnordinary significancs
+.nd immediacy in view of the fact that the
eatire population of the United States is con-
tinuanlly exposed to these chemicals and that
dleldrin has probably accumulated in the
body tissue of almost every individual. Diel-
drin is stored in human fat, ctrculated in the
blood, transferred across the placenta to de-

veloping fetuses and secreted in human milk.

Dieidrin i3 a persistent chemical which per-
vades our diets at significant residue levels.
Additlonally, man is exposed via the alr and
other routes. No useful purpose would be
served and time does not permit the listing
in great dotafl @ of the quantities and extent
of dieldrin found In humans, {n human ma-
ternal milk, and In foods or describing In
detail the fact that the agricultural uses of
aldrin and dfieldrin result in much of- the
dletary exposure of dieldrin to man. It is suf-
fictent to state tHat dieldrin is found in sub-
stantial amounts {in humars and in our diets
and that a significant source of that dieldrin

= Jee sectlon 164.121(g) of the rules of
practice. See also e.g., Stearns Electric Paste
Company v Environmental Protection
Agency, 461 P. 24 293 (Tth Cir. 1972); Con.
tinental Chemista Corporation v Ruckels-
haus, 461 F. 24 331 (7th Cir. 1972); En-
virdamental Defense Pund, Inc. v. Ruckels-
haus, 439 F. 2d 584 (D.C. CIr. 1971).

¥ It should be stated brlefly that dieldrin
is widespread in human food throughout the
United States. It occurs most frequently afd
in greatest quantities In foods of animal
origin, that B, dairy products, meat, fish
and pouitry, Dalry products are probably
responsible for the great«.st contridution of
the average dietary intake but the most
highly contaminated sin .e food group is
fish. Residues of dleldrin in dalry products
are especially high in the Corn Belt and
nelghvoring states. The FDA Market Basket
Survey provides a misleading low estimate of
avernge dietary intoke of dleldrin. Persons
with high dietary intakes of dalry productr
and meat, especinlly children, have highe.
dally intakes than average, often much
higher., Breast-fed infants have the highest
dally intakes of all, .
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is the agricultural uses at issue. In addition,
there are no indications of & consistent up-
ward or downward trend In residues. in
human tissues or food. :

Averages ars usually cited In eonnectlon
with the amount of dleldrin found in hue.
mans, ingested in our foods, ete. We have
often stated thot we have spectal concern
with the persons with the highest body bur--
dens of dleldrin or persons who take in the
highest amount of dieldrin {n their diets, atc.
Wo are als¢ especially concsrned with those
in the population who are genstically the
most susceptidle and the very young. It is
essential, we belleve, that the cancer hazard
of dieldrin be viewed with this perspective.

V. Shell Chemical Company makes several
arguments based upon the announcement at.
the hearing that heptachlor and chlordane,
which apparently may contain heptachlor,
will be avallable for use on comn in 1975, that
is, will not be the subdject of suspension pro-
ceedings under the act. Shell states that hap-
tachlor and its major metabolita, heptachlor
epoxldo, increase the lncidence of fumors in
the mouse to the same extent as dieldrin and
that the failure to suspend heptachler and
chlordane indicates that “the Environmental
Protection Agency does not contend or be-
lieve that a compound pressnts an ‘Imminent
hazard’” on the basis of a“tumorigenic re-
sponse such as that found in' dieldrin-treated
mice. Tha Agency requires more than the
mousa.” °

In his Determination and Order of Decem-~
ber 7, 1972, in the consolidated aldrin-dlel-
drin cancellation proceedings, the prior Ad-
ministrator, in deciding not to suspend such
insecticides stated, in part, that "the-present .
evidence, confined to one strain.of mouse is
tentative evidence of a ‘risk’ but not suff-
¢lent proof that aldrin/digldrin {s a carcino-
gen in human beings. If unrebutted, this evi-
dence would be a. caution signal as to long-
term -exposure, but does not amount to a red
light requiring immediate ellmination of all
dieldrin residues in the dtet.” The situation
with respect to heptachlor and heptachlor
epoxide s similar to that stated for dieldrin
by the Administrator on December 7, 1972. As
far oS we can determine, thers i3 .one
mouse experiment which incriminates this
chemical. .

We are somewhat surprised by Shell’s post-
tion in this regard. It has constantly required
and demanded réproducibllity of results and
confirmation of findings. Its case {3 bottomed,
in part, on these requirements. There is no
established confirmation or repreduéibility
with respect to heptachlor and we do not-
find any discrimination or capriciousness by

‘virtue of the failure to suspend. Conse-

quently, also, we cannot agree with or fol-
low Shell’s argument that the banaing of
aldrin/dleldrin will not prevent an imminent
hazard due to its replacement only in Iimited
party by heptachlor and chiordane. In short,
certainty as to the carcinogenicity of hep-
tachlor-has not, by any means, reached the
level of certainty as with respect to aldrin/
dieldrin. . '

Shell makes.additional arguments {n con-
nection with the effects of the fatluro to sus-
pend heptachlor and chlordane. In the con-
solidated aldrin/dfeldrin ecarcellation pro-
ceedings the respondent dic. not advance
these 2 chemicals as propised altarnatives
to aldrin/dieldrin or 43 alternatives that it
would sponsor and defend. This fact had
nothing to do with the actual avallability
of these insecticides as alternatives to aldrin/
dieldrin. It was a poaition taken in that
proceeding so that the chlorinated hydrocar-
tons could not be eancelled in turn on the
basls that there wns another ons to take
its place and respondent did not, and in ac- .
tuality now does not, sponsor such.chemlcals
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as substitutes for aldrin and dieldrin. Shell
contends that “By Respondent’s late reversal
of itg poeition with respect to heptachlor and
chlordane availability and use as a de facto
alternative to aldrin in 1878, Shell has been
severely prejudiced in presentation of its
case” in violation of the notice require-
ments of 3 US.C. 564(b). We ind no merit
to such argument.®

The additional arguments advanced by
Shell Chemical Company in connection with
the availabillty of heptachlor and chlordane
in 1978 are all bottomed on the premise that
‘the ovidence demonstrates that heptachlor-
heptachlor epoxide i3 as much, or more, a
laboratory carcinogen as aldrin-dieldrin.”
This is not the case at this time, Those argu-
ments must fall, : .

V1. As stated earller, our consideration of
‘*imminent hazard” with respectsto aldrin
end dieldrin must take into account “the eco~
nomic, soclial, and environmental costs and
benefits” of these pesticides. In other words,
even with respect to “imminent hazard” a
risk-beneflt analysis ls required by the
statute. CP “e.g., In re Stevens Industries,
Inc,” 2 ELR, 30011 (June 2, 1972), affirmed
*Environmental Defense Pund, Ilnc. v. En-
vironmental Proteotion Agency,” 489 F. 2d

“1247 (D.C. Clr, 1973): “Environmental De-
fense FPund, Inc. v. Ruckelshaus,” 439 P. 2d
884-(D.C. Cir. 1971).

Prior to analysis of beneiits, it must be kept
in mind that-the risk we are dealing with
is that of cancer, a matter of grave concern
“Environmental Defense FPund v, Environ-
mental Protectton Agency,” 465 P, 2d 528, 538
(D.C. Cir. 1972): “Environmental Defense
Pund v, Ruckelshaus, supra.” Moreover, we
must seriously heed the admonition of the
Court Lo the latter case wherein It 1s stated
that the Delaney Amendment to the Federal
Food, Drug, and Cosmsetic Act indicates “the
magnitude of Congressional concern about
the hazards created by carcincgenic chem-
fcals, and places a heavy burden on any ad-
ministrative officer to explain the basis for
bis decision to permit the continued use of
& chemical known to produce cancer in ex-
perimental animals.” 439 P. 2d 584, 596, fn.
41 (D.C. Cir. 1971).

On the other hand, we must seriously con-
slder the 1975 corn crop. especially in view
of the drought this year which has some-
what diminished expectations, ks importance
and the possible effect of a ban of the use
of aldrin thereon duning the time it will take
to issue the final decision in the consolidated
.cancellation proceedings, As seen from the
Fimdings of Fact. aldrin use far exceeds that
of dleldrin and the major use of aldrin is on
corn.

Com 1s the world's principal grain used for
cattle, hog and poultry feeding and is an
important foogd grain as well in certain coun-
tries. We are extremely conscious of the {m-
portance of the 1978 corn crop to protein
food production and the economy, World
grain stocks are at the lowest level in more
than 2 decades. Despite generally larger cropa
elsewhere, the smaller than expected US,
corn crop this year due to weather conditions
will prevent rebullding world stocks this
year. It ‘will be necessary to awalt next year's
crops before there can be hope of rebuild-
ing sucH stocks,

3 As indicated above, there was no reversal
of position with respect to heptachlor and
chlordane availability,
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But, wo do not believe that the availabile
Ity of aldrin or lack thereof will significantly
affect the 1973 corn crop. Stated another way,
it appears % us from the record that the
neceasity for aldrin in the production of that
orop and the consequence of its unavall-
ability have been exaggerated.

To place our {nquiry in proper perspective,
it should be noted that aldrin i utilized on
only approximately 8-10 percent of the acre-
age devoted to corn production and that some
of its use thereon is actually unnecessary.
In other words, aldrin Is often applied as
“insurance.” As with much insurance, the
covered risk does not occur and would: not
have occurred even in the absence of the in-
surance coverage. This i{s not to say that in
certain situations the need for Insecticides
13 not more apparent than in others. In ad.
ditlon, there is some evidance of record that
corn soll insact populations are at low levels,

Dr. John Schnittker, a former Under Secre-
tary of Agriculture of the United States who
has much experience and expertise with re-
spect to the economics and marketing of feed
grains testified on behalf of respondent in
these proceedings. He assumed, for the pur-
pose of his testimony, that the absence of
aldrin would result in a 1, 2 or 3 percent
diminution In the corn crop and projected
the consequences of such reductions.®

Dr. Schnittker's testimony indicated that
the overall economic effects of-the ban of
aldrin for use of corn depend to a great degree
on the extent of the future demand for grain
lmports which will be placed on the United
States by other countries, s weil as on a
variety of facts affecting the supply of corn,
such as the supply of suitable land, tech-
nological developments in corn breeding and
husbandry, demand for other agricuitural
products under soil and climatic conditions
to which corn i3 well adapted, federal farm
programs, weather conditions and fertllizer
avalability. The unpredictability of such
factors as weather make profections about
fiture corn harvests In ‘specific years ex-
tremely dificult as the recent drought in the
corn belt demonstrates. In this connection,
however, it appears to us that the reduction
of the 1074 corn crop below expectations
would, in terms of Dr. Schnittker’s analysts,
result, in effect, In shifting, in part, his
estimates and ¢onsequences for 1974 to 1978
since the same basic capability to produce a
corn stockplle from next year's crop would
remain. .

Dr. Schnittker concluded that the current
situation prevalling in the grain market s
abnormal and short term, resulting from the
somewhat unprecedented crop shortfall of
world grain in 1872 and 1873 which necessi-
tated a depletion of accumulated reserves. Ho
predicted a general reduction in the import
of grain by all countries because ‘the magni-
tude of the decline In world grain production
in 1972 appears to have been principally the

@ Such testimony was recelved In the can-
cellation proceedings, and his projections
were not specifically related to the 1975 crop.
Nevertheless, they are valld for thess suspen-
slon proceedings. In any event, We c¢annot
conceive of a 3, 3 or perhaps even a 1 percent
reduction in the 1975 crop by virtue of the
absence of aldrin. There 13 In reality no good
basis in the record to predict such a loss
probably approximating over 60, 120 and 180
milllon bushels of corn at the 1, 2 and 3 per-
cent reduction levels, respectively, (See dis-
cussion which follows).
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result of events which should not be expected
to recur regularly.” He further stated that
“the analysls of agricultural production
potential and targets * * * leads to the cone
clusion that success In expanding production
is possible and probablo In most countries
and that U.S, grain exporting capacity will
not be tested every year until the end of the
1970's."”

In short, Dr. Schnittker found very little
nacroeconomic effect of even a 3 percent re-
duction in corn . production, a reduction
which he considered to be well beyond any
known estimate of the actual impact to be ex-
Pected from the unavatlability of aldrin., We
are in full agreement with both of these con-
clusions. This is not to say that we are not
very concerned about possible effects of sus-
pension upon individual farmers, a matter
weo shall discuss in the next part of these
Conclustons, )

While predictions and projecttons are haz-
ardous for obvious reasons, it appears that
the planting of additional acres to compen-
sate f{or any reduced ylelds would nulllfy any
price impact at the national level and even if
no additional acres were planted to offset any
yield impact the price of corn would increase
by only 1.3 to 5.8 percent for the 1 and 3 per-
cent reduoctions,

But, as indicated by footnote 29, we do not
betleve that a 3 percent reduction in yield
could result from the absence of aldrin in
1978. In fact, we seriously doubt that even a
one percent decline would result, We have
been casting about in these proceedings for a
reliable estimate of the reduction in yleld
that would be attributable to a suspenston or
cancellation of the use of aldrin in the pro-
duction of corn. One of the obvious problems
In this connection is an inability to deter-
mine what would have been the case if aldrin
had not been used. Aldrin is in part utilized
by farmers as “insurance” and may not have
been actually necessary at least n some very
substantisl number of instances.

We totally reject the Doane Agricultural
Service, Inc. special survey and projections
of losas adduced by the Shell Chemical Com-
pany. On its face, 1t 13 patently exaggerated,
employs “double counting compounded,” is
based on o small sample from which amazing
projections are made and elicited the views of
aldrin users who would not in reality.know
with any precision the effects of the absence
of aldrin and who, it seems to us, would
demonstrate a blas. Such survey, it also
seems to us, was blased In its design, re-
sponses and presentation of the survey ques-
tionnaire and results and displayed other
weaknesses such as statistical defictency.
Similarly, the very rough study of Dr. Freund,
which was only Intended to be a tentative
and preliminary work, cannot be relied upon
ag indicated by the report itself which states
that “the assumptions are extensively quali-
fied and for firm conclusions, more data on
many aspects of the study are needed.”

It appears to us that aside from the mat-
ters mentioned above, the only economic
study offering some relliance is that of Dr.
Herman W. Delve, Agricultural Economist,
Natlonal Economic Analysis Diviston, Eco-
nomic Research Service, United States De- '
partment of Agriculture, entitled “Economic
Impact of Discontinuing Aldrin Use in Corn
Production,” issued June 1974. Dr. Delvo uses
data accumulated from the USDA 1971 Farm
Production Expenditure Survey to establish
the use pattern of aldrin In 1871, He relles on
consultations with entomologists in the Corn
Belt atates to estimate overall losses in the
event that aldrin, heptachlor and chlordane
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.o not avallable for use® Dr. Delvo estl-
mates that the overall loss in 1871 ln corn
production would have been 18 milllon
bushels for the Corn Belt states and a total
of 21 miillon bushels for the entire nation
whers farmers make use of alternatives to
aldrin (Bus, see footnote 30), If farmers did
not use altarnatives, he estimates the 1971
loss at 51 milllon bushels for the Corn Belt
-states and a total of 53 millllion bushels for
the United States, Even adjusting for 1973 in-
creased acreage over 1971 acreage and cone
sidering the fact that, perhaps, use of aldrin
for rootworm control may have been over-
stated, the eqtimated loss in this study
where farme:; utilize alternatives is much
below ons percent of estimated production
and may reach one percent if alternatives, in-
cluding heptachlor and chlordane, are not
used, a situation which is improbablest

Confirmatory of the general conclusion of
Dr. Schnittker, Dr. Delvo found very little in
the way of macroeconomic effect resulting
from the absence of aldrin as an input in
corn production, In fact, he found a 0.8 per-
cent Increase ln price with use of nlternative
insecticides and a 2.2 percent increase in
price without alternative insecticides with
farmers showing a net gain.

On the basis of the foregolng, we cannot
find any major economic or social benefit re-

sulting from the use of n).gl.r!n on corn in |

> In the consolidated cancellation proceed-
ings. heptachlor and chlordane, which are
adxittedly as effective as aldrin, were nct
proposed as alternatives thereto and our ¢ot.-
sideraslons therein were llmited to alterna-
tives to aldrin other than these 2 Insecticides.
It appears, howaver, that approximately 3.-
000.000 and 1,000,000 pounds of technical
~otachlor and chlordane, respectively, will
available for use.on corn in 1975. We can-
ot ignore such fact in asseasing the effect of
a suspension of aldrin on the 1975 corm crop.
Consequently, Dr. Delvo’s estimates must be
considerably reduced since he did not include
heptachlor or ¢hlordane in arriving at his
conclusion. In reality, his eatimates of loss if
farmers used alternatives must be reduced,
perhaps by 20 to 40 percent or more as testi-
mony In these proceedings indicate that
farmers would switch to heptachlor and per-
haps, chlordane, the efBeacy of which is not
in questlon. In addition, such estimate was
bas»d on the supposition that the other al-
ternatives would not be as effective as aldrin.
Tais may not be so at least with respect to
newer alternatlves for use against the wire-
worm. We make further observation that
many and., perhaps most farmers do not
apply aldrin as directed for heavy wireworm
or cutworm infestatlons and losses from such
infestatlons might not be so different with
aldrin or an alternate treatment. Also, we
note that some of the entomologists with
whoem Dr. Delvo conferred have testified in
these proceedings for Shell or for respondent.
3 We do not at this time know corn plant-
ings for 1875 but we assume that they should
approximate 1974 plantings and that produc-
tion estimates should be simllar for both
years especlally In view of the present price
of corn. In this connection, we also belleve
that most farmers will use alternate chemi-
cals, even if more expensive than aldrin, be-
¢ause of the favorable price plcture and thc
fact that pesticides represent a relatively
small part of the cost of production. In any
event, we cannot make estlmates of, or on the
basis of, falluce of farmers-to use aiternatives.
AMoct importantly, we do not necessarily agre
by cirtue of the above analysis that losses
would be as high as’'stated by Dr. Delvo. We
rave merely used his paper as a frame of ref-
‘ence. We belleve that Dr. Dejvo may have
verestimated losses due to wireworm and
cutworm damage.
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1973 In the context of overall effect of ita
unavailabllity for such use. In other words,
we could not meet the burdsn placed upon
us for continued use by tha Cowt in "En-
vironmenta! Defense Fund v Ruckelshaus.*”
supra at footnots 41.3 It would be strange,
indeed, to allow the use of sidrin for the
1973 cora crop and thersby continue to
jeopardize the health of the American people
in order to place a relatively small amount
of corn into the world stockpils. Concern
expressed for starving people abroad can be
met or satisfied by other moans it seems to

_us, if necessary.

VII. We turn now to the impact of the
absence of aldrin upon individual corn farm-
ers, also a matter of great concern. It must
be remesmbered in this connection as well
that considerable quantities of heptachlor
and chlordane will be available tn 1975 and
thoss {armers who feel a need for aldrin may
avail themselves of these alternates to some
extent.® )

Initlally much was said of the *“corn soll
insect complex™ consisting of some 20 soil
insects that atiack corn. Upon analysis, how-
ever, it appears that there are generally only
3 and possibly 4 insects that can be of eco-
nomic significance with respect to damage
to corn, namely, the corn rootworm, cute
worm, wireworm and, perhaps, the white
grub. Thess insacts have varyiog degrees
of importance. Tha othor soil insects attack-
ing corn are not usually even treated for
with pesticides, Shell Chemical Company did
not include them in a proposed or suggested
lirzitation on use offered by it in thess pro-
:eedings and we shall confide our considera~
tion to those insects cpecified above,

‘The cdtn rootworm is by far the major corn
sofl insect pest In the Corn Belt and attacks
continuous, as distinguished from, first year
corn. Two of the 3 varietles or specles of the
corn rootworm, that 1is, the Westerm and
Northern corn rootworm, are now resistant
to aldrin and are found {n much or most of
the major corn producing area of the coun-~
try. Thefe are many organocphosphate and
carbamate insecticides which effectively cone
trol the resistant corn rootworm and alsb the

- monresistant variety. Consequently, we do

not consider the corn rootworm in our deter-
mination with respect to the need for aldrin
a3 this pesticide 13 not used in much of the
Corn Belt for the control of this insect and
to the extent that it is 50 utilized to control
the Dponresistant corn rootworm it may
readily be replaced by those chemicals em-
ployed to control the resistant varfety.s

The next major soll insect pest of corn is
the cutworm and we shall dlscuss it below.
The wireworm and, perhaps, the white grub
are also economically siguificant pests of corn
but to a much lesser degree than the root-

worm or the cutworm. On the basis of the

D Shell Chemical Company in {ts pretrial
brief in' the consolidated cancellation pro-
ceedings did not, ia resiity, contend for a
macroeconomtic effect resulting from the ab-
senice of aldrin and several o) the entomolo-
gists called by Shell as withecses agreed that
its wnavailabllity would not have such an
effect In thelr states.

B We do not constder "1 these suspension
proceedings, as distinguished from a can-
cellation proceeding, sucl Dasic questions as
biological control withov the use of insectis
cides, possidble new res.stance of lnsects to
aldrin,; possible resurgence of insect popula=
tions absent aldrin, etc.

¥ Respondent advances a theory that the
substitution of organophosphate and car-
bamate insecticides for aldrin for control ¢¢
the nonresistant rootworm may result in in-
creased yields. Sueh position is too specula-
tive for adoptton.

record, we are not overly impressed with the
importance of the wireworm. Dr. Delvo, in
the study referred to above, found a reduc
tion of only 2,556,000 bushels of corn In the
United States due to wireworms {f alterna-
tives. other than heptachlor and chlordanes
were used. This seems too high and this fig-
ure would need be much less if these 2 in-
secticides are included in the alternatives.
Unlike the cutworm. the wirewvorm appears
to be associated with cropping patterns
where corn i3 grown after sod or pasture. It is
a problem primarily of frst year corn but can
be found in second year corn following sod
where it was not properly treated the prior
year. Respondent proposes various preplant
soil incorporated pesticides as alternates to
aldrin for control of the wirsworm. Such
alternatives are registered for such usess
and have shown eJective results In.field tests, '
Several of thess proposed alternatives pers
formed batter or more effectively than aldrin
in these fleld tests. In fact, the récord dem-
onstrates some question as to the effectives
ness or consistency of aldrin in wireworm
control. We do believe or agree, however, that
there mey be questions with respect to the
consistency of effectiveness under all condi-
tlons of the altermatives, but under the cir-
cumstances presented in this proceeding they
properly must . be considered a3 viable
alternatives )
Additionally, as we have stated, the wires-
worm is generally only a significant problem
to the individual farmer when certain rota-
tions are followed. Since we are only con-
cerned herein with the 1975 corn cropfthe
farmer, if he anticipates problems in the
absence of aldrin and does not.cars to apply
or cannot obtain one of the possible alter-
natives including heptachlor and chlordane,
may to a large extent solve his problem by
the rotation he chooses’ For example, a
farmer moy grow soybeans a second year, a
«op which i3 not greatly affected by the
wireworm, or may plant sod or pasture in
soybeans rather than starting initially in a
corn-soydean rotation, although there Ig
probably very little sod or pasturs now availe
able. However, the corn-soybean rotation is
probably the most insect free and does not .
present a great wireworm problem in the
rotation from soybeans back into corn. We
recoguize that this may somewhat restrict
some relatively few farmers, but, in the con-
toxt of these proceedings, such restriction is
necessary. As much of the corn land Is in
continuous corn, we do not belleve that great
numbers of farmers are faced with this
tl:!g:;:alce absent the availabdllity of aldrin in
The Insect which gives us most concern in
connectlion with its affect upon the individual

# We cannot, it seems to us, consider prom-
Ising alternatives that are; perhaps, In the
“registration pipeline” but are not as -yet
registered. Mention should be made, how-
ever, of section 3(f) (2) of the act (7 U.S.C.
136a(f) (2)) which provides, in part, that “as
long 83 no cancellation proceedings ate In
effect registration of a pesticide shall be
prima facle evidence that the pesticide, its
ladeling and pockaging comply with the
registration provisions .of the Act We
should state, however, that ,romising addi-
tional alternatives are in t''3 “plpellne™ anrt
we surmlise that they probahly will be regis-
tered for the 1975 season. .

