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ENVIRONMENTAL PROTECTION AGENMCY
BEFORE THE ADMINISTRATOR

~In the Matter of

The 707 Company . .. FIFRA Docket No. 301
" Registrant .  ‘. ' | ' e

- INITIAL DECISION
AR of

‘Frederick W. Denniston
Adninistrative Law Judge

By Notice of Intent to Cancel Registration, dated Decembar 28,

© 1973 (39 F.R. 1665), proposed to cancel Registrant 707-Warfarin Mouse

A%

" .and Rat Killer, EPA Registration No. 1193-48 and 707-¥% Kills-Controls

Rats-Mice, EPA Registration MNo. 1193-17, in both instances for the
reason that: Failure to submit efficacy data; failure to submit
corrected, finished labels. The Notice was served on the Registrant

on January 16, 1974. Upon the filing of Objections and Recuszst for

Hearing, this proceeding was instituted (40 CFR 164.20).

~ - A prehearing conference was held on May 20, 1974, and a veport

" of that conference was issued on May 21, 1974.

Pl

Hearing was held in Washington, D.C. on August 8, 1974, &l whici
Registrant was represented by Edward H. Mannes, one of its of{icers,

and Respondent was represented by Anthony 0. Garvin. Briefs_ugre‘ffﬁsiv

4

- by the Registrant and Respondent on September 19, 1974, and pepii

CITSRS

October 4, 1974,
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’ Procedural Matter

|

1. Uniform date: Throughoht this proceeding, Registrant has

urged in various ways that this proceedfng be delayed ahd a uniform

date established for all registrants whose products will be subject

' to the testihg protocol discussed herein, for renewal of registrations.

 Tde0 otherWise,rit is argued,mwgﬁld permit some formulataors who may

eventuany fail to secure renewal to continue in business until,vario&s
"futurerdafes, whi]efthis Regﬁstrant may have its registration cancelled
now,h A motion to thié effect was denied by Order dated August 19, 1974,A
,a request for reconsideration was denied by Orderldated Sépt@nber'S, 1974,
and finally a request for‘certification bf the appea]yto the Adminisfrator
waé denied by Order dated September 25, 1974.

| These orderé are reaffirmed herein.

2. Post—hearing evidence: With its brief, dated September 14, 1974,

Régistrant,tendeﬁed a copy of a new study by the Warf Institute,'Inc.,

dated August 12, 1974 (designated as Ex. AA-1), subéequent to the close
| of the hearing. Respondent, by supptemental briéf, dated September 25,
1674, objects to such date submission.- Registrant;‘did not petitidn for
7 1éave tp file the new study, explain the Cirbumstances, or otherwise
Justify if§ exceptionaT requesf.v According]y, Respbhdent‘s motion will
be granted, and the "Exhibit AA»]*Vis stricken from thé recordf

Preliminary Statement

Registrations were first issued to Registrant for its product

© 707-X (EPA Reg. No. 1193-17) on April 23, 1954 and for 707-Warfarin
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(EPA Reg. No. 1193-48) on May 11, 196) at-a time when no efficacy
data were required for;registrations of the five-year renewals.
Subsequently, efficacy data»requirements were established and on
July 3, 1972, a five-year renewal notice was sént tofthe company
réquesting submission of efficacy data. On January 8, 1973, the
test protocol was also sent to aid it in obtaining the cdrrect
effipacy datalv Not having received the datavfrovaegistrant by
December T973, the Notice of Intent to Cancel EPA Regs. Nos. 1193-17
andvl193«48 was issued January 11,‘1974. The company supplied data
on’January 11, 1974,1/ which EPA considered and still considers as
not meeting its requirements.

| The basic issue herein is the testing protdco] which Registrant
vigbrous1y contends is not ah acceptable measure of efficacy of |
?odenticides for home usage; Registrant does not contend that its

éroducts.have met, or could meet, the established testing protoco1;

The Evidence

Respondent

| Evidence was presented on behalf of Respondent by Herbert S.
Harrison, Acting Chief of the Insecticide-Rodenticide Branch, Registration

- Division; John A. Ludeman, Head, Safety and Biological Section, Chemical &

Biological Investigations Branch of the Technical Services Division; and

1/ It is contended this data was first submitted on June 15, 1973,
but EPA had no record of its receipt at that time.



il

. | -

Paul M. Qchs, Critgria and Eva]uatfon Division. The Tatter is an
advisor to the Rodenticide Subcommittee of the Chemical Specialties
Manufacturing Association, advisor to the Bird and Rodeht.Control
Commiﬁfeaé of the National Pest Control Association, and a member
of the Interagency Rat Control Committee.