= Alternatives, other than heptachlor and
chlordane, are listed in the Findings of Fact.
We do not rate their respective merits. The
farmer concerned about wireworm damage
.nust consult his state extenslon entomologist
for recommendations with respect to his in-

¥ Rotation can also solve the problem of
the billbug and white grub to a great degree.
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" ‘nrmer Is the cutworm. Unlike the wireworm,
10 cutworm 1s gencrally & problem assoe
intad with googruphy, soll snd weather, In
other words, the cutworm s sarraciated gene
ctully with yuorly drained river battom land,
heavy soils and low wet spots In upland fietds,
and rotation doce not play & majqr role In
eonuettion Lhurow!th ixcept to smnc extent
on firat year curn following sod or legurnes,
There does not nppear to now be An afoc-
tive preplant or plunting time inscciicide for
the control of the biack cutworm, although
soveral insecticides with unknown effective-
ncss arc in tho “rugistration pipellne.” In-
stcud, the currently available siternative to
aldria prepian- Lientment under curn s the
spplication of p2. ¢ :nerygent spruyz and haita,
that is, after tac (nsect has actually ape
peared. Phtlasophically and s a practical
matter, this method of treatment has the ode
yantsge of treating [ur known inscct Iufestae=
tlon and tho avoidance of an “lnsurance”
troatmont of ontire flelds where the insect
may not appeur, muy ouly attack part of a
fleld or mAay appenr But not in numbers of
ecuonomic significunce.
A entoniolnsist prenenied by thu Shell
Chemieal Conipany nnd others teatified that

Lho post atnterfi-ut halta cro as cifcctive as, or”

bettor, than, o one pound per acro hand or
row application of aidrin agaiunst the cute
worm which It not as effective as & 3. pourd
per acrs_ broadcast application thercof. The
lower rato of application of aldrin is not
cffective agalnst A heavy black cutworm in-
Teatallon, but mauy, If naot most, of the

faryera apply aldrin at the lower rate. In -

other words, they are willing to seitle for less
than tho best treatment., Thla chould be a
Iactor, perhaps, in evaluating the cpruys and
baits as substitutes for alarin ard the actual
“‘ecessity for any treatment. In Auy event,
e record supportas the conclusion that post
.nargent treatinant of black cutworm, the
major cutworta pest, with baits Is efficaclous
with post emcrgent sprays having lesser
cllcctivoness.™ ‘
However, post cmergent treatments for the
black cutwonn has several difficultics or dis-
advantcoges. In order to be effective ns alter-
natives to preventive preplant or planting
tims applications of aldrin, the bafts or
Sprays must Le timely applicd. This requires
that the farmcr observe his flelds carefully
during an approximata 3 to 4 weak peried
when the corn heyins to emerge. This doea
. Dot mean that nll {aroiérs need obsarve their
fields or that thoza farmers with o Buspect
cutworm problein need observe all thoir
flolds, It does mean thot the farmier who
has bad cutworm problems in the recant
past must check keoy survey spots In his sus-
peot ficlds. While o 0-atate cooparative
survey Is devcloplng a scouting ays-
tem, we are nol, we bolleve, at the potat
of having avsilubtls commercial scouts or
comniercial scouting of farmers ficlds for
cutworms, Rather, the Individual fariner, his
 family or empluyces or even high school
students conld scout or walk select portions
of corn flelds In an attempt to detact early
elgns of cutworm damage. Such damage 18
more rcadily rvcoguizable than damage
Tawsed by other Ipsects. We recognize that
this imposes a burden on ths farmer at
perhaps his busy time of year,
Conocomitant with early detectlon of cut-
worm infestation Is the necessity for rapid

1

" % Most Lates now recommend the post

nergent {reatment as an emergencey treats,

ent. It should be stated at this point that

/lscopsin has bonned the use of aldrin on
cora and that tho Illinols stats recommenda-
tions do not Inculde aldrin. Instead, the post
emorgent treatment Is recommendod,
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treatment with balts or sprays. If the farmer
obeervos oarly cutworm fceding dumago ho
Bios several days in which to apply & bait or
spray Incectictde to protect the crop. The
‘balts will then prevent further loms of atand
and suy cut oorn will huve an oppartunity
1o rogrow. However, under cxtrema dry or wet
corditions, the "baflt ' insecticides may loce
some of thelr effactiveness, An entomologist
presented by respondent testified that 75 o

"80 percent of the Illinols com farmers have
.obtalned good to execlient black cutworm

control with poat emerpent baits. ™"

As ean be seen from the prior dliscussion,
the use of post emeryent baits and spravs
in licu of aidrin presonts extra efort snd
some additional uncertainty. We do not want
to leave the impression, however. that cut-
Worm 1063 s {rreparable. Should a fleld or a
portinn of s filed sufer zertous ecutworm
damage, the farmer han tho option of re-
planting corn thoreon. In fact, this ls usually
doue. It i1 recognized that In that svent thu
farmer suffera the costs of replanting and
suffars somo loas of yicld due to the lnter
planting. But, with the current prics of corn,
tho farmer will mest likely receive a profitabilo
roturn from his carn production, which re-
turn will, of course, he reduced from what
e would have expertenced. In fact, a farmer
may Inftially plant corn later on auspect
acres and, perhaps, svotd cittworm infury.
In this event, he would sulfer some loes of
yvield dus o lats or Inter planting. In addi-
tlon, heavier seeding ls also a valid measuroe
the farmer can take. ’

Farmers genemily are. not that tfamiliar
with the use of nost emercent treatmenta or
with scouting. There apncars to us adequnto
time to prepara for sueh matters prior to
planting time In 1978 whieh ahall probadly
bewin around Aortl 13, 1875, .

We do not lightly make thess findings as
we do not desire to cause additional burdens
and uncertainty to farmers who have a his-
tory of cutworm problems.® But, It appears
to ua that there Is a relatively ndequate ale
terpative t aldrin in the trentmeat of tho
black cutworm and therefore we cannot con-
clude thnt during 1875 sldrin use should bde

continued for this purpose in view of our
conclusions as to the risks accompanying
sldtin.* We do not cxpeet the corn farmer

" ®The sandhill and glassy cutworm cause
sperial concern as they nre subterranean
feedera and the datt Is probahly Lnadaquate.
These cutworms aro not widesprund and there
is sonie indieation In the record that band
troatmont of Durshau, Dyfounte, Mocap and
Diazinon could be effective s to tham.

“ Another. uncertaiaty presented for (ho
record is tho availability of the allernate in-
secticides fn 1875, There need not be a pound
for pound displacement espcetally with ro-
spect to -post emergent trentment. Heplae
cllor and chlordane aro avatlable, Insect pops
ulations appear to be at low levels, rootworm
insecticides give some contrul of wireworms

and perhops cutworms and aldrin has been .

overuscd {n the past. We agree thiob the situ-
ation will be tight. We niso Lelleve, however,
that this deciston will gencrate some addi-
tonal alternate pesticides to the extent that
is possible, Also, any existing stocks of aldrin,
it any, could be utilized and the Inter-
mediates contracted for by Shell could pos-
sibly be avallable for additioual heptachlor
production, .

f Some of the parties primarily In the can-.
cellation proceedings have taken the view
that proposed alternatives need be as eMea-
clous a3, and no mere costly than, the cheme
ical at isauo. Wo rejoct such a standard cse
pecially when the risk at hand is aa omiaous
a8 cancer,
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who has cutwerm prodlems to iXxo this ¢on-
clusion, We have, perhaps, Imposad some
oncrous burdens upon him. The act makes

thisa requiremont., we belleve. If the poat |

emergent altornative is not acceptable to
anme farmors of bottom land, they have the
option, perhaps. of plagting other fee
durifg p'i'hn 'nnﬁoﬁ'.‘nlﬂuud!nu ‘Bybeans
which !sanothenimportant feed crop. Shoula
mmo of this acreage be lost to corn in 1078.
the replacement thereof by some other feed
crop is moroly a irado off wu Dbelicve.

To summarize, we cannot Justify the uag
of aldrin under corn In 1975 bath from a
MACTOSCONOMIC or microecononic stande-
point.

VIII. Aldrin {3 nlso utilized f{or control of

the Fuller Rose Bestlo In Florida, one of the
moro minor citrus pests In that State. While
sales stotistics adduced by the Shell Cheme~
leal Company tndicate that this Inszectictdo
18 sold and used on citrus in much of Flor-
lda. expert witnessos presented by Florida
Citrus Mutua}, n major grower ornanization.
testified that the cconomie significance of
the Fuller Rose Deetla Is vary cirtumacribed
gFeographically In that State. Of the 477.000
acres of citrus tn Flarida, the roso bectls !s
only pressnt in numbers sumiciont to come
mence to reduce yicld on between 10.000 nnd
80.000 acTes. Tha area of sitnificant Infestne
tion !s essentlally the Indian River aren of
the Southeastern seahonrd of Florida, An area
¢haracterized by poar internal soil dralunge,
a high water table, and consequently unusu-
ally shollow citris root systems. Lecs than
3 percent of the total cttrus acrcage in Flor-
ida has heen treated with any soll insecticide
for control of any lnseet and even within the
Indlan River Puller Rose Beetlo trouble re-
glon only 20 percent of the ocreage has been
80 treatad.

In a tvpleal Indtan River grove. approxi-
mately 73 percant of the feeder roots of cttrus
trees are located withits 18 inehes of the top
of the ridge of soll upon which eitrus trees
are uaually planted in that area. Such trees
are distingutshable by particulariy restricted
root systems with unusually itmited sup-
plles of feeder roots. These systeras ars less
able to make do with decreases in root pro-
ductivity resuiting from Insect damage which
would be Insignificant i{n other Teglons
within the State of Flarida.

.Aldrin i1s averused on citrus to somo extent
in that It 13 unnecessarlly utilized. Substan-
tial reduction in crop vieids caused by lack
of treatment for tho Fuller Rase Reetle ia
relatively raro when the industry is consid-
ered ne a whole, '

As ndicated In the Findings of Faet, cul-
tural practices offer o large potential for
dlsruption of pest problems causcd b7y the
rose bdeetle and alternativo invecticidal follnr
8pTays, most of which are already uscd in the
Florida citrus program, some as ofien na ¢ to
6 timces & yenr, provide good Ioitial k1] of the
adult weevil. The State of California docs not
recommend the uie of aldrin to contrul the
rosc boetle on its very substantial citrus
acreage and a large Florida citrus grower or-
ganization does not utilize i¢. -

Once agaln, we nced put the tssue with
respect to the continued use of aldrin or
dieldrin on Plorida citrus In perspcctive, We
are presented herein In. these suspension
proceedings with ths limited question of its
continued use during the time it would take
to complete proceedings relating to cancella-
tion of such ciaemicals. We are talking, 1t
szems to us, of one spiit application of aldrin
or at most one snnual application: thereof.

It i3 clear from the rccord that ia view of
the ltmited arco of possible need and, in re-
ality, the limited number of orchards or
trees involved, the absencs of aidrin during

the restricted period of considoration would

18, 1974

P .

[ SO




h little, if any, affect upon the Florida
cltrus industry or the price for its products.
Additionally, we see very little effect upon
the relatively small number of possibly af-
fected growers. Cultural practices and follar
*prays are available to them as alternatives
:» oaldria or dieldrin.? Further, we surmise
that existing stacks of these products, the
use thereol not being barred by the Adminis-
trator’'s August 2, 1974 notice of suspension,
may well be present in Florida to some ex-
tent. In short, we sees no overriding benefit
or any great disruption from the nonavaila-
bility of aldrin or dleldrin for Florlda citrus
during the nex. growling season.?

IX, Aldrin : . 1 predominantly dleldrin are
also used for seed treatment-or dressing on
many different types of sced. The record is
not as complete with respect to the need for
these insscticides in the treatment of some
seeds as distingutished from others or with
respect to seed treatment generally. Certain
generalizations can be made however.
FParmers wiil purchase seed after it has been
treated commercially, will treat the seed
themselves prior to planting, often as part
of a slurry or liquid mixture, or will add
the chemical directly to the seed {u a planter
box at the time of planting, Commercial
treatment of seed is more practical, tending
to provide a more even and effective distrtbu-
tion of relatively small quantities of insecti-
cide, particularly in-contrast to individual
grower's applications by means of plaater
boxes. :

Dosages vary according to the type of seed
treated angd the seeding rate per acre. Under
normal conditions or clrcumstances, aldrin/
dleldrin i3 applied to seeds at the rate of
one-half ounce to ona ounce of the chemical
‘per bushel or per 100 pounds of seed. The
coat of seed treatment with these insecti-
¢ i{s relatively small and, 1o some in-

;es, 1s not passed on to the farmer.

Dieldrin has an effective life as a seed
dressing in soil of approximately 10 to 20
days. In warm or hot weather, seeds will
tvpically germinate in 4 to 8§ days, but in
cool, damp weather germination may be de-
layed to a week or 10 days. Most of the seed
dressing alternatives advanced by respondent
are less persistent than dieldrin and provide
less of a margln of protection. Lindane ap-
pears to be an effective alternative but for
some criticilsm of a delay in germination of
the seed resulting from its use. This ap-
parently occurs if the seed has been treated
with lindane sometime, such as 3 weeks, be-
fore planting. A simple answer to this
criticism 1s a planter box application of
lindane by the farmer at the time of plant-
ing. This process, of course, has some of the
disadvantages mentioned above.

Here too, however, we find no compelling
macroeconomic or microeconomic reason
neceisitating the use of aldrin or dieldrin
see: reatment during the period it will take
to complete the consolidated - cancellation
proceedings. Several viable alternatives are

avallable,

< We have some hesitatlon or reservation
with respect to some possible dlsruption of
an integrated pest management control sys-
‘tem employed in Florida in the control.of
other Insects by the use of alternative foltar
sprays. We are not aware that this would
necessartly occur however. - ’

»Two other weevils of lesser oconomic

consequence than the rose beetle were men-~

tioned in the record. All we have soid with

respect to the Fuller Rose Beetle is applica-

bla therato. In addition the dlaprepes abbre-
1s eradication program has avnilable to
.veral alternatives,
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X. In the consolldated cancellation pro-
ceedings, the United States Department of
Agriculture defended the continued use of
aldrin and dfeldrin for certain uses {n addle
tion to those discussed above and it similarly
does so here. These include such uses of one
or 'the othar of these. insecticides as on
Puerto Rican pineapples, sugarcate and
bananas, ontons grown in the Tulelake Basin
of Northern Callfornia, strawberries in Ore-

gon and Washington, the Departments .

quarantine program, cranberries and nursery
use, . .

The partles, that is, in this connection,

USDA, respondent, Environmental Defense

Pund, Inc. and the National Audubon So-
clety, are, 1a effect, attemtping to place us
in the straitjacket of deciding the ultimate
{ssues presented by the uses {nvolved in the
consolidated cancellation proceedings. We
refuse to be 50 restricted. For this reason
the briefs filed by these parties do not, in
great measure, really address the problem at
hand.

We have stated several times in this De-
clsion that we are solely presented with the
continued use of aldrin/dleldrin during a
relatively limited time frame, the time {t

will take to complete the cancellation pro--

ceedings. We do not intend to consider mat=
ters beyond that period in this Decision.
In addition, the brlefs of these parties with
respect to these uses do not deal with the
significance of the avallability of heptachlor
and chlordane in 1975. For the most part,
the partles attack the issues as if heptachlor
and chlordane do not exist, This is absurd
sund we have no intention of deciding the
. uestions posed herein -as if they do not
e (st because the ‘real world™ situation cane
not be ignored. .

Heptachlor and chlordans were not pro-
posed as alternatives by respondent and the
Eavironmental Defense Fund for the reasons
explained earlier. But, these chemicals are
here and are registered for many of the uses
defended by USDA. In reality, USDA does not
challenge or question the efficacy of these
insecticldes for most of their registered uses.
In fact, it recommends the use of chlordane
in its regulatory and control programs and
“dieldrin is reserved for those limited uses
involving soll surface treatments * ® * where
chlordane will not render the required 100
percent control. * ¢ ¢ This reflects Depart-
mental policy requiring that chlordane be
substituted for dieldrin wherever possible.” ¢

We need not analyze each of the USDA
defended uses and the need for aldrin or
dieldrin thereon, Heptachlor or chlordane
are registered and effectlve for such crops
or uses as plneapples; greenhouse, nurserles
aend nursery turf, onions, perhaps strawber=
ries, sugarcane and apparently bananas. Ad-
ditional substitutes are also avallable for
some of these and other uses. Also, there are
alternatives in the “registration pipeline”
which we surmise will regceive priority.

It can also-be steted with respect to the
uses involved that we see no major food sup-
Pply problem and certainly no macroeconomic
effect from the lack of aldrin or dleldrin. In

# Chlordane surface application is admit-
tedly effective for nurserymen where certl-
flcation I3 vnnecessary. The alleged need for
dieldrin surface application in limlited clr-
cumstances for certification status for a 4
year period can.surely be solved by USDA
during the limited perlod involv:d herein 1f
only by an additional application of chlore
dane. This circumstance should not arise
often during the limited perlod and we are
certaln that administrative adaptability anc
ingenuity will easily solve this temporary
problem.
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fact, the cranberry industry i3 currently suf-
fering from a glut or oversupply. Also, we
860 no substantial - microeconomlc conse-
quence from the absence of these pesticides
during the llmited period at {ssue., Actunlly,
the absence of any insectictdes in- some ine
stances wil not have effect for some years.
It must be realized {n this connection that
aldrin or dleldrin are not used annually
with respect to most of thess crops and the
affected growers represent a small segment
of those industries. For example, a minimum
of § year protection is claimed with respect
to cranberries. In sh we belleve that the
growers involved can manage for one season
at most without aldrin or dieidrin dut with
the alternatives at hand. As to some of these
growers, a different crop rotation i3 availadle
it they are convinced that they cannot do
without aldrin or dleldrin and cuitural prac-
-tices are avallable to negate or minimize the
absence thereof. For example, flooding of
cranberry bogs can eliminate the insect pest
or pests. In addttion, to the extent existing
stocks of aldrin and dieldrin are available,
they may be used. '

To 'summarize, there clearly does not
exist any compelling reason to maks aldrin
or dieldrin avallable in 1973 for the uses dee
fended by USDA. We are not hereby saging
that our conclusifons with respect thereto
will be the sams {n the consolidated cancel
lation procoedings when we assume that hep=
tachlor.and, perhaps, chlordane will once
again not be considered as alternatives. We

- con foresee, for example, a possible conclu~

slon calling for continued use of aldrin or-
dleldrin at lesst for a limited period of time
while alternatives are found. The record dem-
onstrates in most {astances inaction or inade-
quate action In this regard.

In addition to all of the uses of aldrin
and dieldrin already discussed In these
-Counclusions, they are uses for which no evlie
dence has been adducéd with respect to the
benefits to be derived from, or the need

. for, continued use of these Insecticides. It

is patent, therefore, that there exists .no
basis to judge such benefits .and that, {n
the context of these proceedings, no eco-
nomlis, social or environmental benefit re-
sults from the continued use of these pesti.
cides for such purposes. .

© XI, Shell Chemical Company, In its obe
Jections, alleges- certain precedural defects
or irregularities in the issuance of the No-
tice of Intention to Suspend by the Admin-
istrator August 2, 1974, which set in motion
the institutlon of these consolidated sus-
pension proceedings. First, it contends that
such notice reversed 2 previous decisions
by a -former Admlinistrator that aldrin/
dieldrin was not an “imminent hazard" al-
legedly on the basis of the same evidence
before the present Administrator. USDA
similarly. makes this argument. .

In his Determination and Order of Des
cember 7, 1972, in the consolidated aldrin/
dleldrin cancellation proceedings the prior
Administrator, in deciding not to suspend
such insecticides stated, in part, that “the °
present evidence, confined to one strailn of
mouse Is tentative evidence of o ‘risk,’ dut
not sufficlent proof that aldrin/dielauin is
a8 carcinogen in 'human beings. If unrebute
ted, this evidence would be a cautlon sig-
nal as to long-term exposuws, but does not
smount to a red light requiring imme-
dtate elimination of all dieldrin. residue In

D e

“There are no registered alternative
chemicals for use on cranberries. But, very
faw, if any, growers should dritically nced
the chemical in 1975, Only 300 acres were
treated in Massachusetts in 1972,
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the diet.” The Administrator in his Aue
gust 3, 1974, Notice of Intention to Suspend
stated that “an intense examination of the
relavant evidence over the past year * * *
brought to light certaln previously unknown
facts, which have now been reviewed and
sclentifically documented for the first time,"

Such facts, clearly additional to those men-_

tioned by the former Administrator In his
order of December 7, 1972 ‘and his order of
March 18, 1971, In which he also falled to
suspend the 2 insecticides involved, are then
briefly set forth in the August 2, 1974 no-
tice of the Administrator. They clearly form
8 now and additional basis supporting and,
perhaps, requiring the notice of intention to
suspend. Further, certain factual assump-
tions or predictions by the former Admin-
istrator forming the basis for his decisions
not to suspend proved to be untrue. More-
over, the Administrator c¢ould also issue
such a suspension on the basis of an exten-
6lve re-evaluation of existing information
“which perhaps brought its full impact to
.the attention of the experts for the frst
time.” “Bell v. Goddard, supra.” at p. 181.

Shell Chemical .Company further contends
that the Notice of Intention to Suspend “is
fatally defective in that, on information and
bellef, it was based on i{mproper ez parte
communications with the Office of the Ad-
ministrator by parties in the cancellation
proceeding and/or thelir representatives or
agents and/or Congressmen and Senators
and their staffs.”® These allegations have
not been established. In any event, they are
bottomed upon Shell's contention that the
suspension proceedings are but a phase or
part of.the cancellation proceedings. Such
18 not the case. We agreed that the August 2,
1974 notice was based in large part upon evi-
dence adduced in the cancellation hearing,
This does not alter our conclusions. It would
be nonsensical to suggest that the Admints-
trator could not consider such evidence In
malking his determination to suspend or that
he need hold, in effect, a public hearing on
question of whether a suspension proceed-
iog should be instituted which would in
turn require a public hearing, which Shell
appears to contend hereln,

The Administrator, in the Issuance of the
August 3, 1974 notice, was functioning in an
accusatory capacity In instituting or initiat-
ing an-action with the further responsibility
of uitimately determining the merits of the
“charges” so presented. While what was
formerly known as the Administrative Proce-
dure Act requires the separation of the ad-
judicatory and prosecutorial functions in an
agency (5 US.C. 854(d)). 1t does not prokibit
the combination thereof ln the determina-
tion as to whether s proceeding should be
instituted. See e.g.. “Federd! Trade Commis-
sion v. Cinderella Career and Finishing
Schools, Inc.,” 404 F. 2d 1308, 1318 (D.C.

Ctr. 1968) and cases cited therein: “"Amos’

Treat & Co. v. Securities and Exchange Com.
misston,” 306 P. 2d 260, 268 (D.C, Clr. 1962);
“R. A. Holman & Co. v. Securities and Ex-
change Commission,” 368 F. 2d 448, 465 {(2d
Cir. 1968). It may well be that the Admints-

“ We note In this connection that Sectlon
21(b) of the act (7 U.S.C. 136s(b)) provides
as follows: (b) In addition to any other
authority relating to public hearings and
solicitation of views, {n connection with the

suspension or cancellation of a pesticide reg- -

istration or any other actions authorized
under this Act, the Administrator may, at his
discretion, solicit the views of all interested

persons, either orally or In writing, and seek -

such advice’ from scientists, farmers, farm
organizations, and other qualified persons as
‘he deems proper.
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trator should not ultimately decide the al-
drin/dleldrin consolidated cencellation pro-
ceedings if er parte.contact wasg held with
those engaged In investigative or prosecut-
iog functions in those proceedings in deter-
mining whether a suspension proceeding
should be lnstituted. But, we see no impedi-
ment by reason thereof in his acting in his
quasi-judicial capacity in these suspension
proceedings.

The United States Department of Agri-
culture sees additional procedural defects.
In its brief, {t states, In part, that the con-
solldated cuncesllation proceedings would
have been finally resoived antecedent to any
further significant use of aldrin or dleldrin,
that the proponents for cancellation and now
suspension had one year to present their
case while those defending the continued use
thereof only had a very short period of time
evidencing a lack of due procees, and that
these proceedings are defective becauss the
hearing herein began on Wednesday, August
14, 1974 lnstead of Monday, August 12, 1974,
requiring apparently a dlsmissal thereof. We
find little merit in any of these contentions.

As the Administrative Law Judge presid-
ing at the consolidated cancellation proceed-
ings, we had sertous doubt as to whether the
cancellation proceedings could be completed
prior to April 15, 1973, the time of the be-
ginning of ¢orn planting, 1o view of the time
provided In the rules of practice for post
hearing procedure, the many additional wit-
nesses to be presented by Shell Chemical
Company, the rebuttal evidence that would
undoubtedly be adduced to say nothing of
surrebuttal, and the extensive cross-examina-
tion afforded the parties in those proceedings.
These feelings or fears were expressed in
ruling on Shell's motion In this connection at
the hearing herein. Even if completion were
possible by then, which is doubtful, some
8 to 10 milllon pounds of technical aldrin «
or approximately 30 to 30 million pounds of
the formulated product would have had to be
disposed of If the Administrator concluded
that aldrin registrations should be cancelled.

USDA'’s contention that the proponents for
cancellation and now suspension had a year
to present their case s a glaring over state-
ment and distortion. The case of respondent
and ED!' on human health took perhsps a
little over a month and that was due in great
measure to extensive cross-examination con-
ducted by the Shell Chemical Company. The
environmental case was not incorporated into
the suspension proceedings. In addition, Shell
Chemical Company and USDA incorporated
by reference much evidence from the can-
cellation proceedings into the suspension
proceedings and did not thereby lose the
benefits of their presentation in the cancella-
tion proceedings. It is true that the Shell
Chemical Company put on its case with ree
spect to cancer {n a shorter period of time
tl.n respondent and EDF, but that was due
in great part to the fact that while Shell
oould extensively cross-examine In the can-
cellation proceedings, the cross-examination
by respondeni and EDF was greatly restricted
by time contraints In the suspension proceed-
ings. It seems to us, as we stated at the hear-

7 We do not hereby necessarlly agree with
counsel for Shell Chemical Company that
sectlon 164.7 of the rules of practice applies
to such alleged ex parte communications
even {n the cancellation proceedings.

“ A representative of the Shell Chemical
Company stated at the hearing that it in-
tended to produce 6 milllon pounds of tech-
nical aldrin for use on corn in 1976, We have
gerious doubt as to this view of the end use
estimates of aldrin on corn in 1972, 1973 and
1974.
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ing, that Shell received some benefit or ad-
vantage as the result of those circumstances.
. Finally, USDA contends that Sheil Chemi-
cal Company was entitled by the statute to
have the suspension hearing begin on August
12 instead of 14, 1974, when it did begin, and
thet a dismissal of these proceedings s war-
ranted theredy. We agree that pursuant to
the act Shell Chemical Company was entitied, .
perhaps, to have the hearing begim on the
earller date. As we explained at the pre-
hearing oconference herein, the act was draft~
ed on the basis of a single objector to a no-
tice of suspenston. As we further stated, we
were concerned with the rights of the over
20 additional objectors to the notice of sus-
pension who are located outside of Washe
ington, D.C. and who received notices later
than the Shell Chemical Company. We do
not bellieve that a 2 day delay under the
circumstances presented, as spelled out In
the transcript of the prehearing conference,
is in error, prejudicial to Shell Chemical
Company or of substance. To begin the hear-
ing on August 12, 1974 could well have been
prejuadicial to the many other objectors, some
of whom did not even have to file objections
until August 12, 1974 or later.

XIT. The ultimate question 18 now pre-
sented, that s, whether the continued use
of aldrin/dieldrin during the time it will
take to complete the consolidated cancella-
tion proceedings presents an {mminent haze
ard, that is, “would be likely to result In
unreasonable adverse effects on the environ-
ment.” We are to determine whether an un-
reasonable risk to man or the environment
is lkely during the interim period taking
into account the economic, social, and en-
vironmental costs and benefits of aldrin/
dleldrin.® Qur answer to such query is ap-
parent from all that went before in thls De-
cision. Some of the pronouncements of the
Administrator with respect to suspension, In
the context of these proceedings, also de-
mand a finding of tmminent hazard. In the
Reasons Underlying the Registration De-
cision Concerning Products Containing DDT,
2.4.5-T, Aldrin and Dieldrin, issued March 18,
1871, he stated, in part, with respect to sus-
pension, as follows; «© . :

¢ * * this Agency will find that an Imm!-
nent hazard to the ‘public exists when the
evidence is sufficient to show that continued
registration of an economlc polson poses a

significant threat of danger to health, or

@ Qur prior discussion did not consider the
economic costs the continued use of aldrin
and dleidrin pose to the user thereof and
others. In short, what we have reference to
is dieldrin restdues in food and feed at FDA
acttonable Umits or above tolerance levels.
A witness from the Food and Drug Adminls-
tration described significant seizures by the
FDA by reason of dieldrin residue levels in
food and feed. Dieldrin use Is indeed eco-
nomlcally costly to portions of the food in-
dustry. See also United States v. Ewig Bros.
Co., Inc., No. 73-1008 (7th Cir. August 28,
1974). Some of those residues, including
residues found in poultry In the recent cat-
astrophic *“Milssissippl poultry seizure” in-
cident, apparently resulted from misuse, ac-
cident or mistake. CI. Sterns Electric Paste
Co. v. Environmental Protection Agency, 461
P.2d 293 (7th Cir. 1972). But, the amount of
misuse, etc., may well soon reach or has
reached the level of ‘“widespread and com-
monly recognized practice.” See section 8(b)
of the act. We need not decide this issue at
this time.

@ 3ee also Suspension of Registri-tion for
Certaln Products Contalning Sodium Fluoro-
acetate (1080), Strychnine and Sodium Cya-
nide, issued March 9, 1972.
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swise creates a- hazardous sltuation to

public, that should be corrected ime
mediately to prsvent saerious injury, ond
which cancot be permitied to continue dure
ing the zendency of administrative proceede
1ags. Az “imminent hazard” may be Qe=
J'ared at any polnt in a chaln of events
which may uitimately result in harm to the
.public. It is ot necessary that the final ane
tlcipated Injury actually have-occurred prior
to a detarmination that an “imminant haze-
‘ard™ exists.

We need not spin any gophisticated, in-
tricats rational2 or argument In this connee~
tton, as was dcae by respondent 50 well {n
the brief filer ‘iereln, with which wo basie
cally sgree. 1o short, suspension is to de
based upon potentlal or likely injury and
need not be based upon demonstrable injury
or certainty of future publlc harm. C{. “En-
vironmental Defense FPund v. Environmen-
tal Protectton Agency,” 466 P. 24 §28, 040
(D.C. Cir. 1572). .

Briefly, we are talking of a cancer hazard
to man. We must remember, In this regard,
the characteristics of a chemical carcinogen
such es aldrin/dleldrin, that 18, the sclen-
tifie (nadllity to determine a safe or thresh.
old levsl for man, the fact that the chemicala
are carcinogenic at the lowest doses tested,
that reaidues of dieldrin In laboratory spe-
cies which developed cancer from dieldrin
approximate thase residues in the American
population, the Lrreversibility of the carcino-
gentc eZect once set in motion by the chemi-
cal a and the long latency period
during which the diseass has actually set in
acd {3 developlng but is not ‘yet manifest
Given these characteristics, the risk of injury
or harm from the use of the pesticides is pres-
ent during the pendency of the cancellatior
proceed:ings even though the effects of such
4-*ary may not be manifested for many years

e, This 1 precisely what the Admin-
_ ator had in mind in his March 18, 1971
pollcy statement set forth above, we belleve,
tn short, the continued use.of aldrin and
dleldrin even during the limited period with
#hlich we are concerned presents a signifi-
cant potential of an unreasonable risk of
cancer in the American publie.

In this regard, Dr. Saffiotti said the follow-
ng: It s Ukely that Dieldrin restdues will
contaminnte a large proportion of the food
supply of the American people for many
years to come because of past usage of thils
persistent pesticide. I am clearly not advo-
cating that a large proportion of the food
supply to the American people be ellminated
becauss of its presently unavoidable con-
taminatlon with Dieldrin. At the same time,
as a sclentlst, I am unable to conclude that
the coatilnuing contamination of the envi-
ronment and our food supply with Dieldrin
will not produce in some of us the develop-
ment of cancers, as it has {ndeed been re-
péatedly shown to do 50 in other mame
mallans.

We fear that we have exhausted the reader
by thls time and we know we have exhausted
ourselves in issulng this Qeciston within the
tmpossible time constraints imposed by the
statute and the rules of practice, We merely
further say that the registrations of aldrin
and dleldrin properly involved herein should
be suspended 1n order “to prevent an-lmmi.
nent hazard during the tlme required for
cancellation” when “taking into account the
economlc, soclal, and environmental costs
and benefits of the use of” these pesticides
by reason of all that has been already said
tn this Deciston. To hold otherwise i3 to
demand a state of knowledge with respect tc
cancer which we do not possess.

Nor does the recent declslon in “Reserve
Mining v. United States,” No, T4-1201 (8th

June 4, 1974) alter this conclusion aa it
dstingulishable from the case at hand,
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While thers are several grournds of distin¢.

tlon, such as the relative absence of asbestos
in the population of Duluth, Minnesota, as

compared with the almast universal presence

of dieldrin in humans af significant lovels,
and the possibla difference beiween an “un-
reasonable risk o man” and “demonstrable
health hazard,” the major distinction, we
believe, wbich was recognized dby ths Court
in Reserve Mining, {3 the question of burden
of proof. In that case, the Court stated that
“pPlaintiffa have falled to prove that a de-
moastrable health hazard exists. This fallure,
-we hasten to add, i3 not reflective of any
weakness which it is within their power to
cure, but rather, glven the current state of
medical and sclentific knowledge, Plaintiffs’
case 18 based only or medical hypothesis and
13 stmply beyond proof.” The Court there was
not dealing with a substance intended to be
utilized a3 a polson. der thes Federal In.
secticide, Pungicide, and Rodenticlde Act, as
amended, the Congress, on the contrary,
properly placed the continuous burden of
proof of safety on the registrant.”

Order. The registrations issued under the
Federal Insecticide, Fungtcide, and Rodenti-
cide Act, a3 amended, of the pesticides aldrin
and dieldrin involved in thess consolidated
suspension proceedings are heredby suse
pended.s? .

Henpxar L. PZRLMAN,
Chief Administrative Law Judge.
SzeremMBm 20, 1974, _
[PIFPR.A. Dockats Nos. 145 eto.]
SuELL CHEMICAL COMPANY, LT AL.

CPINION OF THE ADMINISTRATOR, ENVIRON-
AENTAL PROTECTION AGENCY, ON THE 35US-
PENSION OF ALDRIN-DIELDRIN

On August 2, 1974, the Environmental Pro-
tection Agency (EPA) issued a notice of in-
tant to suspend the registrations and pro-
hibit the production for use of all pesticide

products containing Aldrin or Dieldrin, com-
pounds manufactured exclusively by the
Shell Chemical Company (Shell). This notice,

© pursuant to section 8(c) of the Federal In-

secticide, Pungicide and Rodenticide Act
(FIFRA) } resulted In several weeks of ex-
pedited hearings before Chlef Administrative
Law Judge Herbert L. Perlman, the presiding
judge at the on-going Aldrin-Dieldrin can-
cellation hearing which began in August of

A We do not agree that this burden was
not continued in the 1972 amendments to
the act or 13 altered in a suspensfon pro-
ceeding, as contsnded by Shell Chemical
Company. Mention should also be made of
United States v. Ewing Bros. Co., Inc., No.
73-1008 (7th Clr. August 28, 1974) wherp
the Court found that DDT and dieldrin
found in progessed fish at levels above FDA
actionable limits were “fo0d additives” under

“the Federal FPood, Drug and Cosmetic- Act.
‘We are uncertaln of the significance of this
case to the issue at hand..

@In order to avold any ambigulty we have
not made any distinction with respect to
rogistrations of aldrin and dieldrin held by
registrants in these proceedings which we be-,
ileve may have already been suspended by
operation of law, that is, resulting from the
gt)mmely filing of objections. (Seo footnote

*The Federal Insecticide, Fungicide and
Rodentlicide Act (FIFRA), 7 U.S.C. 135 et
seq., s amended by Pubd, L, 92-516, 33 Stat,
973, October 21, 1972, The regulatory authoré
ity under FIFRA was tronsferred from the¢
Department of Agriculture to EPA by Row
organization Order No. 3, 1970.
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1973.3 On September 23, 1974, he transmitted
to me his recommendszd decision, including
findings of fact and conclusions, which IS
attached to this decision.

1. BACRGROUND

A. Characteristics and Uses of Aldrin-Dial-
- drin? Aldrin 13 the common name of a chem-
fcal compound containing not less than 95
percent of 1,8,9,10:.11,11-hexachloro-2,3-7, 6-
eado - 2,7.8 - exo - tatracyclo | [8.3.1.1%%.0*7}
dodec-49-dlene; It has been used as a8 con=-
tact and stomnch insecticide on'a wide varlety
of crops in dlverse locations and situations
since 1ts introduction in the United States in .
1948. As a pure compound, it 13 an odorless,
white, crystalline solid; technical compounds
can be various shades of brown. It ig lipo~
phillc, meaning that it has an afinity far
fatty body tissue, and is fat soluble, It de. -
grades or metabolizes into Disldrin. .
Disldrin, a closely related manufactured
product as well as a metabollc degradation
product of Aldrin, Is the common hame
for n material containing not less than 83
percent of  1,85,10,11,11-hexachloro-4,8-
X0 - epoxy=-3,3-7,6-e0d0-3,1-7 8-ex0-tetracylo
[621.1.3¢0*7] dodec-9-ene. The pure come
pound is also an odorless, white, crystalline
solid with a somewhat heavier molecular
welght than Aldrin. It also la persistent, is
more stable and toxic than Aldrin, and iz
lipophilis, B
Aldrin and Dieldrin both are acutely toxis
<0 humans. Polsoning may occur by ingestion,
inhalation, or skin absorption, and serious
symptoms may result from the ingestion of -
as little as one gram (1/28 of an ounce).
Symptoms of acute exposures include renal
damage, ataxia, tremors, coavulsions followed
by central nervous system depression, rese
* piratory failure and desth. Chronlc exposures
may result In damage to the ilver and other
‘body organs. s : .
" During the earlier years of its uss in the
United States, Aldrin was almost entirely 1im-
_ited to applications on cotton, but in the
mid-1050's it was replaced by Dleldrin. By
1963, cotton constituted less than one per-
cent of total use of Aldrin. As of. 1971, soll .
applications for corn accounted for 80 percent
of the total Aldrin usage, Other uses inciuded
termite control (14 percent), rico seed treat-
ment (3 percent), citrus ofl uss (1 perceat),
and miscellaneous applications (2 percent).
Production of Aldrin in the first six months
of 1974 was 6.7 million pounds, compared to
approximately 8.7 milllon pounds produced
for the same period in 1973, - Co :
Dleldrin, because it is more persistent, re- -
placed Aldrin on ‘cotton until the boll weevil
becamo resistant to both these chlorinated
insectlcides Lix the late 1950°s and early 1960°s,.
Dleldrin also was used on houss flles and
mosquitos, until they too became resistant,
and on a variety of other insect pests, The use
of Dieldrin has declined from s mazximum of
about 3.6 milllon pounds in 1958 to approxi-
mately 0.6 million pounds today. The most

*The transcript of the cancellation hear-
ing already exceeds 24,000 pages, not includ-
ing many thousands of pages of the witnesses®
statements (which are reported- separately)
and exhibits. The suspension hearings trane
script approaches 4,000 pages .o lezngth, also
not including the lengthy statements by the
witnesses and exhibits, whi!sh roughly are
the same length as the transcripts, plus more
than one thousand pages of briefs.by the.
partles. - ’ :

¢ These two similar compounds have some-
what diferent uses; but because in the en-~
vironment or in the body Aldrin quickly de-
grades to the more stable Dieidrin form, the
two terms will gonerally be used interchange-
-ably in this opinion, : :
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recent accurate figures for Dieldrin indicats
that in 1971 approximately 44 percent was
used for termites, 20 percent on fruit follage,
14 percent for seed treatmant, 13 percent on
vegetables, and 9 percent for miscellaneous
uses, including tobacco and sweet potatoes.
‘Combined Aldrin and Dieldrin consump-
tion, which in 1970 was 10.7 milllen pounds,
TOosS® in 1971 to 123 milllon pounds. The es-
timate for 1973 is approximately 11 million

pounds. L.

B. Definition of cancellation and suspen-
sion, As will bé discussed more fully later,
cancellation is warranted under the FIFRA
when there s a “substantial question of
anfety’” concerning a pesticide. During the
period of the administrative review process,
which often lasts several years, the manu-
facture and distribution of the product con-
tinues unaffected—a fact which may con-
tribute to the protracted nature of many
cancellation proceedings.¢

Suspension is mandated when thers i3 an
“imminent hazard” to man or the environ-
ment. This may be declared at any stage of
the administrative review process, either
upon receipt of new evidence or after re-
evaluation of existing evidence’® The sus-
pension order, which resembles a prelimi-
nary njunction,’ lmmediately halts the pro-
duction and distribution of the pesticide and
remains in effect until the cancellation hear-

ing 1s completed and a final decision is mdo'

by the Administrator of EPA.

Q. History of the case. For almost four
years, EPA has had under consideration the
issus of Aldrin-Dieldrin. On December 3,
1970, one day after the Agency formally came
into existence, it received a petition from
the Environmental Defenss Pund (EDF) re-
questing the cancellation and lmmediate
suspension of all uses of Aldrin-Dieldrin, As
a result, on March 18, 1971, the Administra.
tor of EPA isaued a notice of cancellation
* based upon a fnding of a “substantial ques-~
tion as to the safety’” of Aldrin and Dieldrin.'
The Admintstrator also concluded, however,
that the evidence then availabie to him did

not demonstrate “an imminent hazard to the

pubile”, He, therefore, declined to order a
suspension of the compounds pending com-
pletion of administrative review.

EDP promptly filed a petition in the
United States Court of Appeals for the Dis-
trict of ‘Columbia to review the Administra-
tor's fallure to suspend the registrations.

¢The Administrative Law Judge noted on
several occasions during the suspension hear-
ing that the  cancellation proceeding on
Aldrin-Dieldrin was characterized by a fafr
amount of footdragging. See, o.g., Transcript
308

SSee Bell v. Goddard, 386 P. 24 177, 181
(7th Cir. 1968), where an adminisirative ac~
tion was based on reanalysis ““which perhaps
brought 1ts full impact to the attention of
the experts for the first time.”

¢ Environmental Defense Pund v. Environ-
mental Protection Agency, 456 P. 24 528, 838
(CAD.C. 1672) [hereafter EDP v. EPA].

Note that in Nor-Am Agricultural Prod-
ucts, Inc. v. Hardin 438 P. 2d 1151 (7th Cir.
1870), cert, denied 402 US. 935 (1971), the
court held that a suspension order, since it
was not a final Agency decision, was not judi-
clally revisewable under FIFRA or the Admin-
istrative Procedure Act. The Nor-Am de-
, cision was .criticized In dicta in Environ-
mental Defense Pund v. Ruckelshaus, 439
P. 24 584, §91-892. (CAD.C. 1971) [hereafter
EDP v. Ruckelshaus}.

'Statement of the Reasons Underlying the
Decision on Cancellation and Suspension of
DDT, 24.5.-T, and Aldrin and Dieldrin,
March 18, 1971, :
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The Court’s decision, lssued on May 3, 18732,°
remanded the record to EPA for further con-
sideration of the {ssue of suspension, in light
of the fudicial interpretation of the power of
suspension enunciated in the decision and
the March 28, 1872 report of the Aldrin-
Disldrin Scientific Advisory Committes. The
Court specifically directed EPA to examine
the nature and extent of evidence avallable
on the carcinogenicity of Aldrin-Disldrin.

Following a review of the sclentific evi-
dence requested by the Court, the Adminis-
trator reafirmed the notices of cancellation
of nearly all Aldrin-Dieldrin uses on June 26,
1972° The order also solicited public views
as to whether any of the cancslled uses also
should be suspended, with particular refer-
ence to those methods of application and
formulation presenting the most obvious
risk of widespread, unavoidable dissemina-
tion of the compounds.

Pive months later, on December 7, 1972,
the Administrator announced that the regis-
trants of Aldrin-Dieldrin had agreed volune-
tarily to eliminate ssveral of the more con-
troversial uses of the product. Purthermore,
pursuant to the May 5, 1972 Court of Appeals

order, the Administrator announced that he-

had further examined the issue of suspen-
slon and determined that the available evi-
dence still did not justify 8 finding of im-
minent hazard, ‘.

The cancellation hearing on the risks and
benefits of Aldrin-Dieldrin began on Au-
gust 7, 1973 and was still in progress a year
later when, on August 2, 1974, the Agency
issued its notice of intention to suspend. On
August 7, 1974, a presiding oficer, Chief Ad-
ministrative Law Judge Herbert L. Perlman,
was appointed for the suspension hearing,
which commenced on August 14, 1974 and
was %o last no longer than 18 hearing days.
The hearing closed on September 13, 1974,
the recommended and conclusions
61 Administrative Law Judge Perlman were
delivered to me on September 23, 1974, and
on September 24, the parties submitted ex-
ceptions to Judge Perlman’s recommended
decision,

D. lssues and controversies. The cancella-
tion hearing, which 13 expected to continue
for an indefinits pericd, has dealt with a
broad range of questions concerning Aldrin-
Dieidrin’s alleged deleterious effects on the
environment and on human beings.? In con-
trast, the suspension hearing has been con-
cerned solely with whether Aldrin-Dieldrin

*EDP v. EPA, 465 F. 2d 528 (CAAD.C. 1972).