Registrant was repvesént@dvby Edward H. Hannes, its Secretary, as
both cognsa} and witness. He has had 39 years experienbe in the
pesticicde field and studies trade publications but has no formal

-
i

scientific or legal trafning.

According to HMr. Harrison, EPA established a hew po]icyrin 1972
requiring all new applicants seeking registratibn for broducts
conteininrg anticeaguiants for the purpose of controiiing commensa i
rodents Lo submit data to prove that their product will be effective
for the purposes claimed on the 1abe1. For products previously registered,

the sama requiremsnt pertains only at the time the five-year renewal

becomes effective unless such tests have previously been submitted.

Basicatly, the test protocol involved with such products requires

that 10 female and 10 male rats and/or mice be used in a 15-day feeding

study to determine the effectiveness of the product. The standard also

L

requires that at

—~y

east 90% mortality and 33% rodent acceptance be
achieved during this 15~day study.
This type test is necessary since rats and mice may be bait shy

\ B . - . - 3
for various reasons and, although it is known that anticoagulants will
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and thereby cause the remain

ki1l rodents that consume it, it must be certain that they do, in

fact, eat it. This requires that the product be acceptable to rats

and/or mice.

The EPA test method for wuitidose vat and mouse baits is based
on estab]ishéd information aﬂd'g&od~pé3t control practices. Mice are
nibblers. They wili nibble frun nha‘io source and go to subsequeﬂt
food soqrces; nibbling from each aé Lhey gb. This meanébthat it dis

difficult to get the mouse to consume encugh toxicant to cause

mortality.

Rats are suspicicus of any new articie (including food) in their

cenvironment. The social habits of rats are a protection against poisoning

of the general rat population. If there s an off«ferie or it an iliness

is a result of what the vat cols, he will associate that with his food

population to shun that food source.
Sufficient acceptance of o multidose bait is necessary bePGUQL
the target animal must eat sufféaiént quantities 01 the’bait over a
minimum of 4 to 8 day period ié i1l the animal. The length of the_
period depﬂqu upon fut-opf fbitity of individual animals.
The 33%'acceptasca f1gn*n wiis pstabiiched as fo]?ows.. First, 1nv

some of the original developmen

£ work done with warfarin at Purdue

University, acceptance. of th& test bailb in excess nf 3.m was - norma]]y

achieved in idboratovy experiments.  Tharefore, 33% vas adopfed as

reasonub!o minimum acceptance javel for a bait that is properly

,fornu]g ted. At this acceplance tevel, the target species would be

consuming twice as wmuch EPA Conireld Bs:* (h toxic t st bait.
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Secondly, based onrstudies similar to those reported by Bant]eyf‘
and Larthe (1959. J. Hygiene 57:136-149), it was possible to Ca]cu]ate
the amour. . of toxicaht that a rat or mouse would need to consume every
day for a period of 5 or 6 days to be killed (1 milligram toxitanf

per one kilogram rat weight). For a 250 gram rat, the minimum size

| requfred in the EPA test, the animal must consume .250 milligrams

toxicant per day for 5 or 6 days to achieve 100% mortality. Based on feeding

studies with one alternate food source, at 1eastv17% of the toxic test

ration would have to be consumed to kill 80-100% of thevrats. However,

the minimal acceptance for laboratory tests was adjusted to 33% to

“allow for the reduced consumption when more than one other food source

is available, as is most often the case in actual use situations. This

adjusted figure is substantiated by field studies conducted by Barnett,

Bathard, and Spenser (1951, Ann. App. Bio 38:444-463). Under normal
use conditions, they found that consumption of unpoisoned bait was
reduced 50% when several alternate food sources were present.