* The Administrator exempted those regise
tered uses involving subsurface ground tn=-
sertions for termite control, mothproofing
processes using a cloged system, and the dip-
ping of roots or tops of nonfood plants.
- ¥ Testimony on environmental (noa-hu-
man health) effects of Aldrin-Dieldrin has
been presented in the cancellation hearing
relating to Dieldrin residues in marine and
freshwater aquatic organisms, birds, land
mammals, and soil {nvertebrates. Because of
ita persistence and ubiquitous presence in
nature, it 1s regarded as a particularly
troublesome potential threat to the environ-
ment. Considerable testimony has besn pro-
vided relating to its acute and chronic tox-
icity, transport mechanisms, biocaccumula-
tion, and blomagnification characteristics,
resistance of certain species, and vartous ef=-
fects .on. the respiratory and reproductive
mechanisms of fish and terrestria] life, Thess
environmental factors, as well as other
human health hazards, although not the
subject of this suspension proceeding, will
be carefully considered in the filnal Agency
decision on cancellation.
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poses a cancer hazard to human beings, and
Whether It provides countervailing benefits,

During the hearing, counsel! for both EPA
and Shell characterized the 1ssues as “‘cancer
snd corn,” although Judge Perlman correctly
pointed out that the benefits also included a
number of other crop uses.! Nevertheless,
in the suspension hearing record, statements
of the parties indicate that the major con-
troversy, in fact, may be narrower than “can.
cer and corn.” Counsel for Shell declared at
the beginning of the hearing: “Your Honor,
in our view the issue i3 really cancer.” 1
Even the presiding. officer, who properly
sought to insure that all relevant issues were
addressed, stated explicitly, “I mean there is
no fooling around, the major lssue 1s can-
cer.” B -

E. Legal dackground. The Administrator
is authorized by sectlon 6(c) (1) of FIFRA !¢
to suspend immediately the registration of
8 pesticide pending the cutcome of final can-
cellation proceedings if he determines such
action 13 necessary to prevent an {mminent
hazard.s

® * ¢ the function of the suspension de-
cision i3 to make a preliminary assessment
of evidence and probablilities, not an .ulti
mate resolutton of diftcult issues.s ’
and

The suspension order thus operates to af-
ford tnterim relief during the course of the
lengthy admintstrative proceedings.!

In accordance with the proposition that a
suspension order is not a final determination
on the merits of cancellation. but rather a
temporary dectsion, the Agency hans taken

thé position that it has a continuing re- -

sponsibility to review suspension dectstons.
In his order of March 18, 1571,% then-Ad-

1 Counsel for Shell Chemical Company
stated, for.example, that “corn, that is really
all we care about.” Transcript. 87, See also
Transcript 123, 294.

B Transcript 87.

1 Transcript 92,

¥ 7U8.C.138d(c)1. .

1 The Department of Agriculture has con-
tended from the beginning of the suspension
bhearing that there has beem an unlawful
commingling of *“prosecutive, adjudicative,
and judicial functlons required to be per-
formed under FIFRA.” (See Transcript, p.
37.) This is an interesting assertion because
prior to 1870 the functions of FIFRA, In-
cluding suspension, were performed by the
Secretary of Agriculture Section 8(c) of
PIFRA clearly states that the Administrator
sball 1ssue the notice of intent to suspend
and, later, make -the suspension decision.

Shell also has repeatedly alleged that une
lawful ez parte consultations gave rise to the
2 August 1974 Notice of Intention to Sus-
pend. I am completely convinced that any
and all consultations between me and my
staff which led to the decision to Initiate
the syspension proceeding were entirely
proper and in accordance with due process
requirementsa, administrative law and prac-
tice, and fundamental notions of fair play
in the conduct of Agency adjudicatory pro-

+ ceedings and therefore find the assertions of

USDA and Shell to be unfounded.

The function of a suspension order Is not
to reach a definitive dectston on the registra-
tion of a pesticide, but to grant temporary,
interim relief. The Cireuit Court of Appeals
for the District of Columbia twice has stated
this view:

B EDP v, EPA, 463 F.2d at 537.

TEDP v. Ruckelshaus, 435 F.2d at 589.

¥ 18 March 1971 Order: Reasons Underly-
ing the Registration Dectsions Including
Products Contalning DDT, 2,4,5-T, Aldrin
and Dieldrin, p. 12,
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Jstrator Willlam D. Ruckelshaus stated
that the Agency would be prepared to reeval-
uate the question of suspension at any later
stage !n the administrative proceedings. In
its most recent suspension order, in this
nroceeding, the Agency stated "The Adminis-

" :ative process is a contlnuing one, and ealls
for continuing re-examination at significant
junctures,™ 10

. - The Administrator, as noted above, may

.suspend when he finds that an “imminent
hazard" would result durlng the pendency of
cancellation proceedings. Section 2(1) of
FIFRA @ de€.2es the term “imminent hazard™
as “3 situation which exists when the con-
tinued uss ¢ a pesticide during the time
required for cancellation proceedings would
be likely to result in unreasonable adverse
effects on-the environment.” “Unreasonable
adverse effect on the environment” is defined
by sectton 2(bb) of FIFRA M as “any unrea-

. sonable risk to man or the environment, tak-
ing into account the economic, social, and
environmental costs and beneflts of the use

" of any pesticide.”

The Clrcult Court of Appeals for the Dise
trict of Columbia has amplified the statutory
definition of imminent hazard: “But we

must caution against any approach to the:

term ‘‘mmineat hazard,’ used In the statute,
that restricts it to a concept of crises.” 2

In another case, the Court declared: The
[Secretary of Agriculture] has concluded that
the most important element of an “tmminent
hazard to the public” is a serious threat to
public heailth, that a hazard may be im-
minent even if its impact will not be appar-
ent for many years and that the public pro-
tected by the suspension provision lncludes
fish and wildlife. The interpretations all seem

‘stent with the statutory language and
382
addition, the Administrator, in his order

or March 18, 1971 specifying the criterla for
determining an “imminent hazard,” stated
explicttly that suspension was warranted to
prevent actions “which cannot be permitted
to continue during the pendence of adminis-
trative proceedings. Imminent hazard may
be declared at any point In the chain of
events which may ultimately result in harm
to the public.” =¢

In a suspension proceeding, unlike a can-
cellation actlon, EPA !s not required to bal-
ance possible benefits against the environ-
mental and health risks of pesticide usage.
The Court of Appeals has considered this ex-
ercise of adminlstrative discretion by EPA
and concluded: “We do not say there is an
absolute need for analysls of benefits.” =

‘We are not clear that the FIFRA requires
separate analysis of benefits at the suspen-
sion stage. We are clear that the statute em-
powers the Administrator to take account of
benefits or their absence ss affecting im-
minency of hazard.>

The Agency traditionally has considerced
benefits as well ns risks, however, and in my
opinton, should continue to do so. The
Tecommended decision of the Administrative

1* Order of August 2, 1974, at p. 4, quoting
from EDF v. EPA, 465 F.2d 528" (1972).
27 US.C.136(1).
AT US.C.136(bb).
T EDE v. EPA, 465 F. 2d at 510.
8 EDF v. Ruckelshaus, 439 F. 24 at 597.
o Order of 18 Mdrch 1971, suprea, p. 6.
S ED v EPA, 165 P. 2d at 540.
¥ EDF 7. EPA, 465 P. 2d at 538. If an analysis
of ‘'bencf!s |s undertaken, the Courts have
#'-~ate-d that “greater weight should be ac-
1 the valie of a pesticide for the con-
t disease. and less weight should be
. .ded its value for protection of a com-
mercial crop.” EDF v. Ruckelshaus, 439 P. 2d
at 394.
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Law Judge contains a lengthy discussion of
the crop uses of Aldrin-Dleldrin, with thelr
effects and alternatives. Benefits and alterna-
tives are discussed in Part I of this
opinion.=

In declding to suspend because of a sub-
stantial risk of cancer in man, the Admin-~
istrator i3 obliged to follow expressed Con-
gressional policy of keeping carcinogenic
chemicals out of the food supply. One Court
has pointed out that although pesticides are
not “food additives” ‘under the Delaney
Amendment, 31 U.S.C. 348(c)(3)(A)., the
Amendment does however, indicate the mag-
nitude of Congressional concern about the
hazards created by carclnogenic chemtcals,
and places a heavy burden on any adminis-
trative officer to explaln the basis for his deci-
sion to permit the continued use of a chemi-
cal known to produce cancer {n experimental
animals.>

The Seventh Circuit has recently held that
pesticide residues in processed foods were
“food additives” within the meaning of othar
sections of the Food, Drug and Cosmetle Act,
21 U.3.C. 321(s).® But, slnce the Delaney
Amendment does prohibit the setting of safe
levels/tolerances of carcinogenic food addle

tives, and sinco Aldrin-Dieldrin i3 present as.

residue {n processed foods, the Adminlstrator
has a particular burden to explain a basts
for a decision permitting continued use of a
chemical known to be a carcinogeric in lab-
oratory anlmals.

O. THE ISSUE OF THE CARCINOGENICITY OF
ALDRIN-DIELDRIN

A. General theories of carcinogenicity,
Usspite the manpower and resources which
have been devoted over saveral decades to
the study of cancer, scientists are still far
from agreement on the causes, nature, and
even definition of cancer. In such an inquiry,
where we are acting on the frontlers of
knowledge,® we must rely on the best avatl-
able evidence and interpretations and be
prepared to modify our views if future scien-
tific advances show we were {n error.

A carcinogenic substance, in our opinton,
is one which increases the incldence of
benign or malignant tumors in exposed ani-

- mals, decreases the latency period between

exposure and onset of the tumor, or resuits
in unusual tumors.®

The once-significant distinction bettveen
tumors and cancers, or between tumorogenic
and carcinogenic substances, has lost much
of its volidity with the increasing evidence
that many tumors can develop Into cancers.
Thus, for purposes of carcinogenicity testing,
they should be considered synonymous.2

71t is, nevertheless, clear from the EPA
Rules of Practice 40 CFR. § 164.121(g), and
from the case law, that the burden of proof
in establishing the safcty of a pesticide prod-
uct in both cancellation and suspension Pro-
ceedings remalns at all times with the
reglstrant. EDF v. EPA,465 F.2d 528, 532 (D.C.
Cir. 1872); Neodane Company, Ine¢. v. En-
vironruental Protection Agency, 470 F2d 194
(8th Cir. 1972); Stearns Electrtc Paste Co. V.
Environmental Protection Agency, 439 F.2d
584, 693, n. 34 (C.AD.C. 1971). See also Ad-
mlnisteator's Order of 18 March 1971. .

= EDF v. Ruckeishaus, 439 F.2d at 598, note
41.
@ United Stotes v. Vita Food Preducts of
Tliinois, Inc., No. 73-1008 (Tth Cir. 28 August
1974). .

@ Industrinl Union Departmcent, AFL-CIO
v. Hodgson, 489 P2d 467, 474 (C.AD.C. 1974).

® The Intcrnational Assoclatlon for Re-
search on Cancer (IARC) defines cancer a
the Inductlon or enhancement of a nsoplasm.
International Associatlon for Research on
Cancer Report, p. 9. !

3 JARC Report, p. 10,
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Similarly, the distinction between benign and

malignant tumors, while importaant to the
individual host animal, is not a reltablo in-
dicator of carcinogenicity, for ““in the think-
ing of most experimentalists, the Induc’ton
of a benign tumor 1s merely o stage in a sub-
sequent occurrence of g malignancy.” @

This does not mean that some cate-
gorization i3 not useful to researchers.
One recognized authority has set forth
five stages of cancer development: (1) No
hyperplastic lesions, (2) hyperplasia, (3)
hyperplastic nodules, (4) small carci-
noma (less than 5 mm), (5) large car-
cinoma.* If, for example, a pathology
study found stage-four carcinoma in the
exposed animals and the same number
of stage-two lesions in the controls, the
results would be distorted if the re-
searcher thereby concluded that the sus-
pected carcinogen had no effect. Such
differentiation is not eritical to thig
opinion, however, except possibly in the
later analysis of certain Aldrin-Dieldrin
tests on rats.

We have long known that cancer may

be induced by chemicals, radiation, and
even variations in the environment, but
we are stlil not certain of the various
mechanisms involved. Although four

basic models have been proposed,® we do

pot have a unified model explaining the
relationship between the dose and the
subsequent cancerous response.

These theoretical concepts have a bear-
ing on the Aldrin-Dieldrin issue, par-
ticularly as to the question of the exist-
ence, or non-existence, of a threshold

level of carcinogenic effect. A “no-effect” -
level theoretically may exist, but it hag -

not been conclusively demonstrated,
and—based on the record In this case—
we certalnly do not know the “no-effect”
level for Aldrin-Dieldrin. The lowest dose
tested (0.1 ppm) still produced signifi-

cant tumors in experimental animalg.®

I therefore agree with the finding of the
Administrative Law Judge that “it is Im-
possible to establish a ‘safe’ level of ex-
posure of Aldrin-Dieldrin to man.” > -

3 World Health Organization Reports of

Cancer, EPA Ex. 40B.

# Statement of Meivin D. Reuber, MDD,
EPA Ex. 42, p. 10.

* These models are the following: (1) The
““one-hit” theory, derived from extensive re-
search on atomic radiattion, which holds that
a carcinogenlc efflect may result from a single
infortultous “hit” on a single cell by some
form of energy, such as o chemleal. (2) The
so-called logit model, derived from chemlcsl
kinetics, that there s a slow increase in re-
sponse as the dose tncreases until finally the
effect levels of when the limited number of
chemlicel bondlng sites are occupted. (3) The
so-called theory of metabolic overload, which
assumes that there Is a threshold lcvel in each
individual, and only when that Is exceeded
will cancer develop. (4) The theory that
everyone has a different gseusitivity to car-
clnogenic stimuill, and that as a statistical
assumption the distribution takes the form
of a bell-shaped curve. It may well be that
more than one theory is correct, depending
on many variables, but that s beyond the
scope of this oplnion. In any case, theso four
i..odels produce very similar results within
the 2-98 percent range.

2 Shell Ex. S-3A, Tables 138 & 17.

7 Recommended Dcclston and Findings of
Fact and Law, Finding No. 25, p- 26,
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Contrary to a wide-spread bellef, It Is not
true that all substances are carcinogenic if
introduced in sufficiently large doses., Car-
cinogenicity 15 a relatively rare phenomenon
exhibited by only a fow of the many hun-
dreds of thousands of chemicala® High doses
are administered in animal tests, not because
the researchers seek to correlate animal re-
sponse levels to humans, but because with a
iimited number of animals this methodology
is necessary to determine gross effects.® Con-
sequently, 8 substance that will Induce
cancer in experimental animals at any dose
lovel, no matter how high or low, should be
treated with great caution.®

B. The validity of animal tests. Most of

what we know about cancer is derived from

i3 similar pathologically to that of man; and
research laboratories, such as those of the
National Cancer Institute and Shell Chem-
fcal Company, use mice extensively in thetir
research.©

Several witnesses In the hearing, such as
Dr. Prancis Roe of the Tobacco Research
Council in London, contended that mice are
not suitable test animals becauss they may
have & high Iinoidence of spontaneous
tumors,»

Although one of the five strains of mice did
have a history of natural tumors, this fact
alone 18 not significant.« As Dr. Walter Hes-
ton of the National Cancer Instituts pointed
out:

In testing a substance for carcinogenicity,

the alm, therefore, is to ascertaln whether it.

can significantly incresse the incidence of any
tumor, and the choice of strains for demon-
strating this is usually not the most suscep-
“*dle, nor the moat resistant, but one with an

ermediate genetic susceptibility.s

The fact that heredity, hormones, diet,
stress, and a host of other factors can influ-
ence tumors is thus irrelevant, since the ex-

® EPA Ex. 40, pp. 7-8; EDP Ex. 33, pp. 20-31;
Transcript 9222-3,. 5285, 8530-32, 854344,

® For examplo, a chemical that produced
one cancer in every thousand human beings
would be a great tragedy indeed, but very
few laboratory testa include as many as a

thousand animals, and even then one in-

cidence might be disregarded as chance.

© EDF Briaf, V-88 et seq.

4 EPA Ex. 40D. The official Mrak Commis-
sion Report on “Pestisides has stated: The
use of nonrodant species ® * ¢ has now been
substantially dropped. A suitable, practical
nonrodent species would be useful, but it is
Dot available at this time. Carcinogenicity
tests of food-borne pesticides require routine
lifetimo feedings of chemical com

time feeding makes this species too expen-
stve, in terms of time and funds to be em-
ployed routinely. EPA Ex. 40F.

@ Although during the hearing Shell argued
that mice were an inappropriate test species,
one of the reasons for the relative of
Ehell data on other species is that Shell pre-
-ferred to use mice in its own cancer experi-
ments,

to
(these were the
strains used by Ehell) and the fourth had
only average suscepiibility. This will be dis-
sed in more detail in the next section,
@ EPA Ex. 46, p. 11,
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periments are designed to compare the effects
of one variable—the chemical-—on exposed
animasals otherwise subject to the same con-
ditions.*

Some witnesses also suggested that car-

can be that i3, a
chemical substance might affect mice but
not any other species, including man. This is
theoretically possible. But of the thousands
of compounds tested, the record indicates
that this effect has been suggested for only
ons of them,” and even this single exception
has besn seriously challenged.® I therefore

If carcinogens are not species-specific, it
logically follews that the demonstration of
carcinogenic effect in more than one species
is not absoluteiy necessary for a finding of
carcinogenicity.« .

Most carcinogens are also not organe-
specific. In a survey by Dr. Tomatis of 38
compounds known to produce liver tumors
in mice, 40 also induced tumors in a variety
of other organs.® Purthermore, chemically-
induced tumors in one species need not ap-
pear in the same organ in another specles.ss
Thus, a carcinogen which induces liver tu-
mors in mice might, for example, produce
mammary cancers in rats and lung tumors
in men.

O. Carcinogenicity of aldrin-dicidrin in
mice. There is no dispute that Aldrin-Dieldrin
significantly increases the incidence of liver
tumors in five different strains of mice. There
is overwhelming scientifis data sup
this fact, and the registrants have now con-
ceded this point: The main result from the
initial apalysis was that in all Studies there
was a highly significant dose related increase
in the liver tumors.=

The IARC has concluded that: Dieldrin
wag tested by the oral route only in mice and
rats. The bepatocarcinogenicity of Dieldrin
in the mouse was demonstrated and con-
firmed in several expertments, and some of
the liver tumors were found to metastasize,
A dose-response effect has been demonstrated
in both sexes with an increased incidence in
the females at the lowest dose tested, 0.1
pPm in the dlot.

# EPA Ex. 8-11.

© The exception, according to Shell, 15 Phe=
nobarbitons, which is supposedly carcino-
genie in mice, but not in man. Shell Ex. 14,
based on Dr. Clemmesen’s study of eplleptica.
Arsenic may have the obverse effect, but the
mice tests are still not conclusive. See Perl-
man, Recommended Decision, p. 41.

® Dr. Schneiderman has been quite critical
of the Clemmesen study and contends that a
mathematical re-analysis of his results is
“consistent with the possibility that the anti-
convulsants which the epileptics received in-

creased the risk of liver cancer, perbaps two

or three fold.” EPA Ex. 10, p. 9.
will rely on the conclusion of such organiza~
tions as the International Association for
Research on Cancer, which have rejected
city as unsubsetantiated.®

®EPA Ex. 40-H. Even if species-epecificity
does exist, it has not been demonstrated for
Aldrin-Dieldrin by the record in this case,

®An HEW Advisory Panel has recom-
mended that & finding of carcinogenicity be
mads when a substance s “judged positive
for tumor inductien in one or more gpecies
® & s * EPA Bx 40P, p. 463,

S EPA Ex. 50-H; seo also EPA Ex. 40-B,
Annex. 1. -

B EPA Bx. 40, p. 18. Note, however, that In

of the lver,
S Sheil Bx. 8-3A, p. 3.
& EPA Ex. 5-17, pp.143-44.,
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Shell’s own test results confirm the above
conclusions. In exposed groupe, all three
strains of mice in the seven tests had a high
increass in the incidences of liver tumors. The
first two tests (Study 1 and Study 2.1) are
the most because the test popu-
lations were much larger than in the other
tests and the dose levels ranged low enough
50 that acutely toxic effects did not interfere
with the development of slower tumors. The
mice tested were also from inbred, outbred,
and hybrid strains <

The test results show that the incrense in
the incidence of tumors was dose-related,s
although at doses above 10 ppm this relation-
ship was diminished because of interference

by acutely toxic effects. At the lowest dose
level tested, 0.1 ppm, there was an increase -
in benign and malignant tumors® Those
that did develop had a greater tendency to
spread to other sites In the body and espe-
cially to the lungs.«

Aldrin-Dieldrin shortened the latency pe-
riod in the development of tumors in both
sexes.” In one test measuring the effects of
limited exposure, the compound increased
the incidence of tumors after exposures as
short as two weeks; the effects were even
more pronounced after one month of
exposure.®

The incidence of malignant liver Tumors
was statistically significant in almost every
test Shell performed.© This elevated incidence
of malignancy is particularly tmportant be-
csuse these strains of mice were especially
resistant to0 malignant liver tumors. The in-
cidence of malignaney in female controls was
almost nil and In males it was quite low.

Exposure to Aldrin-Dleldrin and DDT ap-
parently has synergistic effect on the develop-
ment of tumors. Mice fed 50 ppm DDT had
somse increased incidence of tumors. How-
ever, when mice received a diet of 6 ppm
Aldrin-Dieldrin in addition to 50 ppm DDT,
the incidence of tumors increased sharply:
Males had 4 times and females 8 times as
many malignant tumors as those exposed
only to DDT. Dr. Reuber has concluded,

It certalnly is clear from these observa-
tions that Dieldrin and DDT have additive
effects when It comes to carcinogenicity.
Purther, the evidence indicates that Dieldrin
is primarily responsible for this important
effect. Using the 50 ppm group as the con-
trols the carcinogenic effect of the combined

@ Study 1's population was over 1000 with
dose levels of .1, 1, and 10 ppm. Study 2.1
had s population of 400 and five dose levels
of 126, 2.6, 6.0, 10 and 20 ppm. Note that
Dr. Nathan Mantel bas testified that Shell's
method of analysis is an adaption of one he
developed, and he criticizes Shell for falling
to apply his method correctly. He stotes
that their analysis is insensitive to patterns
oand consistencies and the effects of compet-
ing toxicity at high dose levels. Because of
its shortcomings, Dr. Mantel feels Shell's
analyxis i3 “almost guaranteed to give non-
significance for even the strongest carcino-
gen”. EPA Bx. 8-21, pp. 2-3. .
S ghell Ex. 8-3A, Table Data 1, Table Data

3; Transcript 986.

® Shell Ex. 5-3A, Table Data 1.

® Bhell Bx. S-3A, Table Data 1, Table Data

s . .
®REPA Ex. 50, pp. 12, 13; EPA Ex. §-1, p. 9.
* EPA Bx. 43-E, Table 5.
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.{nz of Dieldrin ard DDT is very highly
sign:cant by statistical analysia®

T=s World Health Organization has recog-
piresd that'in exposed mice there is an in-
cressod risk that ltver tumors will spread to
the !:233.© Shell's test results have com-
Irmec this, for at least two of thelr experi-
rents demonstrate a statistically signiicant
iocrease of lung tumors for both saxes. Some
‘acrease ia lung tumors was observed in ale

" most all their tests. Dr. Gross has testified
thint the results of the first study:

‘s e & jeave little room for doubdt that
Dieldrin at either 0.1 ppm or both the 0.1
and 1 ppm levels can elevate the incidence
of tumors at* sites othcr than the liver
(particularly :a the lung) and that this
elevation is highly significant In either males
or. females or in both sexes.®

D. Carcinogenic cffects on rats. Rats hnve
been used less (requently than mice as test

populations. The quality of the tests has.

varied widely, and the resuita have not been
uniform. For those reasons the Administrae
tive -Law Judge cnncluded,

We are hesttantly unwilling at this time to
find that Dieldrin is coaclusively a car-
cinogen in the rat although there are indica-
tions that thls is so especlally when the
chemical Is tested at the lower dosages ® *
we are cectain, nevertheless that the Andings
in the rat cannot be described as negntlvo.
{Emphasis in original.) @

This caution is warranted by the serfous
deficiencies in the available rat tests. How-
ever, it is my conclusion, following an in-
tenslve re<examlunation of the stagistics and
testimony presented in the recent hearing.

,that "tucre Is a strong probability that
Aldrin-Dietdrin is a carcinogen in rats as
well as milce.™

The two series of tests conducted by the
F ° and Drug
: .1 for determining the effects of Aldrin-
Duw.drin on rats. Gxposed rats had a mark-
edly. locreased iucidence of liver and other
tumors. *hich was especlally noteworthy be-
cause the tested strains had a low rate of
patural liver tumors.