Based on the type of information cited above, it is expected that

a rodenticide achiéving onTy 16% acceptance would be ineffective where

competition from alternate food sources exists. To insure that fhe
general pub]iéyhas a product that is efficacious under a wide range
of actual use cohditions which frequentTy includes the presence of
alternate food sourbes, if fs considercd that the 33% acceptance

requirement is valid.
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EPA has tested registered products in its own Taboratory that

- exceed 50% acceptance. Such is proof that a product properly

formulated can exceed our efficacy requirement of 33% acceptdnce.
The efficacy data submitted by Registrant (Registrant Ex. No. 2)
is 11mited to a sunmary'statement of tests performed by WARF Instiﬁuié
on 707-X and 707-Warfarin but which are not in accordance with the EPA test

s

protocol, and do not provide adequate information to establish the

effectiveness of these products.

The tests conducted by WARF Institute Incorporated, wefe in effect
preliminary tests for the purpose of determining whether an anticoagulant
multidose rodenticide would perhaps be effective. If the preliminary
tests indicate that the anticoagulant js significantly. inadequats, the

complete tests are not run. According to WARF, preliminary tests showed

that the two 707 Company products had no possibility of complying with

the minimum standards established by EPA. Therefore, complete to

|
were never completed.

WARF completed 3 preliminary tests that were designated as 7t

Test 2, and Test 3. The latter two tests were represented as cov

to the Warfarin product registered under EPA Reg. No. 1193-48, and Fival

registered under Reg. No. 1193-17 respectively. Test 1 did not corvespond

to any registered product. The preliminary Warfarin test (test 2) indicatled

ot

8% acceptance and 70% nortality after 6 days. The Pival preliminary test
(test 3) indicated 16% acceptance and 100% kill. Under the L[FA test (15
day test) a minimum of 33% acceplance and 90% mortality is requiraed,

The data were also unacceptable because they lacked the

i < o Frean ] e e S L T Ty T B
following:  tests on femxd S (an dmportent reguirenent aue Lo ine

iy

varying acceptability of baits among mates and females). test on muie



Cand female mice, the individual records of dai]y consumption and
mortality, starting weights of the individuals, and a chemical analysis
of the test ration. Furthermore, the te;t was & six day test rather
than a fiftecn Gay test with a five day observatjona] period for
SUYVivors.

in addition, the 707‘Company failed to submit the raw data
substantiating the results of the tests performed by WARF, although

EPA vequires ths submission of such data.

i

further explained the test protocol which was designed

-

centability of registered rodenticides in comparison to

a standard ceveal control diet, and to measure the total mortality

v fifteen days of animal exposure to the rodenticide. The

niqated 1F a 100% mortality occurs in less than fifteen days.

¢ bicassay test can be conducted with any number of

ot
m
s
o
ca

als, but a ten-animal sample is considered adequate for
statistical anntysis. Because some toxicants react differently with
orie sex than tinoy do with the other, the EPA protocol requires 10

P

test. This number is sufficient statistically

animals of wach sex per
and 15 econowmically reasonuble.  The procedure now in use was developed

over &

of years by biologists experienced in the development of

rodenticidat baits and toxicants. [t has been tried and adopted as
satisfuctory by independent and government Jaboratories engaged in

rodenticide testing and developmental work.
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cereal formulations made from selected ingredients exceeded the 33-1/3%

-9

One of the most important factors of a‘satisfactory anticoagulant
rodenticide is the‘acceptability by the target species. This factor
cannot be measuredsexcept by presehtation to the target sbecies. The
formu]atién must be sufficient]y attractive to entice an initial
feeding by the rat or mouse, and also to make it return for a minimum
of three additiona] daily feedings. By the fourth day the animal begins
to feel i1l and a]most stops eating. If a sub-lethal dose has been
ingested, the animal recovers but will refrain from eating the
anticoagulant bait if other food is available. For this reason, it is
important that only the most attractive baité be used when rat control
is undeftaken. |

P A N P L P O et b oviae g~y e L .
Researcn biologists have long known that rodenticide acrentance in

~the field is lower than recorded under laboratory conditions. In the

laboratory the animal is closely confined with a restricted choice
of food. His proximity to the rodenticide and the control diet is the
same, so little effort is necessary for it to feed. In the field, in

contrast to the laboratory, the animal has a variable choice of foods,

usuaT]y‘in plentiful supply- when compared to the amount of rodenticide

applied to the area. In addition, it is conditioned to feeding on the

| pre-existing foods.