The rawe doubled for rats exposed to
Aldrin and increased by one-third for those
etpesed to Dicldrin. A no-effect level was not
observed. The liver to body weight ratio in-
cressed. and at high doses there were serie
ous enlargements of the liver. After six
months, a dose-related decrense ln survival
rates was ohserved. In over 90 percent of the

a1 See Shell Ex. 3-A Tables 16 and 17. For
example. the Shell Study 2.2 shows a sig-
nificant increase with 1327 of the controls
and 20.55 = of the exposed mice developing
malignac: tumors. This has a very low
chance probability of .000000048. Almast
tizree times as many of the treated mice had
Lenign or malignant tumors as did the con-
trols (EPA Ex. S-1, p. 18). However, Shell
contends that even though the Increase In
tung twrors 13 very high, this increase is
iacidental to the development of liver twnors
«nd therclore, tliey reason, it cannot be
proven o be caused Dy Aldrin-Dieldrin.

“*EPA Ex. 42, p. 26. °

< Sheil Ex. S, p. 20,

~EPA Ex. S-5, p. 29. Dr. Gross leund
siznificant increases in lung tumors, regard-
less of wheiber liver tumors were present,
axnd o dectease loa the latency period. Over
itree time as many (77.8%) expozed females
dzveloped lung tumnors within two weeks as
d:d the control females. {EPA Ex. S-1. p. 9.)

< RevoinTended Cecision, pp. 56-57.

* This determination that Aldrein-Dteldrin
is probadl7 carcinogenic in two specles 13
-7 ‘ul, but not absolutely ecssential, to a
4 g.0f imminent hazard, as the data on
... i3 suliciently strong to justify s fnd-
inz of carcinogenic risk.

Administration (FDA) are.
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rats dying at high doss levels, lesions were
present.®

After reviewing the FDA tissue slides, Dr.
Reuber confirmed the increass in tumors.

He found that at the low dose levels (1.9-10°

ppm) there was o low incidence of liver
tumors but an incressed incidence of tumors
in other organs, At higher doses, there was
a higher incidence of liver tumors. This in-

cidence of tumors more than doubled at both |

low and high ‘dose levels. While no lver
tumors were observed In controls, 18% of
the rats at high dose levels had liver tumors.®

‘These results are cnnfirmed by Shell’s own
test results, which show that almost twice
das many rats had tumors and the
liver to body welght ratio among female rats
increased at low doses.®

E. Tests on other species. Aldrin-Dieldrin
has also been tested in species ather than
the mouss or the rat. Almost all thess tests
have been on dogs and monkess and are not
very useful, due to their small populations
and test durations shorter than the cancer
latency period.
" There have been three dog esperiments.
The populations have been small, ranging
from 1 to 3 animals per doss levek with o
duration not exceeding two years. In spite

of thess obvious test inadequacies, after twWo-

years of expesure dogs had difuse hyper-

plasia of the liver which “was such thal -

over a pariod of several years the dogs could
have developed carcinoma of the liver.”™ In
commenting on the weaknesses of tho dog
tasts, Dr. smmmmamnmmpt-
able test:

¢ ° ¢ would requ!.ro a duration of at
.08t ten years to come close to the age ot
which tumors could begin to be found. For
example, benzidine, o potent carcipogen for
the urinary bladder in man as well as dogs,
took about seven years to produce its first
tumor Iin dogs. The number of animals
needed for statistical evaluation of tumor
tncidences in treated and control groups is
dependent on mathematical and not zoolog-
fcal criteris, 8o that there is no reason to
accept experiments on groups of onre or two
or five dogs any more than thero 1s to accept
experiments in one or two or five mice. In
conclusion, thess dog studies are completely
and utterly inadequate as carcinogenesis tests
and should be totally discarded in the con-
sideration of the carcinogenic responss to
Dieldrin.®

There has been only one monkey test,
which had ive monkeys at each of five doss
levels, and six controls, The test duration
was about six years. During that time there
was some evidence of microenzyme induction,
but there were no observations made on
tumors.”

Dr. Safott! has stated that: However, as
in the case of dog studies, the number of
animals used and the duration of the test
for only approximately one-fourth of the exe
pected lifespan of this specles, make this
study totally inadequate a3 a carcinogenesis
test.®

P. Erxtrapolation of animal data to man.
The ultlmate issue in this suspension pro-
ceeding i3 whether Aldrin-Dieldrin is car-
cinogenic in man.. Becaus®? man's response

© EPA Ex. 33. -

® EPA Ex, 42. At low doses female rats had
an especially high incidence of liver tumors.
At high doses the inctdence of liver tumors
was ot as pronounced as should bé expected
becausa the rats died from the toxic effecta
belore tumors could fully develop.

% Shell Ex. 8-13.

* EPA Ex. 42, p. 38,

N EPA Ex. 40, p. 33.

™ Transcript, 1082.

= EPA Ex. 40, p. 32,

S oy *

the finding that a sabstance is carcinogenie
in experimental animals indicates that it
to carcinogens is similar to that of rodents,
poeesasmmﬂaktomn. Dr. Héston has
testified:

Knowing this, and knowmg ths gencral
blological simllarity of mice and other mam-
malian species, including man, we can reae
sonably expect that ia a population of human
beings exposed to Aldrin-Dieldrin, cancer
of some kind will occur {n some individuals,
and these (ndividuals. will not have been
affitcted in the -absence of these compounds
¢ ¢ ¢ The human population {3 so much more
genetically diverse than any lahoratory ani-

_mals, that if a chemical has beenr shown to

be carcinogentic by a significant induction in
any laboratory strain of mammal, we c¢an
reasonably expect that at leass certaln human
beings would alio respond to the chemical
by developing some kird of neoplasm.t

The strongest position for the registrant
was taken by Dr. Don Stevsnson, Director of
Shell's Tunstall Laboratory, who testified
that evidence of human carclnogenicity 18
only suficient when five criteria are met:

1. The exposed animals experience a higher
incidence of tumors.

2. Tumors dsvelop in maore than one

3. The development of thege tumors can
be proven to be compound-related,

4. The animal has proven to be an ade-
quate model for extrapalating to man,

5. Human data is available proving atlem
one incidencs of cancer thas is compound
rolated.®

Itisno msgemtlon t0 say that Dr. Stoven.
son’s demands are practically tmpaossible
to meot.™ Our knowledgs of ¢ancer mech.
anlsms 1s still imperfect and It may take
many years before we understand the meche
anisms with certainty. Purthermore, epi-
demiological studies are difficult or ime.
possible to conduct on the effects of Aldrin-
Dieldrin, . .

It i3 the carcinogenic effect of Aldrine.
Dieldrin, not the mechanism that concerns
us here. The evidence i3 conclusive that
Aldrin-Dieldrin 13 carcinogenic in mice. It
bas produced statistically significant come
pound-related béniza and maliguant tumors
in the Uvers of five different strains of mice,
It also significantly increases the incidence
of lung tumors. This evidence of carclno-
genlicity is supported by additional, although
not definitive, evidence that Aldrin-Dieldrin
has increased the incidence of tumors in rats,
Dr. Upton. & recognized cancer expert, has

‘In satety testl.ng of carclnogens today we
are concerned with one question:

Does exposure to the test agent result in
a significant induction of tumors in ex.
posed populations as comparsd to controls?
If so, then the test agent has eliclted a cave
cinogente response and must therefors be
considered potentially hazardous to human
health, Whether the agent actually i3 a sine
qua non of the observed response or merely
enhances a virus or some other factor found '
in the host animal 1s irrelevant unless and
until wo know that similar factors are not
also found in man. Until ws have such
knowledge, we have no basis on which to
make distinctlions between “carcinogens”

»EPAEX. 8~11,8& 7.

= Traascript §37-838.

* Dr. Stevenson’s position on the necesslty
of proof for two specles is particularly tnter-
esting, since as Director of Shell's Laboratory,
ho feels that 1t 15 no longer frultful to do
¢ search on rats. Furthermore, In spite of
Sheu's strong position on the necessity for
human data, the Registrant is no longer
studying Aldrin or Dieldrin's effects on man.
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and “co-carcinogens” and “causative agents”
versus “enhancing agents’”,

Given this lack of knowledge concerning
mechanisms, I believe that a carcinogentc
reaction in any species of test animal must
be considered sufficient to describe the test
compound as a carcinogen and so a threat
to human health. I consider that a similar
reaction in a second mammallan species is
a confirmation of the carcinogenicity of the
test agent but 1t 18 not necessary before a
finding of carcinogenicity and threat to hu-
man lhealth can be made; and negative re-
suits in a second or even third species of
test animal do not in my mind establish
that the test agent ls not a threat for hu-
man beings. Given the variation in human
susceptibility to carcinogens, I belleve it
unreasonable to ignore a finding of careino-
genicity in any mammalian test specles
when considering possidle effects on human
health.™” :

Q. Body burden ond {ntake. There is a
conclusive evidence that residues of Aldrin-
Dieidrin are present in virtually every
member of the U.S. population. An EPA Hu-
- man Monitoring Study has established that
- in 1971, 99.8 percent of the persons sampled
had Aldrin-Dieldrin residues in their adiposs
"tissue.® The compound also has been found
‘in the blood samples of 69 percent of the
population tested.™

In the environmsant, Aldrin-Dieldrin tis
most frequently present in food crops, and
the consumption of food has been man's
principal exposure to the compound. The
PDA’s Market Basket Surveys have shown
that the compound Is present most fre-
quently in dairy products, meat, ish, poul-
try, and fruits. Residues weres found in 83
percent~86 percent of these products. These
particular commodities contained almost
all of the Aldrin-Dieldrin residues found in
the Market Basket Surveys. Although the
levels of these residues has fluctuated some-
what, there has been no significant decline
in thelir presence in recent years.® Another
EPA Monitoring Study has found Aldrin-
Dieldrin residues in 83 percent of the alr
samples taken.s -

There i5 Inconclusive evidence on the rela-
tionship between the intake of Aldrin-Diel-
drin and body burden levels, However, it ap-
pears that the longer the exposure, the higher
the tissue level.® The concentrations of Al-
drin-Dieldrin in the adipose tissues of the
general population have been found to be
comparable to the levels tn mice exposed to
0.1 ppm of the compound.® After exposure,
species ellminate the compound from their
systems at different rates. Rata excrete the
compound with a half life 4 to 68 times as
fast as mice and 13 to 28 times as fast as
humans.*

™ EPA Ex. 8~19, pp 4-6.

% EPA Ex. 36, Tables I and II, EPA Ex. 5~
18. Other yeais deviated from these results
insignificantly. Individual samples varied
widely from the mean of 27 ppm, with some
as high as 116.88 ppm.

™ EPA Ex, 36, Table IIT. . -

% EPA Ex. 384, Table I and II. The average
intake In 1973 was-.002 mg/day. (.00003mg/
kg/day). The study has been criticized for
having too small a sample and for poor
analytical methods; its figures are unquese
tionadly low, (EPA BExhibit 30). (Tr. 18281),
Although the absolute intake values may
not be known precisely, their relative values
are evident from the study.

o EPA Ex. 37. Thero i1s evidence that this
figure may be low due to absorption In lungs
and clothing.

B EPA Ex. 8Q.

@ Transcript §87-698. Thus it may diminish
the relevance of placing the emphasts on
the intake rather than the tissue level.

% Transcript §99.
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We are uncertaln as to the precise effect of
Aldrin-Dieldrin on fetuses and infants ® but
are concerned because their intake levels can
be over six times the so-called Acceptable
Daily Intake (ADI) level. Breast-fed bables
are particular susceptible, as virtually all
human milk has considerable Aldrin-Dieldrin
residue.®

H. Epidemiological studies. Epldemiologt-
cal gtudies on the carcinogenicity of Aldrin-
Dieldrin have been inadequats and inconclue-
sive. Although it may be true that all known
human carcinogens have only been i{dentifled
through epidemiological studies, the ldenti-
fication of the carcinogenic effects of Aldrin-
Dieldrin through such studies would be dif-
ficult because there is no member or segment
of the human population that has not been
exposed to the compounds.®”

Shell has agreed that their epldémiological
study does not prove that Aldrin-Dieldrin is
non-carcinogenic.® Thelr tests detected no
effect among the subject population, even
though some mortality and morbidity was
observed,® However po conclusion can be
drawn from thess results because the test
does not meet bastc standards of acceptrbil-
ity.® The test population was too small, the
period of exposure was too short, and the
medical observation periods were not long
enough to approximate the expected latency
period of at least 20 years for Aldrin-Dlel-
drin.® .

II. THE USEY, BENEFITS AND ALTERNATIVES FOR
ALDRON-DIELDALN

A. Relevance of the bdenefits issue. In view
of the foregoing health risks, do the benefits

= No tests have been performed on infants
in any species to determive their level of
suaceptibllity. However, some sclentists con-
sider it to be quite high.

= Transcript 32. The ADI (.0001 mg/kg/
day for Aldrin-Dieldrin) was established in
1968 long before the most meaningful tests
wers run on mice proving the carcinogenic
effects of Aldrin-Dieldrin. Although the ADI
13 defined as 8 no-effect level, it i3 actually
a threshold level based on a rat study at 0.5
ppm in which exposed rats experienced llver
changes (Transcript 769) (Shell Ex, 4, p. 16).

7 Many compounds induced tumors of an
unusual type, which facilitated the identifi-
cation of the carcinogens. In other cases, the
tumor manifested itself in a distinct popula-
tion before there was a susplcion of carcino-
genicity so it was easy po relate the effect
back to the cause. These situations do not
apply to Aldrin-Dieldrin. As Dr. Gross testie
fied: Even if Aldrin and Dieldrin were to pose
a very significant danger to humans, reaily
an lmpressive, even s catastrophic one, we

' would never know this. (Transcript 323)

® Shell S—4, p. 31; Transcript 8085.

® There was one death in the high ex-
posure group of stomach cancer, but this
death was considered insignificant. In the
same high exposure population, one worker
developed a tumor during exposure and an-
other, leukemta. It 13 Shell’s position that
the test showed no incidence of enzyme in-
duction, liver injury, or the presence of al-
phabeta protein. From this, they seem %
tmply that this is evidence that Aldrin-Di-
eldrin i{s not carcinogenic., However, as Dr.
Farber has stated, cancer can develop with-
out these symptoms. (See EPA Ex. 8-13). Dr.
Van Raalte takes the lowest level of ex-
posure in this test, which is 178 x the ADI,
and adopts it as a no-effect level. (Transcript
p. 681.)

® EPA Ex. S-17, p. 11.

1 EPA Ex. S-10, p. 6. The average occupa-

tional exposure was 6.8 years; the average

observation period, 7.4 years; and the average
age, 47.4. There were 168 men who were ex-
posed at high dose levels. (Shell Ex, S—4).
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of Aldrin-Dieldrin justify its continued use?
A related question is whether alternative pest
controls exist and will be available for the
1978 growing season. The “avallability™ of
alternatives assumes several factors, include-
ing timely registration, effectiveness, ade-
quacy of supply, safety, and economy.

The following integrated discussion per-
tains only to the possible effects of suspend-
ing Aldrin-Dieldrin for the duration of the
cancellatlon proceeding.

Since Aldrin-Dieldrin has been found to
be carcinogenic in mice and probably car-
cinogenic in rats, and to present a high risk
of cancer to man, it I3 arguable that any use
of Aldrin-Dieldrin, however significant or
beneficial In social or economic terms, can-
not be justified. even for the limited period
of time until the compiletion of the cancella-
tion proceedings.

As indicated in part I of this opinion, how-
ever, it 13 appropriate that the possible bene-
fits of Aldrin-Dieldrin, or the absence of such
benefits, be considered in this proceeding.
Nevertheless, it 13 apparent that any benefits
attributable to Aldrin-Dieldrin must be of a
high order to aflect the findings on carcino-
genleity.®

The following sections, therefore, analyze
the major points ralsed in the hearing reiat-
ing to uses, benefits, and alternatives, to
determine whether any of theses benefits
Justify the continuing rigsk.®

B. The significance of aldrin-dfeldrin uses
on corn, During the 1950's and 1960°’s, Aldrin-
Dleldrin became the leading insecticide for
the control of several corn pests.’* From that
period of widespread application. Aldrin-
Dieldrin use has declined to only about 8%
of the natlon’s total corn production acre-
age.® Changes in corn production over this
pertod gradually have reduced relisnce on
chemical insecticides to sustain high crop
yields. These changes resulted from a variety
of factors, including the benefits of new hy-
brids, the availabllity of synthetic nitrogen
fertilizer, and advanced farm management
practices.® These changes in cultivation also
have helped to reduce corn insect popula-
tions. Crop rotation practices and the in-
crease In soybean production in the last
decade have eliminated some of the favored
insect nesting areas.

Percent of
Acres U.3. corn
(millions) growth with
aldrin

v
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1
0
1
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" EDPF v. Ruckelshaus, 439 P.2d 584, 6968 at
note 41.

@ This evaluation does not necessarily
mean that the final decision in the cancella=
tion proceeding will be the same, for a wider
range of toplica (including other health
eflects) and additional evidence on both
risks and benefits will be considered 1n those
hearings,

% See EPA Brief, pp. 181-183, citing the
successes of Aldrin-Dieldrin and Heptachlor
In the 1950’3  (Decker Shell Ex. 12). Sales of
Aldrin peaked in 1966 (Shell Ex. 111, p. 38),
and for corn use in Illinols in 1967 (EPA Ex.
60, p. 9):

" See EPA Brief, p. 207, citing USDA figures

(Shell Ex. S-17A) showing Aldrin use de- '".

clined from 13.4 milllon acres in 19668 (202%
of U.8. corn acres planted) to 7.5 milllon
acres (n 1971 (10.2%). The Doane survey
shows o continuing deciine sines 1971 aa fol-
lows: (EPA Ex. 8~16,p.3).

% See EPA Brief, p. 163-188, citing testie
mony by Dr. Petty (EPA EX. 00, p. 2-3) and
Dr. Pairchild (Shell Ex. 8-16, p. 12).
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he recent hearing strongly {ndicated that

incidence of significant Infestations’ of
the major corn soll insects today is extremely
low. Por example, Dr. Petty testified that
there were no major corn insect problems in
Dlnois In 1872, and Dr. Turpin stated that
~Areworm and cutworm populations In
iadiana were at a very low level® A research
team in Iowa, according to Dr. Owens, found
ies3 than ten wireworm incldents in 1972
and 1973, only two significant black cutworm
infestations, and no white grub problems™
. Corn farmers, nevertheless; continue to use
large quantitles of Aldrin-Dieldrin a8
prophylactic or -“lnsurance” protection
against pote "'.al pest damage,.oeven where
sn actual th.cat of economlic injury !s not
specifically determined. In other words, the
pesticide 1s used even if there is no indication
that it 1s needed.V>.

Aldrin-Dleldrin may no-longer be as efface
tive or as necessary in coatrolling these corn
pesta as has been clalmed or as has been
assumed by its users. These doubts are due
to the developing. resistance to Aldrin-
Dieldrin by some corn: pests, the curreant low
incidence of corn insect infestations on both
treated and untreated-acreage, and the lack
of recent data on the pesticide’s continuing
potency.» .

C. Alternatives to aldrin-dteldrin for corn.
The most important corn insect pess 13 the
rootworm. Since 1962, it has been known that
rootwotrms were becoming resistant to Aldrin-
Dleldrin,'™ and 1t is now established that two
of the Lhree types of corn rootworms are
resistanc.t™ In view of -the fact that other
insecticides are available to contro! root-
worm," and the fact that Shell apparently
does not place major importance on the use
of Aldrin-Dieldrin for -rootwormh control,®
corn rootworm control dces not present o

e~nyvincing need for the use of the compound

e ——— .

® EPA Ex. 60A, p. 109; Transcript (Cancel-
lation) 11141-44, 1133; EPA Ex. 60, p. 7.

* Transcript (Cancellation) 11482, 11493,
11561; Indiana Survey for 1872-73, EPA Ex.
61, pp. 22-28. . ’ .
© ®EPA Ex. Tl; see also the testimony of
Dr. Stockdale, Transcript (Cancellation)
22638, 22783, 22974. o . _

™ See, 0.2, testimony of varlous farmers
that Aldrin has been used as insurance
against insect attack (CGarst, Transcript
(Cancellation) 284; Decker, Transcript 1632;

Kirk, Transcript 22, 850; EPA Ex, 61, PP.

34-35).

11 See testimony of Dr. Petty, EPA Ex. 61,
p. 36; Transcript 11360; EPA Ex. 60, . T;
Transcript 11398; and Dr. Sechriest, Tran-
script 11794; EDF Brief I A2, pp. 7-9.

1= Sae EPA Brief, pp. 188<193, citing various
sources concerning what appearsto be a con-
ceded fact in these proceedings. EPA Ex. 68,
Pp. 3—4; Transcript 11074; EPA Ex. 60, p. 3.

mThe two resistant specltes are Western
and Northera corn rootworm. See Recom-
mended Decislon, p. 83.

™ Among the registered and recommended
alternatives listed by EPA are Purdan,
Thimet, Dasamit, Dyfonate, Dlazinon and
Mocap. Counter has a temporary use permit
and 13 -expected to be finally registered for.
rootworms and wireworms by late 1974. EPA
Briet. p. 193. : :

™ Shell apparently concedes that Aldrine_
Dield=:n is not an efficaclous treatment for
rocwcrms, No arguments for its use on root-
worais are set forth in Shell's Brief No. V in
the cancellation proceeding or in thelr post«
hearing brief in the suspension proceeding.
The Chief Adminisirative Law Judge specifi-
cally found corn rootworm control not to be
- asideration with respect to the need for

n-Dieldrin. Recommended Deciston,
p. a3,
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The black cutworm generally inhabdits
low-lytng. pocrly-drained river bottom land,
hoavy soils, and the low, wet areas of upland
fields. The loss in crop stand and yield from
cutworm infestation can, on occasion, be
substantial. i

Wireworm {3 the third major corn pest.
It appears to bo assoclated with cropping
patterns where corn.is grown after sod or
pasture, and s primarily o problem only in
first-year corn..Thus, it 13 generally not a
problem after the first year or whers soy-
beans and corn are rotated, )

The record indlicates that registered ale
ternatives are available for all thess pests,
although Shell disputes. their effectiveness.
For corn rootworms, tho alternatives include
Diazinon, Mocap, Thimet, Puradan, Dasanit,
and others. Most of these, and other chemis
cals,.also are registered as effective for cone
trol of wireworms, Alternatives registezed for
cutworms on corn include Carbaryl, Dylox,
and Diazinon, with registration pecding also
for Puradan.1? E .

Minor soil insects, such as white grubs,
seed corn beetles, seed corn maggot, grape
colaspls, corn billbug, Japanese beetle, Asiatic

Garden beetls, corn root aphid, corn field.

ant, flea bettle larvae, or clover root borer,

‘.do not pose any significant economic threat

to corn production.!® Where whits grubs do
exist, some control can be obtained by
organophasphates, such as Malathton, or
carbamates used to control rootworms or
wirewormas, @ )

The record further indicates that these
alternative pesticides should be available in
suficlent quantities for the 1973 seasom,
sspecially since a pound-for-pound substi-
tution for Aldrin-Dleldrin i3 neither neces-
sary nor desirable.t® Shell's own estimates
of avallable supplies indicate significant in-
creases in production of some alternatives
and continued high production levels for
maost others.,:» ,

D. Projections of corn crop reductions.
Corn production in the United States Is of
oonslderable importance to the nation's econ-
omy. Fortunately, tho suspension hearing

record indicates that the macroeconomic im- -

pact of the proposed suspension order would
be almost negligible.

The most reasonable projection it was the
study conducted dby Dr. Delvo of the U.S.
Department of Agriculture, who predicted
that corn crop reduction could amount to as
much 88 0.4% of expected productionin

100 Sechriest, EPA Ex. 63G, p. 3.
@ EPA Brief, Table, pp. 176=177. Heptae
chlor and Chlordane also are registered and

eftective for certain applications. The Agency .

does not consider them safe alternmatives,
even though the sclentific case agalnst them
13 not yet as complete as that agninst Aldrin.
Dieldrin. (See also p. 39, note 1).

1 8ge testimony of Dr. Turpin (EPA Ex.
61, p. 40); Transcript (Cancellation) 11141,
15330-3. :

 See EPA Ex. 60T, p. 83, showing some
control of whits grubs with band applica-
tions of Dasanit, Dyfonate, Diazinon, Thimet,
and Puradan.

32 Hopefully, one result of this deciston
will be to reduce unnecessary “Insurance”
applications of Insecticides and to limit their
usage to situations where they can prevent
significant economtc tnjury. '

't Production of Puradan, Dyfonate, and
Mocap, among others, will be substantlally
fucreased next year. Shell Brief, pp. II-8 to
II-13; see also EPA Briet, p. 206.

¥z Judge - Perlman  described the Delve
Study, despite certain problems, as “the on
economic study offering some rellaace.’
Recommended Decision, p. 79.

1 Shell Ex. S-17A. R

Even this. estimate may be conslderably in-
flated, as EPA witness Dr. Aspelln, pointed
out, because it assumes a level of wireworm
and cutworm [nfestation considarably in ex-
cess of current fleld estimates

A second study was conducted for She.l by

Doane Agricultural Service. The farmers® loss

estimates were ten times as high as the

Delvo prediction, plus another five times due

to o claimed shifting of production from

corn to another crop.b? This projéction seems
somewhat high, considering . that Aldrine

Dieldrin I3 used on less than 8% of the

nation’s total corn’ crop. Shell has conceded

that “because of certaln methodological

problems and the questions concerning the

ability of farmers to make estimates, Mr.
.- Wilkin‘’s estimate may be too high,™ us

A third study, conducted in 1973 by Dr.
Freund, assumsd the simultaneous unavafle
abiiity not only of Aldrin-Dieldrin but also
of Chlordane and Heptachlor, and conse-
quently projected losses in the range of 0.7
to 1.8 percent. This “very rough study,”
which® was clearly *“tentative  and pre-
liminary,” cannot constitute a rellable basis
for a conclusion on macroeconomic impact.sw

It is possible‘that there may be no crop
reduction at all due to the lack of Aldrin.
Dleldrin. For fields with significant inssct
damage to the young plaats) crop loss can be
greatly reduced by immediatq replanting and
treatment with an alternative pestlcide.us
This i3 a common practice and may be less.
expensive overall than extensive prophylactic .
treatments used by many farmers,

1, therefore, concur in the finding of Judge
Periman who, after reviawing the above.’
studies and projections, concluded: “On the
basls of the foregoing, we cannot find ‘any
major economic or social benefit resulting.
from the use of Aldrin on corn in the con-
text of overall effect of it3 unavailabllity for
such use.” 1> . :

E., Citrus uses of aldrin-dleldrin. Although
the benefits portion of the suspension hear-

s Ibid. .
. EsShell Ex. 168, :

1w Shell Brief, p. II-19. The hearing ex-
aminer concluded, “We totally reject the
Doane Agriculture Sarvice, Inc. special
survey and projections of loss ® * *, On.its
face, it i3 patently exaggerated, employs.
‘double counting compounded,’ i3 based on a
small sample from which averaging projec-
tions are made and elicited the views of
Aldrin users who would not 1a reality know
with any precision the effects of the absence
of Aldrin and who, it sesms to us, would
demonstrate a bias.” Recommended Decision,
p- . : '

urRecomrmended Decislon, p. 79. Even
though- the EPA stafl belloves that Hepta-
chlor and Chlordane pose a “substantial
question of safety” sufficient to initinte the
canceilation process, and therefore does not °
recommend them as alternatives, as a factual
matter these compounds will be avallable for
the 1973 growing season. The fact that the -
Agency has not yet lnitiated administrative
proceedings on Heptachlor and Chlordane i3 -
not relevant to the hazards of . Aldrine
Dieldrin. It would be extremsly irresponsible
to refrain from banning the use of one
carcinogenic compound because snother
compound - might also have carcinogenic.
effects.

_¥* Shell Brief, p. 10. S

2 Recommended Decislon, p. 81. Regard-
less of minimal economtc impact at the nu«
tional level, it i3 always possidle that some

- individunl farmers®may<be moré disad-

+aataged than others by the suspenston of o
rarticular pesticice. It {s my Interpretation

{ the PIFRA, howaver, that these burdens on
.adividual farmers must be severe and wide-
spread to Justify >xr-ising the entlre populae -
tion to o démonsi~aced carcinogen.
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msdealtumostnmywma
a number of “minor” uses for

m”pmmmnoudmwhmm
nomic risk has not been upeciﬂcany d.etu
mined.:=

Although fewer acres of citrus than corn
are treated with Aldrin-Disldrin, the rate of
application per acre is considerably higher.
Whereas the rate on corn is one to two
pounds per acre, the rate on citrus i3 five
pounds, Thess “minor’” uses on Florida éitrus,
therefore, account for 120.000 pounu of
Aldrin-Dieldrin a°yeari®
umun!wumysmmpm-

sofl insecticides, as well as cultural

of the Puller Ross Bestle, effective rogults
have been achisved with.Malathion, Sevin,
and Camathion, Puradan (ii split applica-
tions), Guthion, Diaztnon, and Lannate an
«ls0 available alternatives.’® '
It does not appear, therefore, that Aldrin-
mmdmwmbe.mnm
mmwum

1m0 Shell’s post-suspen.ﬂon'-hem.ng brief
discusses benefits- t0 corn production

onl '
(anyeunmx pp..II-1 thru II-23). It must be .

, that, to the extent Shell defends
Aldrin-Disidrin use on citrus. (as well as seed
treatment and other minor uses), it relies

© upon grower testimony given in the cancella~

tion proceeding. USDA has taken the lead on .

the defense of these uses (See USDA poste
hearing Brief, in its entirety, which discusses
uses on onions in the Tulelaks Basin of
Noarthern California, the strawberry
f1x Oregon and Washington, pineapple, sugar
cane, and banana production in Puerto mco.
and USDA and stats quarantine programs).
suaunmzuo.v,p.e.

m Seeo Recommended

nm:. p. 7. .
Recommended Deciston, p. 90.

”'800 Transcript - 2324; 2826-37; 2338-386;
2719; 2720-31.

m EDP Brlnr III-B, p. 31; Plorida Citrus
Mutual, Ex. 1, p.l

ﬂnonmgimmmom.mnﬂd&
public hearing by Dr. Robert Bullock of the
Agricultural Besearch Center in Fort Plerce,
was that 30,000 pounds of Aldrin-Dieldrin
were used. Ho has since informed me by
affidavit, dated 17 September 1974, that this
testimony was in error and that the correct
figure is approximately 120,000 pounds of
technical Aldrin, Letter from James T. Grif-
fiths, Florida Cltrus Mutual, 20 September
1974, enclosing Dr. Bullock’s afidavit,

= EDP has questioned whether Aldrine
Dieldrin remains against citrus
pesta. The most recent test was conducted
16 years ago by Dr. King, who concluded that

vhwuon!yeﬂecuvow%otthem

P Brief, III-B, p. 52,

Dectsion, p. 60; BEPA
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NOTICES

P. Seed treatment uses of Aldrin-Disldrin.

Many other uses of Aldrin-Dieldrin, includ-

proceeding. Registered .
¢idés are available for thess uses during the

period required for the eomplet!nn of the
cancellation 11 Registration of ad-
ditional alternative :nsecucldesuyendmg.

these other uses, there is

vidual growers
from the suspension of Aldrin-Dieldrin.
IV. CONCLUSIONS )
1. Based on ths testimony of record in the
tions set

w‘;sgs;&. mnscnpt (Caneelhﬁon) 3468;
23;18“ Transcript (cmeannﬁon) 29768-T;
”B'eo Recommended Deciston, p. 18,
= The use of.Aldrin-Dieldrin to assure-

spproximates tits level. This requirement
ahoummn-enmnedmughtotthew
{n this proceeding.

o Seo EPAhﬂe! mnuumuvemys.
trations, pp. 176~
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drin
ment during the 1978 growing season. It will
not complately curtail the addition of thess

UNNECESIATY OF eX-
cessive use of ‘Aldrin-Dieldrin in many areas
in the 1978 season and it will en-

(PIFRA Dockets No. 145 sto.]
Samy CEEmmicat, CO., ET AL, |
. CROER OF THN ADMINISTRATOR

In accordance with tib fmegotng Opinion,
registrations issued under the Federal

the
. -Insecticide, Pungicide, and Rodenticide Act

(PIFRA), as amended, 7 US.0. Sec. 135, ot

Aldrin-Dieldrin cancellation order issued by
the Adniinistratar of the Environmental Pro-
tection Agency on June 28, 1973, are hereby .
suspended and the n for use of all
such pesticids products is prohibited. Any
stocks of technical grade Aldrin of Dieldrin
formulated futo products after August 2,
1974, may not be placed in commercs, sold,
or used for any purposes other than those
specifically exempted in the June 26, 1872
cancellation order, as confirmed.in the De-
ombut. 3. 1, 1972 crder (geo Opinion, p. 6,
no

All regiatrations of Aldrin and Dieldrin held
by registrants subject to the Aldrin-Dieldrin
cancellation order issued on June 26, 1873
which may be now suspended by operation
of law for faflure to file timely appeals or
objeotions also are heredy deemed suspended.

Notwithstanding the foregoing, for the rea-
sons stated in my notice of Intention to Suse
pend dated August 3, 1974, and in accordance
with the al Rule” provisions of section
18(b) (2) of FIFRA, the continued sale and
-use of existing stocks of products

registered
" containing Aldrin or Dieldrin which were . .

‘formulated prior to August 2, 1974 shall be
permitted.
Dated: October 1, 1074,

. RussmL B, Taamt.
(PR Doc.74-23564 Plled 10-17-74;8:43 am]

18, 1974
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VA )
\ “trinl, we think the witness.under exami- , . i
§ nation may not he askid to puss upon EN'VIRONHENTAL DEFENSE FUND,

the mental eondition of those artists. To
- do 50 raises collateral issues foreign to
the trial of uppellant. © Morcover, the
paintings of appellant referred to by his
witness, if they can be made availuble,
should be exhibited o the jury for coms
purison with any puintings of the well-
known artists which might be exhibited.
Unless these precautions, with any othe
ers  thought approprinte by the trial
jlgre, are taken, the proceedings become

L

oo

>3

IR CLUIE T

=
=D

jury and, thercfore, Lo appellant. We do

ek

prosecution to seek to refute by expert

e
petps)

the paintings of a patient in aid of diag-
nosing his mental condition. )

~ When considered together the several
difficultics we have noted affecting the
seeond phuse of the trial combine to lead
us Lo reverse the verdict on the insanity-
imsue and lo remand the case in that
respect for further proceedings consist-
ent. with this opinion, while affirming
the verdiet reached on the first phase of
the hifurcated trial,

: R
R e TX U N DRI D

IL s s0 ordered.

SUPPLEMENTAL OPINION
FANY, Senior Circuit Judge:

The opinion of the court of April 7,
1975, 167 U.S.App.D.C. —, 510 F.2d
1283, 1288, refers to a motion of stipula-
tion proposed to be filed by counsel for
appellant correcting, as erroncous, a por-
tion of the transeript of the trial relied
upon by the United States as constituting
a waiver of appellant’s elaim of right to n
separate jury. Our opinion states, “we
have received no stipulation or motion

. The fact is an order of the trial
4 judge correcling the record, bused on a
1 stipulution of counsel for the partics, was
; 1 filed prior Lo argument of this case, but it

d was not Lrought to the attention of the
court until subsequent to issuance of the
i court’s opinion April 7, 1975. The stipu-

R s e e A . . .
u.-n-...'...-.&.-.»....«-—..—,.—-..—.du’

1. ar

lation and order confirm the analysis of
the trunscript in all relevant respects as
made by the court in its opinion.

so misleading us to be quite unfair to the -
not (uestion, however, the right of the.

testimony the appropriateness of using

INC., and National Audubon
Soc!ety. Petitioners,

v. N
ENYVIRONMENTAL PROTECTION

AGENCY and Russcll E. Train,
Administrator, Respondent,

Shell Chemical Company and Earl L.
Butz, Secretary of Agriculture,
. Intervenor.

SHELL CHEMICAL COMPANY,
DIVISION OF SHELL OIL
COMPANY, Petitioner,

A\

ENVIRONMENTAL - PROTECTIO&
. AGENCY and Russell E. Train, Ad.

ministrator, Environmental Protection ’

Agency, Respondents.

FLORIDA CITRUS MUTUAL,
Petitioner, . :

V. .
ENVIRONMENTAL  PROTECTION
AGENCY and Russell E. Train, Ad-

" ministrator, Environmental Protection
Agency, Respondents.

Earl L. BUTZ, Sceretary of Agriculture
of the United States, Petitioner,

v.

Russell E. TRAIN, Administrator of the

Environmental Protection Agency,
Respondent.

Nop. 74-1924, 74-2113, 74-2114
and 75-1092.

United States Court of Appeals,
District of Columbia Circuit..

Argued Feb. 7, 1975.
Decided April 4, 1975.

On petitions for review of an order
of the Environmental Protection Agency
suspending the registration and prohibit-
ing the manufacture and sale of the pes-
ticides aldrin and dicldrin, the Court of
Appeals, Leventhal, Circuit Judge, held,
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inter ndia, that (1) the EPA's order was n
rutional exercse of diseretion and supe
ported by the reasoning of the Ageney
and substaotind evidence in the record,
and (2) the reear] failed Lo establish that
the suspenzion order was tainted by ex
parte communications from the Ageney's
enforcement sinff, who were at the time
involved in a continuing cancellation
hearing; ruther, there was no claim of
consultution  bLetween the prosecutorial
and adjudicative staff of the Agency ex-
cept on the issuir of whether o start o

- suspension proceciding,

arder affirmad, except
of exemplingg oxisting
pesticides  remianded for

Suspznnion
that the inue
stocks of the
further connideration,

1. Paisons v .2

Environmantal  Protection  Agency
order suspesdingg the regristrution and
arvhibiting: the manufacture and sale of
e pesticides ddein and dichdrin was a
rationale, excreic of diserction and sup-
ported by the reasoning of the Apgency
and substantial evidence in the record.
Federal Environmental Pesticide Control
Act of 1972, § 6ie), T US.C.A. § 13Gd(c).

2. Paisony =2

Enavironmental Protection Agency's
finding that xldrin/dicldrin presents “an
imminent hazanl during the time re-
quired for canecllation” had an adequate
evidentinry  Lacis,  including  seientific
duta thut the pesticides were enrcinogen-
ie in miee and rats, and- that a causal
connection exists between the implunta-
tion of the paesticides in the ground soil
at the base of plants and the ingestion
of pesticide pesirfues by humans.  Feder-
al Environmental Pesticide Control Act
of 1972, § (<), 7 U.S.C.A. § 13Gd(c).

3. Poisons <=2

Within provision of the Federal En-
vironmental Pusticide Control Act per-
milting the suspension of a registration
while a canccllution hearing is pending
when “the Administrator  determines
that action is necessury to prevent an
imminent hazuard during the time re-
quired for cancelation,” the term “immi-

" present an “imminent hazard’

nent huzard” is not limited o a concept
of crisis; it is ¢énough if there is a sub-
stantial likelihood thul scrious harm will
be expericnced during the year or two
required in uny realistic projection of the
administrative process, Federal Envi-
ronmental Pesticide Control Act of 1972,
§ 6(c), T U.S.C.A. § 136d(c).

See publication Words and Phrases
for other judicial constructions and
definitions.

4. Polsons ¢=2

Federal  Environmental Pesticide
Control Act does not require the Admin-
istrutor of the Environmental Protection
Agency to establish that a product is
unsafe, but places the burden of estab-
lishing safety on the applicant and regise
trant. Feodernl Environmental Pesticide
Control Act of 1972, § 6{c), 7 U. SCA. §
136d(c).

5. Polsons &=2

Conclusion of the Administrator of
the Epvironmental Protection Agency
that the pesticides aldrin and dieldrin
' to man
beeause the pesticides are carcinogenic in
mice and probably carcinogenic in rats as
well was a conclusion within the scientif-
ic expertise of the Agency and was not
infected by error of law; likewise, the
validity of extrapolation to humans from
duta derived from tests on animals was a
matter within the Agency's expertise.
Fuedernl Environméntal Pesticide Control
Act of 1972, § 6D, ¢), 7T US.CA. §
136d(b, c).

6. Puisuns =2

Alllmugh extrapolntion of cnncer
data from mice to man may be quantita-
tively imprecise, it is sufficient to estab-
lish a "substuntial likelihvod” that harm
will result from the use of pesticides
found to be carcinogenic in mice. Feder-
al Environmental Pesticide Control Act
of 1972, § &), 7 U.S.C.A. § 136d(c).

7. Administrative Law and Procedure
=502
An agency is not required to adhere
to a prior policy with iron rigidity; all
that the law requires is that it explain
the reasons for 8 modification.

-
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8. Poisons ¢=2 :

His previous refusals on o different
record, 0 suspend the registration of
aldrin and dickirin did not strip the Ad.
ministrator of Lhe Environmental Protee.
tion Agency of discretion to muke a polis
cy judgment that, hecause of new infor-
mation elicited, the unexpected lengrth «of
cancellation heuring, and a threat hy the
manufacturer Lo commence privduction of
the pesticides for the 1978 scason, the
risk posed bLy (he registration had in-
creased signifienntly and suspension hiud
become necessary. Federul Environmen-
tal Pesticide Control Act of 1972, § (b,
c), TUSCA. § 136d(b, ¢).

9. Poisons ©=-2

Record  supported Environmenial
Protection Ageney'’s Tinding, in suppors,
of the suspension of the registration of
aldrin and dicldrin, of a “substantial
likelihood” that serious harm to man
would result from the continued use of
the pesticides for the treatment of ccrn
80il inscets. Federal Environmental Pes.
ticlde Control Act of 1972, § 6(c), 7 U.S.
C.A. § 136d(c).

10. Poigons S
It is not necessary, to have evidence

" on a specific use or aren in order to b

able to conclude on the basis of substun-
tial evidence that the use of a pesticide
in general is hazardous and thut the rey:-
istration of it should therefore be sus-
pended.  Federal Environmental Pesti.
cide Contral Act of 1972, § 6c), 71 US.
C.A. § 136d(c). '

11. Poisong <=2

Manufacturer of the suspended pes-
ticides aldrin and dicldrin, which were
shown (o creatc a risk of cancer in hy-
mans, failed to estublish that the bene-
fits derived from the pesticides out-
weighed the harm done by them.

12. Poisons <=2 '
Responsibility to demonstrate that

the benefits outweigh the risk is upon

the proponents of continucd registration

. of a chemical poixon.

13. Poisons =2
Where the Environmental Protec-
tion Agencey declines to suspenid the reg-

510 FEDERAL REPORTER, 24 SERIES

istration of a chemical poison in the face
of cvidence of carcinogenieity, it bears
"the burden of justifying its lnck of ac-

tion; on the other hand, where the.

Agency decides to net, the burden is on
the registeant to establish that continucd
I kistration peses no safety threal, Fed-
eral Environmental Pesticide Control Act
of 1972, § &M, ¢), 7 US.CA. § 13Gd(b, o).

14. Poisong =2

Conclusion of the Administrator of -

ihe Environmental Protection Ageney, in
support of order suspemding the regristra-
tien of the pesticides aldrin and: dieldrin,
Lthat alternative methods were suf ficient.
Iy cfficucious in controlling corn pests
wiis supported by the evidence of record;
aml testimony Lhat carbamate and orga-
nophosphate alternatives do not pose the
same cancer risk as aldrin and dieldrin
supported the finding that available al-
ternalives  were cnvironmentally suit-
abie.  Federal Environmental Pesticide
Coantrol Act of 1972,'§ &b, ¢), 7 US.C.A.
& 136d(h, c).

15, Poisbns a2

When the subject is risk of eancer,
corvenienee may be relevant but jt doecs
nol weigh' heavily in determining wheth-
cr the registration of certain pesticides
sheuld be suspended. Federal Environ-
mreatal Pesticide Control Act of 1972, §
fi(¢), 7 US.C.A. § 13Gd( ).

16, Puisona @2 }

While a more careful exploration of
the availability of alternatives for minor
uses would be contemplated for the finnl
determination on  the cancellation vel
ma -of the registration of the pesticides
aldrin and dieldrin, na such extended dis-
cussion of the cvidence could be demand-
vl for every use of those pesticides at
the emergency, provisional stage involv.
ingg suspension of the registration.  Fed-
eral Environmental Pesticide Control Act
of 1972, § §(b, ¢), 7 U.S.C.A. § 1364(b, c).

17. Poisong <=2

Notwithstanding claim that findings
of the Administrator of the Environmen-
tal Protection Agency were o incom-
plete to be adequate for an onder sus-
pending the registration of aldrin amd
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dicldrin, it was sufficicnt, in view of the
statutory time construint under whirh
the Administrator acted, that there wins

substuntial evidence in the record nnd

that the reviewing court was able to (lis-

-cern the fair import of the Administri-

tor’s rewsoning.  Federal Environmental
Pesticide Control Act of 1972, § 6(c)(2), 7
U.S.C.A. § 13Gd(c)(2).

18. Adniinistrative Law and Procedure

=076

Whure the administrative record ix
complex and the time for explication
brief, judicinl review isx condueted on the
basis of the record us a whole, so that
rather conclusory findings ean be re-
deemed by resort o a detailed faetual
record,

'19. Polsonn <=2

Reeord failed to establish that Enyi-
ronmental Protection Agency omder sus-
pending the registration and prohibiting
the manufacture and sale of the pesti-
cides aldrin and dicldrin was tainted Ly
ex parte communications from the Agen-
cy's enforcement staff, who were at the
time involved in a continuing cuncella-
tion hearing; ruther, there was no claim
of consultation between the Agency’s
prosecutorial und adjudicative staff, ex-
cept on the issue of whether to start.a
suspension proceeding. Federnl Environ-
mental Pesticide Control Act of 1972, §
6(b, ¢), 7 U.S.C.A. § 136d(D, c).

20. Poisons o2

In respect o October, 1974 Environ-
mentul Proteetion Agency order suspendd-
ing the registration prohibiting the
manufacture and sale of the pesticides
aldrin and dicklein, that part of the or-
der exempting existing stocks of the pes-
ticides would be remanded for further
consideration, as  the Agency  was
presented in January of 1975 with csti-
mates that approximately five percent of
the total 1974 amount of uldrin granules
would be available for use in 1975. Fed-

* Sitting by designation pursuant to 28 USC. §

293(a)
Y. The suspension order covered all pesticide

. products containing aldrin or dieldrin f{or

which appeals had bren filed from EPA's
June 26, 1972, notice of cancelluation. Certain

cral tavironmental Pesticido Control Act
of 1972, § We), 7 US.CA. § 189Gi(c).

- -—

Petitions for review of an ordor of Lhe
Eaviroamental Protection Agency.

Willizam A. Butler, with whom Jacque-
line 3. Waurren, John P, Dicnelt, and
John T. Shinkle, Wnshington, D. C., were
on the hrief for petitioners in No. T4~
1924,

Dennis . Lyons, Waushington, D. C.,
with whenm David H. Llovd, Andrew S.
Krulwick, and Linda F. Blumen(cld,
Washin;ton, D. C., were on the brief, for
petitioner in No. 74-2113 also argued for
petitioncr in No. 74-2114.

Raymond W. Fullerton, Atty., Dept. of

Agriculture, with whom Julin A. Knebel,
Gen. Coun:el, Jumes Michacl Kelly, Asst
Gen. Counsel, and Richard 8. Wasser-
strom, Atly, Depl of Agriculture, were
on the brief for petitivner in No. 75—
1092,

Churles W. Lane, 111, New Orleans,
La., was on the brief for petitioner in
No. 74 2114, '

Micha] H. Stein, Atty., Dept. of Jus-

tice, with whom Carla A. Hills, Asst

‘Atty. Gen, Stephen F. Eilperin, Atty,, .

Dept. of Justice, und William- E. Reu-
kauf, Atty., Environmental Protection
Agency, were on the Lrdef for respon-
dents. .

" Before WRIGHT and LIEVENTHAL,
Circuit .Tudges, and DAVIS,* Judge,
United States Court of Cluims,

 Opinion for the Court. filed by Cirenit
Judpe LISVENTHAL.

LEVENTHAL, Circuit Judge:

This cuse involves the validity of an
order issucid by the Administrator of the
Environmental Protection Ageney (EPA)
on Octolwr 1, 1974, suspending the regis-
tration und prohibiting the manufacture
und sale' of the pesticides aldrin and

minor us¢s—the dipping of roots or tops of

non-food plants, subsurface ground insertions
for termite cuntrol, and mothproofing by

those manufacturing processes that utilize the .

pesticide in a closed system—were exempted
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; dieldrin 2 EPA permitted (e sale and  suance of its opinjon, While the court
use -of existing stocks m:mufacturc(l.pri- has sct forth its reusong jg has nat pro- .
or Lo Auiust 2, 19%, the date of (he vided a fyj} cluborntion, The court has .
'3' issuance of the Notice of Intention to considered, though it has net spelled oyt _ :
z Suspend. in detail, all the contentions of (he vari- f
i The validity of (he suspension of regis.  9Us petitioners, I rejects thage conten. {
. i{f tation i attacked by Spoy Chemica)  tions Ieept that, in the ense of (he point »
B Company, the sule United States mapy.  raised by EDF, (he court remands the ;
: facturer of the pesticides, which raises  record for fupilyer consndcra‘lion. ' . j , '
generyl ‘lvestionyg ag (g the bagiy of the ']
order aml Stresses  the imporlamce of - L THE ORDER "f
these pesticides for the 175 corn erup, On December 3, 1970, EDp first poti. ‘{
Ui alse Wacked by Flopig Citrus My,. tioned EPA o the immindiyge suspen. !
tual (1°CM), un ABSOviitlion  of cilruy

.00 sion of aldrin/dicldrin and tha initiation

Krowers, At by ”’l'l! Seerctary of Agri- of cancelltioy Proceedings: fop g exist

culture; ¥ wldition 14 adopting  he ing registrutions. Q) Murch g, 1971,
Keneral atiel magg by, Shell, the Secrc- the Administragor issucd notices of in-
tury stresses the need for the vontinued tent o cancol, under § ¢ of the Feder.
registration of aldrin/dicldrin ror certain Inseeticide, Fungicide; and Rodcnti- '
minor ., insluding (he Iwolection of cide Act (FIFRA), for all products con. o
citrus (ruity, oninng, strawherrics, pine- laining the pesticides, on the busis of - his

apples, sugey, cane, bananag, uritnberrics,

finding that “u substanyia question as o i
and nueser: Stock, and use a5 4 seed:  (po sufety” of (he chemicals exisioq ¢ .
treatment, - Scetion 4 permits the suspension of pe . :
The E'“""‘O'""_C"lﬂl Defense Pypg gistration while 5 cancellation hearing iy !
. (EDF) ang the National Audubon Socie- pending when “the Administrntnr .. ;
, Ly attack (h., kPAg decision to permit  finds that action js necessary to prevent ;
“continued e and use of existing stocks, an imminent hazarq lo the public,” py¢
’; " The court. has Giken into account the the Administrator deelined (o take this
. ¥ need for ar expeditious de_tvrmination, _further step.’ Registrants objected ¢ £
: and hus, 1o 3, uxtent permitted by jie the notices of intent to cancel, and re- ’
: other preasing. ohligations, oxpedited the quested the appointment of g scientific 3
: ; appeal and ey argwment, wnd the iy advisory commitice and (he commence. -
!X s . : .- :
; by the Cancellation aryee and were pey SUsS-. 4, The relevant section iy now § 6(b) of FIFRA, = .
i % pended. 7 USC § 136d(b) (Supp. 11, 1972), ' .
: .chj.s(ran.ls had ].-rr-\'i?usly ieed o delete oL FIFR'\ requires the Secretary to b
- , label directi.,, cneerning aeria) “Mulications Insue eancettation notices ang thereby initiage )
! y and use for. untea) gof ﬁro. ANLs, and to wigh. the administratiye 'focess whenever there |s '
. ' draw dust foruevat:on Fegistrations, . 2 substantial question about the safety of o . ‘ 4
: 2. Aldrin and dientrin ArT the commnn napjes [oRistered pesticige, Environmental Defense
of twa chemicyj compnunds of the chlorinaed Fund, Ine, «, Ruckclshaus. 142 US.App.D.cC.
' . ’ hydrocarhoy fanuly, Aldrin is ygpy in mucn 74. 84, 439 F.2d 584, 594 asmn,). : .
i greater quamiifips, In 1972, almn'st'twelve . e T
i ‘1 million pourds af aldrin were usad) while 3 Essenllally the same sundnrdzanwlncorpo. J
; only about 200.Con 1ounds of dieldrin were rated in § 6(c) of FIFRA, se.e 7 Us.c. s 136d(c) .
used. Joint Appendix in Nos. 742113 74. (Supp. 1, 1972). The Administrator found thyt
2114 75,1092 () o 13p) In the sol,  “the substantial Netlion of the safety of these
. aldrin Quickly breaks down into dicldrin; The feBistrations L‘ .prlmanly faised by theoreticat
: PriMary use of apjin and dieldrin today is i dam: While réview of (he cvidence from tpe . j&
i - the controj of corn pests specifically, the ambient environment indicates that such po-
! wireworm ang ne black cu'uworm The pri. tential hazards are no imminent in lighy of the
! t is Ia . Present registrations EPA, “Reasons Under-
‘; :t;:tz“cnm pest. the footworm, s fargely re lying the Registration Decisiong Concemlng
: ) Products Containing DDT, 2, 4, 5-T and Aldriq
! 3. TT:e.Secmary of Agriculture is represented and Dieldrin > March |8, 1971, J.A. 23,
: by his own counsed, since the .

[ Partmeny of . : CL A
' Justice 'is fepresenting EPA, .

/
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ment of a publie hearing® When EDF
sought review in this court of the refusal
Lo suspend, we remanded for further con-
siderution in light of the Report of the
Advisory Committee, which was issucd on
Murch 28, 1972, Environmental Defense
Fund, Inc. v. Environmental Protection
Agency, 150 U.S.App.D.C. 348, 465 F.24
828 (1972). After considering the Report
and further public ‘comments, the EPA
issued un order on Deeember 7, 1972,
" which affirmed ity previous decisions to
issue a notice of intent to cuncel, without
interim suspension.

Cancellation - hearings  began  Lefore
Chicf Administrative Law Judge (ALL)
Perlman on August 7, 1973, Twelve
months into the hearings, on Auguat 2,
1974, the Administrator issued a notice
of intent W suspend on the ground that
evidence develuped sinee December 1972
indicaled that the continued use of ulde
=n/dicldrin presented an “imminent haz-

" 1o the public.  Shell and USDA re-

_wsted a public hearing on the: suspen-
sion question. The hearing began before
ALJ Perlman on August 14, 1974, and
was concluded on Septembir 12, 1974.

ALJ Perlinan recommended suspension, -

and, on Qctober 1, 1974, the Administra-
tor suspended the repistrations.

" We will first develop the general pur-
pose and validity -of the order, with a
broad overview of it reasoning and the
supporting evidence,  Then we shall turn
Lo certain particular ohjections prescented
by the parties,

II. GENERAL VALIDITY

{11 Turning first to the broad ques.
tion of validity raised by ecases like this,
the court concludes: The EPA's order is
‘a rational excrcise of discretion, rather
than urbitrary agency action. It is sup-

€. Under the terms of the Act applicable at the
time, the report of the Advisory Committee
was to issuc before the commencement of the
ninistrutive hearings. § 4(c), 78 Stat. 190

G4). Tt provision was amended in 1972

- provide that the heianng examiner could, ot

his own option ar at the request of any party,
refer releviat questions of scicntific fact to a

810 F.20—02

ported Ly lhe rea-oning of the ieney,
and by substantial cvidencs: in  the

‘record.

A. The Scope of Judicial Review

2] The primary challenge raiscd hy
Shell, FCM, and the USDA goues Lo the
adequacy of the evilentinry basis of the
EPA’s  finding  that aldrin/diclirin
presents “un imminent hazard [to man|

during the time required for cancella-

tion."”

[3,4] We have cautioned that the
term “imminent hasaed” i not limite 1o
& concept of crisis: 1L is cnough if there
is  substantial  lihehtod  that ferious
harm will be expevienced during  the
year or Lwo requied inoany peslistie
projection of the administeative procesa,”
Eavironmental  Defence Fund, Ine, v.
EPA, supra, 150 USRS App).C. at 360, 465
F.2d ut 540 (emphasis addded). "FIFRA
confers hrond diserotion” an the Admin-

.strator Lo find Facts wnd “Lo sel policy

in the public infereet”  Wellford v,
Ruckelshaus, 142 (.S .App.D.C. R4, 91,
439 F.2d 598, 601 (1971). Sce also Foavi-
ronmental Defense Fund, Ine v. EPA,
supra, 150 U.S.App.D.C. at 354, 465 .24
at 534 (1972). It does not require the
Administrator Lo establish that the prod-
uct is unsufc, but places “{Llhe burden of
establishing the sufcty of a product reg-
uvisite for compliance with the Labeling
requirementy at Wl times on
the applicant and registrant.”  Environe
mentnl Defense Fund, Ine v, EPA, sn.

pra, 150 U.S.App.1).CC aL 352, 465 1°.9d at

532.

Section 16(L) of FIFRA defines the
scope of judicial review of EPA orders
made after public hearing:? '

The court shall cbnsidcr all evidence of
record. The order of the Administra-
tor shall be sustained if it is supported

Commiittee of the Natinnal Academy of Sci-
ences. § G(d), 7 U.S.C. § 13f(d) (Supp. 11,
1972).

7. Il no request for a hearing is made, the
suspension order takes effcet and is not re.
viewable by n count, § 6(e)2), 7 USC. §
138d(c)(2) (Supp. I, 1972).

——— - ——ao - o

e i —- ——
——y

.

e = P 5P+ s+ ®

S m ettt s e e . .

LRTPIN

Ty

H ] T
g
g f
i
[ b
e, ¢
l_:
! H
1 -
1 B
i
i+
"l
il |
1
I 1)

A chin 1A s ba t e 2




L S
04 v s o terle

e

v ek,
[ 304

76

1298 510 FEDERAL REPORTER, 24 SERIES -

by substantinl evidence when  con-
sidered on the record a3 a whole !

The standnnl of “substantial evidenee”
moans '

somothing lcss thap the weight of the
evidence « [TIhe possibilit y of
drawing twe inconsiatent “conclusions
from the cvidence docs not prevent an
administrative agency’s finding from
being 8upporled by substantial evi.
dence.!
In applying this principle to review of
8 suspension decision, this court has agid,
“the function of the suspension dcecision
is to make a preliminary assessment of
evidence, and probabilities, not an ulti-
mate resolition of difficult iSsues, We
cannot accept the ‘proposition
that the Administrator's findings
[are] insufficient because controverted
by respectable scientific authority. It
(is) cnough at thig stage that the admin.
istrative record containfs] respcetable
scientific authority supporting the Ad-
Ministrator.” Environmentai Defcnse.

Fund, Inc. v. EPA, supra, 150 U.S.App.
'D.C. at 357, 465 F.2d at 537. .

B Carcinqg'cnicity of Aldrin/Dicldrin

Although the cancellation hearing en-
compasses a broad range of issues con-
cerning the effect of aldrin/dicldrin on
the environment. as well as on human
beings,”® the supension hearing was con-
fincd to whether the pesticides present a
cancer hazard to man! fThe Adniinis-

8. For § 16(b), see 7 US.C. § 136n(h) (Supp.
I, 1872). In Consalidated Edison Co, v,
NLRB, 305 u.s. 197, 229, 39 s.Cu. 2006, 217,
83 LEd. )26 (1938). Chier Justice Hughes
described “substantial evidence” as “more
than a mere scintilla. It means such relevant
evidence as a reasonable mind might accept
a8 adequate to Support a conclusion.”

9. Consolo v, FMC, 383 u.s. 607, 620, 88 S.Ct
1018, 1026, 16 L.Ed 24 131 (1966). See arsc
Environmental Defense Fund, inec. v. EPA
160 U.S.App.D.C. 123, 127, 489 F.2d 1247
1251 (1973). “{A] coun may [not] displacc
the {agency's] choice between (wo fairly con.
flicting views, even though the court woulc
Justifiably have made a different choice hac

Lrator concluded that aldrin/dicMrin
presented an “iinminent huzami™ to man
on the basis of «duta indieating that i is
carcinogenic in five strains ol mice and,
as corroboration, indications that “tlere
is & strong probability that Aldrin-Diel.
drin is a carcinogen in rats us well as
mice."” 12

1. Mice Data

Shell attacks the Administrator's rp.
liance on mice duta on the ground tiag

the inadcquacy of present krowledige re- -

garding cancer and the difficulty of ex-
trapolating from mice to men render kis
decision speculatjve.

[5] The Administrator's fajlure 10 Ge-
termine a threshalg level of exposuré
aldrin/dieldrin docs nol render his deter-

mination improper, for he has concluded

that the concept of o threshold exposyre

. level has no practical significance whers

carcinogens are concerned.  This is due
in part to the irrcversibility and long
Intency period of carcinogens. “[ W here
the ‘matter involved s As sensitive and
fright-laden as cancer,” B and the stat.
ute places the burden on the registrars
to estahlish the safety of his praduct. we
shall not, ass'ming a substantial show-
ing of danger, require the Administrator
to make impossibie proofs. In reviewing:
administrative actions, courts “cannot
fairly demand the perfect at the expense
of the achicvable.™ 1 The Administra-
tor’s conclusion js within the scieatifie

10. Testimony on the non-human health clfects
of aldrin/dieldrin on marine and (reshwsier
aquatic organisms, birds, land mammals, gnd
s0il invertebrates was presented at the carcel-
lation procecding, Administrator’s Opinion
(A.QO) at 7 a. 1,

1. AO. 7.

122 A0 23

13, Environmental Dcfense Fund, Ing, v, EPA,
supra, 150 US.App.D.C. at 358, 463 F.2d at
338. :

4. Public Service Commission v, FPC (Texas
Gulf Coast Area Rate Cases), 330 U.S.App.
0.C. 172, 19, 487 F.24 1043, 17 (1973)
(Leventha), ., dissenting), Vacated and ge.
manded. 417 y.s, 964, 4 s.CL 3167, 41

- L.Ed.2d 1138 (1974), ’
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expertise of the agency, and is not in-

fected by ervor of law. Compare Envi-
ronmentad Defense Fund, Ine, v. Ruckaol-
shaus, supra, 142 US.App.L.C. atL 86, 429
F.20 at 596. :

6] The validity of extrupolation to
humans (rom data derived from tests on
unimals is also a matter within the agen-
ey's expertise.  There wns Lestimony he-
fore the Administrutor to support such
extrapolation,’® and this court has nc-
knowledped the significance of test nni-
mal duata when cancer is involved.  Use
of wnimal data is particularly appropri-
nte where, as here, accurate epidomioloy-
ical studics cannot be conducted because
the virtually ‘universal contamination of
humans by residues of aldrin/dieldrin V7

" make it impossible to establish an uneon-.

taminated human contrul group.  The
long luteney period of enrcinogens fur-

-ther chindery  epidemiological research,

d the cihical problems of conduecting

-neer experiments on human beings are

too obvious lo require discussion.  Al-
though cxtrapolation of data from mice
Lo men may he quantitatively imprecise,
it is sufficicat Lo cstablish a “sulmtantin
likelihood” that harm will result. Cr
Society of Plastics [ndustry, Inc. v.
OSHA, 509 .24 1301, at 130x (2d Cir,,
Jan. 31, 1975).

Shell clivima that tests hased on mouse
data are not substantial cevidence, he-
cuuse mouse livers are unusunlly suscep-
tible to cuncer.  Still, Shell's datn—of
statistically siggnificant incidence of ma-
lignunt liver tumors—were in strains of
mice thut were, s wans noted by the
Administrator, unusuully resistant
such tumors." In any cvent, Shell’s ob-
jections are outweighed by the substan-
tinl evidence supporting EPA's determi-

15. E g. J.A. 1997 98 (testimony of Dr. Up-

ton). J.A. 8168 (testimony of Dr. Heston), J.A. .

903 (testimuny of Dr. Farber).

16. Environniental Defense Fund, Ine. v, Ruck-
elshaus, supra, 142 U.S.App.D.C. at 86 n. 41,
10 F2d at 59¢ n. 41. '

See note 10 infra and accumpanying text.

18. A0 21,
19. A0 17,

nation that mice are not uniquely sus-

ceptible 10 carcinogéns, but are, in fact,
good predictors of carcinogenic hazard to
man. The Administrator Tound that ro-

- dents are particularly uscful experimen-

tal animals, in part beciuse of the simi.
lurity of their response to carcinogens to
the responze of inan, their short lifespan,
and our relatively well<developed under-
standing of the puthological ilevelopment
of tumors ir mice and rats.
research in fitutions such us the National
Cancer [nititute have used mice exten-
sively ™ heeausa Lhey have founid mice to
be an ucenrnte predictor of cancer in
other spocies.

2. Conforirunce with Prior Agency Ore
ders '

(7] Shell stresses EPA’s wwo earlier
refusals (o suspend the repistration of
aldrin/dicldrin - despite evidence of its
ciarcinogenicity in mice, and attacks the
order wder review as an unexplained
departure fron prior agency poliey. To

“hegin, an ageney is not reyuired to ad-

here Lo a prier policy with iron rigidity;
all that the law requires is that it ex-
pluin the cvasons for jits mudification.?®
The doctrine permitling reconsideration
has full vitality as o suspension deej-
sions, for here “the administrative proc-
esy s A continning one ., (that)
ealls for contiruing reexnminution at sig-
nificunt junctures.” Eavironnental De-
fense Fuad, Ine. v, EPA, supra, 150 U.S.
App.D.C. at 261, 465 F.20 at 541. The

ageney’s previous determinations are not .
fixed or permanent poliey decisions, but

mercely earlier stiges in an ongoing re-
view and re-cvaluntion of the evidence.

{8] The I2PPA’s decision makes it clear
that what changed here was not EPA's

20. City of Chicago v. FPC, 128 U.S.App.D.C.
107, 115, 385 F2d 629, 637 (1967), cert. de-
nicd, 390 U8 915, 84 5.Ct. 1028, 19 L.Ed.2d

1133 (196R), New Castle County Airport

Commn. v. CAD. 125 U.S.App.D.C. 268, 270,
371 F.2d 733, 715 (1966). cent. dcnied, sub
nom. Hoard of “Trunsportation v. CAB, 387
U.S. 83u, #7 S.Ct. 2052, IR L.Ed.2d 991
(1967), Pinclins Broadcasting Co. v. FCC, 97
US.App.L.C. 236, 238, 230 F.2d 204, 208,
cert. denicd, 330 U.S. 1007, 76 S.CL. 630, 100
L.Ed. 8G9 (1956). ’ *
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policy Lut the nature of the evidenco,
The EPA decision was supported in part
by a re-analysis, by severn] huthologists,
of slides prepared in the course of thruee
studies conducted by the Food and. Druge

Administration (FDA) in the early

1960’3 Rogvaluation of cxisting duty
would be adequate in itself o support
the madification of o prior decision,® 1,
EPA's decision was also based on dag,
that had only recently come to the agen-
¢y's attention. For instunce, improved
analytic techniques revealed higher con-
tamination of major foud calegorics by
dicldrin than had breviously been con.
empluted.®  Cuepent results fron ongo-
ing projects concerning air sampling and
human tissua data were alsg available,
His previous refusals tn suspend, on a
different record, did nat strip the Ad-
ministrator of (he discretion 0 make o
policy judgment that, becuuse of. this
new informal.ion. the unexpeeted lengrth
of the cancellution hearing, and a threat
by Shell 1o commence production of ulij-
rin/dicldrin for the 1975 seuson, the risk
posed by the registration of the pesti-
cidcs had inercased significantly and sug.
Pension had Lecome necessary.
3. Rat Dag

The Administrator cited data that he
interpreted as indicating a “strong prob-
ability” that aldrin/dicldrin is a carcino-
gen in rats. The rat data was derjvedd
from threc tests, two hy the FDA and
one confirmatory test from Shell’s Tun.
stall laboratories, At least six witnesses
reviewing these studies found a careino-

genic efféct or g strony probability of
one. ¥ .

Shell churnetcrizes the Administrator's
conclusion as‘a departure from (he ALlJ
that is insuff icicntly explained. The dif-

- 2L JA. 675-78. The EPA also poifs out that

the original pathology had reported the ap-
pearance of "morphologlcdly benign™ tumors,
a finding that would be considered more
Meaningful today, for the once significant dis.
tinction between benign and malignant tu.
mors has lost much of its validity, EPA Br.
at 75 n.89. :

22. Bellv. Goddard, 366 F.24 177, 181 (nh Cir.
1968).

510 FEDERAL REPORTER, 24 SERIES

ference between the AlJ and the Ad.
ministrator docs not concern evidentiary
facts, but is rather a differonce in policy
concerning the Program which the facts
warrant—peculiarly a matter for the
Administrator to determine. The ALJ
was "hcsit:mlly unwilling at this time to
find that dicldrin is cunclusively a earci.
nogen in the rat although there are indi-
cations that this is so.” The Adminis.
trator thought this cnution warrantod,
but, after “an intensive re-cxamination
of the statisties and Lestimany," coneludl.
ed “that there iy g strong probabily
that Aldrin- icldrin is & carcinngen in
rats.” % Thus both decision-makers ap-
peared W find substantial, if not ennclu-
sive, evidence that aldrin/dicldrin is ear.
cinogenic in the rag The Adniinistrator
did not say (hat the rat duig alone re-
sulted in his suspension orduf, e relied
on the rat data a3 *cormbarating the
finding of substantial likelihood of seri.
ous harm bLased on the various mice ex.
beriments.  The Administrator o

sidered what the ALJ had said about -

rats, and his decision to ke the rat
data into account, as corroborative of the
need for the opder recommended by the
ALJ, was well within his authority.

C. Causal Conncection To Contamination
of Man

Shell further: challenges the Adminis-
trator's finding that an “imminent haz.
ard” exists on the ground that the Ade.
ministrator failed (o estublish a caysal
conneetion between the yses of aldrin/di.
cldrin thut Shell defends (primarily im.
plantation in the ground seil at the hase
of plants) and the ingestion of pesticide
residues by huinans, Shell elaims that
human exposure has resuited primarily

23. EPA Ex 38C, p. 3, cited in Shell R. B, 3¢ -

9 n.j2.

24. EPA Ex. 40. JA. 448 45 (Or. Saffiow);
EPA Ex. 42, 1A, 714-21 (Dr. Reuber), EPA
Ex. 48, at 3, J A 939 (Dr. Firminger); EpPA
Ex. 52, J.A. 1023 (Dr. Fears), EDK Ex. 13,

* J.A. 340-4) (Dr. Epstein); J.A. 1991 ¢testime-
ny of Or. Farber),

23. AL} Recommended .Dedslon. at 56 87,

26 A0 23.
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from spraying, a use that has leen (s
continued, and points to the luck of alg.
rin/dieldrin residucs in corn grown on

-trented 30il,

9] The record Supports the EPA‘y
finding of “substantinl likelihood” that
serious harm will result from the uses
defcnded by Shell,

Treatment of corn soil inseets hug con-

sistently heen the most prominent uge of
the pesticides sinee 195527 Corn suil us.
age accounted for as much yy 80 percent
of aldrin usage in 19718 Other sus-
pended uses may have accounted for us
much as 6 percent of aldrin sales gy
approximately hulf of the dicldrin sales 2
Morcover, the FDA Market Basket Sur-
vey has revealed a consistently high, und
increasing, incidence of dicldrin residuces
in meat, fish, poultry, and dairy prod-
uets.¥ The EPA Natinnal Humun Monj-
toring Survey shows dickirin residucs in
6.5 percent, 99.5 pereent, and 98.2 pr-

t of the human fat samples (ested

ing the years 1970-19723 .

EPA’s conclusion that the prohibition
of the predominant use would reduce the
likelihood of increased exposure i3 not
unreasonable, It iy supported by the ev-
idenee of record as follows: Aldrin/dicl-
drin are highly mobile and persistent
chemicals that arc not lost by dilution in

the inorganie companents of the environ.
.ment. The pesticides pursist in the sojl

for severyl years, wlere they are abe
sorbetl by the roots and transported (o
the acrial parts of crops, such .as soy-
beans, which are rotuted with corn.
Muany of these products are important
feed components for animanls. The pes-
ticide residues are thus incorporuted, di-
rectly and indirectly, inta the milk, meat,
poultry, and soy products consumed hy
humans, :

Shell sees inconsistency in EPA’s cx-
emplion from suspension of the use of
soil-implanted aldrin/dicldein us a termi-

27. Shell Br. at 8 Sec also Shell Ex, 14, JA.
'?10.

~0. 3 Shell Ex. 111, J.A. 1310.
,AO. 3, _
EPA Ex. S 7. J.A. 1138 64,

tieide.  EPA explains that, when used

for ‘this burpuge, the pesticide is buried
deep beneath the surfuce of the lund,
where it remains undisturbed for ycara,
When used for crop protection, however,
aldrin/dicldrin is applied to the p few
inches of the soil, in landy typically sul..
jeet to frequent disturbance through
plowing and disking, _

There is substantiul evidence, plainly
suflicicnt to support the suspension or.
der, at least where, as here, the regis-

- trant has failed o come forward with

proof shuwing that no causal connection
exists.  Shell did not even prutest the
evidence on eausal conncction in its ap.
gument to the ALJ. Nor did it contest
the ALJ's finding of o causal relation.
ship in its objections filed with the Ad-
ministator. The ALJ’s causation fin-
ings arce the implied assumption of (he
Administrator's order, His failure to Lo
explicit on the point yiclds no basis for
legul atwek, cspecinlly in view of the
lack of objcction on this ground.

D. Minor Uses _
[10]) Shell, FCM, and USDA claim

.that the Administrator hgs failed o

show evidence of the cxistence of an
“imminent hazurd” and A causal connce-
tion for euch suspended use of aldrin/di-
cldrin. They would pPlace the burden on
the agency (o bring forth material on
each erop and cach Kgueographical aren

‘touched by (he suspension order, Byt

“it i3 not necessury Lo huve cvidenee on
<+ . 8 specific use or girey in order
to be able w conclude on the baajy of
substantial cvidencg that the use of [a
pesticide] in genera) s hazardous.” Ep.
vironmental Defense Fund, Ine, v. EPA,
supra, 160 U.S.App.D.C. at 130, 489 F.24
nt 1254. *Reliunce on general data, eon-
sideration of laboratory experiments on
animals, ete.,” has been found Lo provide
a sulficient basis for an order cancelling
the registration of a pesticide.  Id. The

J1I. The data show dieldrin residues during
these yeors averuping 0.27 ppm, 0.29 ppm.
and 0.24 ppin.  EPA Ex 47 (Dr. Kutz), Tables
1 and 2, JA. 925 26, EPA Ex. §-15, 1A,
1261, : :
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sume rinciple applies o o suspension
proceuding, where  the agency  makes
only a "|nrclimim|ry asessment of
probabilities,” !
Most' of the minor uses” cither share
the criticnl factor of implantation in (he
20il close o the pround surfice,® which
identifies cnusal conncction with humun
ingustion, or take the form of bn:ml_ and
foliar 8prays, which may present an even
greater risk to man®

E. Risk-Uenefit Analysis

111]  Shell, ¥CM und the USDA fur-
ther challenge the Administrator's find-
ing that the benefits derived from the
suspended uses of aldrin/dickirin do not
outwaigh the hurms done,

12} The responsibility Lo domon-
strate that the benefits outweigh the
risks is upon the proponents of continued
registration® The statute places

a heavy burden on any administrative
officer to explaine the busis for his de-
cision o permit the continucd use of a
chemical known Lo produce cancer in
experimental animals 3

[13] In our 1972 opinion, Environ.
mental Defensc Fund, Inc. v. EPA, supra,
we said that “n mere recitation of g
pesticide’s uses docs not suffice as an
analysis of benefits” whero the EPA has
refused o initiate suspension  procecd-
ingw dlespite evidence of cnrcinogcnicily
and a submission that alternative pest
control mechunisms exist.  We sought 3
further “elucidation of basis” from te

JAgency to ensure that the cvidence of

harm was indeed outweighed by benefits
flowing from the continued use of the
Pesticide.  Where, as jn that case, the
agency declines to aet in the facc_ of
cvidence of carcinogenicity it bears the
burden of Jjustifying its lack of action:

32. Eg, USDA Ex. 33, at 12 (use of basal
sprays on bananns), USDA Ex. 11, at 2 (use
of foliar sprays on cranberries), cited in EPA
Br. at 88 n. 98,

33. Compare Sheil Br, at 44.4s.

-34. Ep., Environmental Defense Fund, Ine, v,

EPA, supra, 150 US.App.D.C. at 352, 465
F2d at 532; Environmenta) -Defense Fund,

a0 FEDERATL, REPORTER, 24 SERIES

By definition, a substantial question of
safely exists when notices of cancelln-
If there is no offselting
claim of any benefit (g the public,
then the EPA has the bunden of show-
ing that the substaniinl safely ques.
tion docs not pose an “imminent hag.

tion . ixsuc.

ard” to the publie.
130 U.S.App.L.CC. at 3389, 465 1" . 6y,
In the present ense, i contrixt, the
agrency has decided (o net, wnd the by
den is on the registrant {o estahlish that

continued  pegisteution Postx no sufety
threat,

L. Use on Corn

" {14]) The Adininistrator's conclusion

. that alternative meqhods are sufficiently -

cfficncious- in controlling corn posts ju
Supported by dats; from studics coinpar-
ing aldrin/dicldrin treatment of -black
cutworms an wireworms with other
techniques, 44 well as by the registea.
tion of alternatives for these purposes,

[15) The finding that adequate alter-
natives will Iy availabie for (he 1975
planting senson is Supported by evidenee
that other chemical pesticides e heing
produced and nonchemical techniques ape
available, Alternatives are not available
in cqual volunie, say petitioners,  How.
ever, the Adniinistrator ll:ls'd(-h.-rmim.-d
that no Bound-for-pound substitution jy
nNeeessary  because uldein/dicldrvin  has
heen overused in the past ay o Prephiyiae.
Lic mensure and because (he threat of
corn soil inscets g greatly reduced

this time—a conclision supportud by the -
evidence and one that will not he js. |

turbed by this cour, Shell protests that
the  certain Post-emergent treatments
impose a much Krealer work burden on
the farmer. When the subjeet is risk of
cancer, convenicnce may be relevant but
it does not weigh heavy in the scules,

" nc. v, Ruckelshays, s«;prn. 142 U.s.App.D.C.
at 82 n. 22, 430 pyg al 572 n. 22,
35, Environmental Defense Fund, Inc. v, Ruek.

clshaus, Supra, 142 U.s.App.D.C. at BG n, 4,
439 F.2d at s06 n, 4,

36. E g, EPA Ex, 71, LA, 112} 25, EPA Fx.
Gl, J.A. 1092.93; LPA Ex. 61, J.A. 1097 YR,
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We can hardly overturn the Administri-
tor's  conclusion that the alternntives
were wdequate on the grround that he did
nol pive competling weight Lo conve-
nience.

Testimony  that carbuinate and orga.
nophospate alternatives do not share the
persistence, lipidsolubility, and biocon-
centration in animal or human tissucs
characteristic  of aldrin/dicldrin- - el
thus du not pose the sime cancer riik—-
supports the finding that the alterna.
tives are environmentally suitable.

2 Minor Usey

(16] USDA and FCM challenge the
Administrator’s failure to provide cxten-
sive risk-benefit analysis for ench crop
and cnch geographical drea for which
hus  bueen  suspended.
They fault the order on the grounds that
it mukes' conclusory findings for minor
uses without discussing the contrary cvi-
‘ence and that it lacky sulwtanting recoml
:videnee o support its rationale.  [fows
ever, the expedited nature of the suspen-
sion procceding imposes limitations on
the degree of detail that can be expeetcd
from the Administrator's findings at this
stage of the administrative process. A
more careful exploration of the availubil-

* ity of alternatives for minor uses woull

be contemplated for the final determing-
tion on cancullation vef rion, but we can-
nol demand an extended discussion of
the evidence for cvery use at this emer-
gency, provisional .stage.

The rucord evidence as to the relative
risks and benefits of each use s a mixed
bag, but it provides substintial support
for the Administrator's conclusion. The
order cites California experience -with ul-
ternative pesticides that have proved of-

fective against Puller's Rose Bectle, the

Florida citrus pest controlled by all-
rin/dieldrin, and there is also evidenee
that effective foliur sprays will he avail.
able for usc should an emergeney arise
during the suspension perind.  Morcover,
aldrin/dicldrin is used on less than 5 per-

« Appruximately 1.5 nillion additional
pounds of heptachlorschlordane will be avail.
able for curn use in 1975, iy compared to 7.6

cent of the total citius acreagge, and the

Ald noted that mueh of that use was o
kind ef “just in 0™ insuranee, applicd
even in the absence of knowledge that
the pest exists in the pertinent grove,
As w other crops, Lhe record indicates,
for exaumple:, that offociive registered al-
ternatives are availuble: that, in the
case of pincapplea wnd cronberries, ald-
rin/dichtrin offer tulti-year protection,
80 the henefits of pust applications will
conlinue; and that the present oversup.
Ply in the cranberey naket diminishes
the prospect of harbship from the sus-
pensior it regard to tha, erop,

3. ll:.-,ul.'u'hlgr as in Allernative

Shell protosts that heptachlor/chior-
dane, pesticides that demonstrate caret-
nogenicity in mice and are stored in hu-
man Lissec in the same levels as ald-
rin/dichirin, will, in ractice, be used in
place of the suspended pesticides.  Be-
causc botiwhlor presents an jdentieal
cancer rish, Shell argues, the Adminis-
trater's  suspension  of aldrin/dickirin
does not “peevent” an imminent hazard
83 requirnd by the statute, Heptuchlor
i9 ulso the subject of canccllation pro-
ceedings. There is no Jaw that says that
all evils must be attaehod at the same
time and 2t the suwme rate. So fur asg
the public interest s concerned, it suffic-
ed to nete Lhat there is evidenee that
heptachior i3 not  uvailuble jn large
amounts comparable: o aldrin/diceldrin
slocks of pust years, o that, in any
evenl, the LA suspension will achieve o
total reduction in the use of harmful
pesticides,

. OTHER CHAI.I.ENGF‘S

A, Challenge to Findings us Incompiete

Shell sind the other petitioners contend
that the: Administrator's findings are (0o
incomplete o be adequate for a suspen-
sion orrder. This is not u substantial cvi-
dence case, they put it, so much as a.
challenge to the insufficiency of the

million pounds of aldrin (nssuming 1975 ald.
rinzdwldrin: corn use would be the same as
the 1974 use). EPA He. 103, .

.
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5‘3{;’ findings. Time und again petitionery pro- ey-"'  What impresses s about the sus o
R ) vert to the Administrator's failure 0 pension order umler reviow is the Ad- ot
E, identify explicitly errtain contentions, . ministrator's scnsible cffort to write an L
T and his disposition thereo!, or to his fail-  opinion Lhat emphisized  his ennsidery. .
h ure to discuss potitioners’ evidence. tivn of the issue that mast conerrned the . ' ‘
) Under § 6(cX2) of FIFRA, the Admin. pnrtiua-cnrcinnu'nicity. And his discus. -
z istrator has 4 maximum of seven days 3  sion and findings on the other contestod ’
" , After the AL decision in which to issuye  Malters is adequate to satisf Y a review.
'E : his opini()n_ ’l'hi5 Li",e wnsuuint._’,art . l'"[.' court thlll 'Iiﬁ (ll‘CiSiOﬂ Was not m:‘.:!c
'x‘." of the statutory plan for expedition in - arbitrarily ang capriciously, .
E reaching suspension decisions—is materi- Perhaps a paradigm of petitioners® cx. .
. al in appraising how much Congress con-  tremism and contentiousness is the Gim i .
‘E templated would be required of the Ad. Jection that the "Administrative Proce Y

ministrator's findingw. Compare Inter- dure Act requires findings of the agency
national Harvester Co. v. RUC’\'C'S'"WS. “on all the materia| issues™ and that the

i
! .
'] .
X! 155 U.S.App.D.C. 411, 426-27, 478 F.2d Adninistrator's opinion iz not “valvagea- o
!
i

" 615, 630-31 (1973), The hearing tran. ble” by reference to the liscussion of (he
script—not including statements by wit. - AlJ 2 . R :
i nesses, exhibits, and over 1,000 pages of In our view, it is a matter rot fur .
briefs—was alnlost 4,000 pages long,® condemnation, ag way suprpested in Arju-
) ﬂ.ﬂd cven longer portions of the cuncvila- ment, but fop commendation, that th. .
y " tion hearing Lranseript were also incor- Administrator's upinion ennsumes only 43 . !
poruted. The USDA's complaint that Pages, whereas the AL wrote 10w
o the Administrator failed to give “atten. pages. It would have. been desirsdle for
. Uve consideration” in pis discussion of o Administrator to have sajg explicitly
i the minor uses to some sixty exhibits what is clearly implicit in and indeed

and 2,000 pages of lestimony by USDA suffuses his entire opining, that he ge- )
. witnesses leads us lo eomment that We eepts the ALJ's findings and reasoning e

cannot aeccept the view that the Jaw re- except where u diffe

] quires explicit evaluation of aj) relevant Lary is madé explicit,

o lestimony when that iy not necessary o suspension  orde

rence ir commen-
Buy, in the case of T

1
}
i
} r issued under such !
deal with the salient grounds of ohjee- time pressure, we cannot stand on cere- {
. “ tion and would mtcrposo a barricr that mony to ‘the extent of vacaling the op- . !
S K would preclude practical use of the sys. der, or remanding for further findings ‘- ‘
' 1 pension provisions, : because this was not recited in so many | 3 ;
- (17, 18] Under these circumstances, words, . ' . s L
S we think it sufficient that there is sub- . e o ¥
'} stantial- cvidence in the record and that B- Procedural Challenges i :
. the court is able 1o discern the fair jm- (19] We turn, finally, to the point y :
. port of the Administrator's reasoning.® most ardently pressed by Shell at argu- ‘
e Even in full-dress proceedings  without ment, and adopted by the nther petition- !
o lime constraints'a court will aceept find- ers, that the EPA Order it tainted by ox f
ings that are not wholly articulate, if parte communications in that membxers i
they can “discern the path” of the agen-  of the ageney’s enforcement staff, who -
38. The Administrator in this casge took eigin record.” National Air Carricr Ass’n v. CAB, ]
days, but his failure 1o mcet the deadline was 141 US.App.D.C. 31, 41, 436 F24 18s, |95 ! :
not protested by the parties. (1970). i
39. A0 1. . . 4}. Greater Boston Television Corp. v. FCC, ¢ r
40. Where (he record js complex and the time 143 US.App.D C. 383, 203, 444 F.24 841, \” t !
for explication brief, we think it particularty (1970). cert. denicd, 403 U.s, %3, 91 s '
Important (o note thar “judicial review s con. 2233. 29 LEd.2d 701 (1971, _ ) -} 1
v whole, Ve
£ s ity ("™ 3 S . 3w s . P
be redeemed by resort o a detailed factual . _ g
sl .
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Clte an 310 F.2d 1292 (1975) : -

were involved in the continuing cancellie
tion hearing at the time, preanted argu-
ments to the Administrator favoring the
issunnce of a Notice of Tntent to Sus-
ped, Shell concedes that communica.
tions between the prosceutorinl and ad-
Judicative staff of an agency are appro-
printe prior to the initial filing of an
wiministrutive  complaint, but argues
that this rule does not apply where, us
here, the communications take place
while another phase of the “same case”
is underway.  We rejeet Shedl's eonten-
tion. :

Suspension and cancellution hearings
are separate procecdings in the reppect,
criticul here, that the decisions in the
two proceedings are made under differ-
ent legal stundards.® To the extent that
they are rcluted, we do not find this to
be a bar to the kind of communications
engaged in here. It may happen that
during the course of an ngency proceed-
ing against two individualy the “prosc-
uting” staff discerns from the cvidenee
Lhat proceedings should also be inatitut-
cd against, or the initial proceeding
broadened to include, a third individual.
The proseculorinl staff would not be de-
barred from consulting with the agency
heud about these steps by the mere fact
that a related procevding was wlready
under way. The same conclusion is ap-
plicable wherg there is no new party but
the emerging evidence indicutes that a
new charge or a broadened charge is ap-
propriate.

Congress has not accepted the view
that the pussibilities of unfairness re-

43. Sec Environinental Defense Fund, Inec. v.
EPA, supra, 150 U.S.App.D.C. ut 357, 4GS
F.2d at 537; FEnvironmental Defense Fund,
Inc. v. Ruckelshaus, supra, 142 U.S.App.D.C.
at 81, 439 F.2d at 591.

44. This view was proposed by Messrs. McFar-
land, Stason and Vanderbilt, in their addition-
al views that accompanied the Report of the
Attorney General's Committee un Adininistra-
tive Proccdure. Seec Administrative Proce-
dure in Government Agencies, Sen. 1Doc. No.
8, TIth Cong., )st Sess. 203 (1941).

, The only ogency for. which this view was
made a legal requirement is the Natonal La.

- bor Rclations Buard.

310 F.2¢—02Va

quire prohibition of an administrutive
structure that permits the saee ageney
Lo issue the notice that begring a proceede
inge and to make the ultinate determinu-
tion. 1t has accepted a pragmatic view
thut the need for «ffective contrel by the
aprency head over ine comm ncement of
proceedings requires an ainlity to con-
duct consultations iz eandor with an in-
vestigative  section on  the:  guestion
whether & notice skould Li isaced und a
praceeding begun, and this anta ithistand-
ing any residual passibilities of unfair-
ness,

In this case the ujpurcy respccted the
internal sepuration wi (unctinag srovicked
by Congress in its combin:tisn of (air-
ness and pragmatis:ng thees v ne claim
of consullation lLetween ‘he arency’s
“prosccutors” and the ugency head ex-

“cept on the issue whether i oo new

notice--whether o, «tart Srdprznsion
proceceding.  Thueie s no :'epntie of
communication  hetween  “proseeiior”
and agency hewd rorarding tie Sinal de-
cision in cither the eunccllutioa procewd-
ing or the suspension prued dineg '

The Administrator's indications in the
Notice that he is “persuacid that there
exists an ‘imminent hazud’ . amd chat
he finds that “a situation exists in which
the manufncture of Alirin e Dieldrin
during the coming manzhs will b ‘likely
Lo result in unreascanble advoere offects’
on man and the envirnament” * o not
represent prejudgnioat of 180 merits of
the decision to sus;ond.  The Adminis-
tritor wis merely makingg & ocornina-
tion to begin a suyj- nsion puocecding un-
der § 6(c)(1) of FIFRAY swcomyanicd by
45, The Administeat:ve  Proceduns Acr, §

U.S.C. § 554(d) (1970), only protnt us prantici-

paton or advice it the “devisiodn. fecom-

mended decision, or cugency review.”
46, Notice of [menticn to Suspend, LA, 76.
47. 7 US.C. § 136c:eM1) (Supp. 11, 1972),
Scetion 6{e)(1) provides that a ““notice ot

intent to suspend] shall inchuiz fincings per-
taining to the question of ‘imnusient hazagd.” **

Compare FTC v. Cuiderella Carver and Fin-
ishing Schools, Inc., 131 U.S.App.o.C. 331,
338, 404 F.2d 1308, 1319 (1os), where this

court held that the F1C couid issue a press.

release stating that it found “reasun to be-
lieve™ the law had been violated soon afier
the issuance of a complaint.
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the prefalory findings required by the
law, without prejudice in any way tn the
considerution that would Ix given W the
suspension record and Lo the result that
would be renched in the light of that
record. Tha proponenta of continued
registrution were given a full hewring on
their objcctions,

Because (he suspension hearing was
expedited,”® the ALJ incorpornted nearly
11,000 pages of transeript and mope thun
350 written exhibits from the caneella-
lion hearing. Shell protests that these
procedures made the hearing inadequate

"lo protect its interests in that the Epy

Prosecutorial staff and EDF were al-
lowed to incorporate (he presentation of
their medical and benefits case from the

.more leisurcly cancellation procectding,

where they had discovery and subpoena
powers, while the Proponents of registra.-
tion, who had not yet.reached that phase
of their presentation in the cancellation
hearing, were compelled 1o respond in
much Jess time without sinilar discovery
Ppowers, At the Lime of (he suspension
notice, Shell had already culled 125 wit.
nesses in the cancellation broceeding. ¢
Shell did not make R showing that the
shortness of the duration of the suspen-
sion hcaring precluded a fajr disposition,
or that more time would have been need.
ed by someone secking, on an expedited
basis, to make a presentation in favor of
continued registration. Indeced, although

48. The August 2, 1974, Notice provided for a
15-day henring, but only 14 of the 1s days
were uscd, .

310 FEDERAL REPORTER, 24 SERIES

Shell was allotted’ 12 of the 15 days
scheduled for (he expedited suspension
hearing, it used only 8% of the twelve
dnys, and did not take wdvantage of ALJ
Perlman’s offer to permit the presenta.
tion  without eroxs-examiniution of the
writlen  statements of witnesses  that
could not he hearnd orally within the al.
lotted time,

C. Exemption of Existing Stocks

{20] EnP charges that the EPA’'s de-
cision to exempt the sale and use of €x-
istingg stocks of aldrin/dicl rin from the
Keneral suspension s arbitrary and ca-
pricious. EPA hus responded that this
decision was bnsed on an assumplion
that no appreciable and realistieally pe-
trievable stocks existed St the time of
the order, and that any denial of proecc-
dural rights wag harmless crror. EPA
counsel have infarmed ys that EPA was
presented in Junuary’ 1975 with esti-
males that approximately 5 percont of
the total 1974 amount of aldrin grunules
will be available for use in 1975, and
that EPA intends (o investigtc the malt.
ter further, an ongoing  re-evaluation
that is entircly appropriate.

We affirm the agency’s suspension or-
der of October 1, 1974, except for the
exemption of the sale and use of existing
stocks. The record is remanded for fye.
ther consideration of that issue.

So ordercd.

9. EPA had callcd GG wilnesses:  EDF, 3.
USDA, 12; and the user groups, 15,
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