When the original anticoagulant research was conducted in the
mid-1940's, investigators such as Dr. D, A. Spencer, Glen Crabtree, and
Galen Oderkivrk used 33-1/3% as their minimum acceptance for anticoagulant

rodenticides. This acceptance factor was not difficult to attain and

Jof
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fiéure. This meant that an anticoagulant bait need be only 1/2 as
attractive as the competitive foods. ‘Prior to this time, rodenticides
containing acute toxicants héd to equal or be more attractive than
competitive fobds if satisfactory contrd] was to be achieved. Ludeman
conducted some of the early field tests with Compound 42 (later named
Warfarin) using formulas furnished by the USDIlFish & Wildlife Taboratovry
at Denver, and found them to be very satisfactory. As he réca]]s, all
were cereal baits containing at least two different ground grains. These
were experimental formulations but must have passed cage tests prior ‘
to being subjected to field testing. | | |

A bait that is accepted at the 16% level would produce a much
Tower acceptance under field exposures. Unfortunately the formu]atér
cannot know what competition his baits will encounter when used, nor the
skill of the user. Even the best bait can fail-to produce satisfactory
control 1if improperly apﬁ]ied. It can be assumed that most‘househo1d
users have Tittle skill in the use of rodenticides. The label provides
basic information but cannot thoroughly cover the problems in the space
available. Because of the variability of use conditions, the best quality
-~ of bait has the bést chance to produce tHe highest mortality. The
production and sale of Tow quality baits is not only a disservice to the
public, but cah,]ead to the creatioﬁ of bait-shy rats. This has already
been reported from Europe and a few Tocalities in the United States.

Judgment of efficacy of rodenticides from 1aboratory test results v'
must be based upon how the bait compares with other baits. If chemical

analysis shows the presence of the proper percentage of toxicant then
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tﬁe deciding factor must be aéceptance of the bait when exposed to
fhe target animal. Ideally, this might be by actual use wider natural
conditions. Unfortunately, such testing would be dinconclusive because
of variability of test conditions, inability to obtain an asccurate

pre- and post-census of the population, and recovery of all dead

animals would be impossible. The cost and time factor invclved in

repetitive tests would be prohibitive.

The acceptability of different baits varies considerably. The

least acceptable baits tested during the past 12 years (approximately

2,500) show the lowest acceptance to be about 7%. The hic

is above 55%. The 33-1/3 figure used by the Animat Bioloyy laborzlory

and by earlier biologists 1s slightly above the mid-point of the

/

) FiLC“];

TE nave

and the poorest baits. Formulas achieving 33-1/2
produced satisfactory control under field conditicons when used under &

variety of conditions and competitive foods.
i

When the Animal Biology laborateory was established i 1863, w2

were faced with the selection of a standardized Taboratory diet. A

‘diet was desired that could be made without special equinment and ons

composed of raw ingredients which could be purchased in any Tocality.
They must also be foods commonly eaten by the target specics. The

formula finally selected was originally developed and used in the

development of anticoagulant baits by the U.S. Fish & Vildiite Servi
The bait contains 65% ground yellow corny 25% relled oats: 5% powderad

sugar, and 5% corn oil. We purchase the corn meal and volled oats Trom

the USDA granary at Beltsville. The Department uses the wmateri

preparing experimental animal diets. The sugar and corn oil are
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purchased from retail stores as needed. ATl ingredients are weighed

on a Torsion Balance to the nearest gram, then are mixed in a Patterson-
Kelly shell blender in 5—pound']ots. The diet is mixed weekly and
stored in a freezer until used. The finished diet is uniform in quaTityA
and no differences have been no£iced in acceptance from week to week.
The,baitwdoes«notVprovide«awbalanced diét;forfrats; so is not suitable
fof feeding rats for a prolonged period; The addition of se]écted
ihgredients or varying its particle size could improve the diets'
palatability, but we did nbt infend td uée a highly competftivé foodV'
for the standard control dfet.f No attempt has been made to compare
the bait's pa]atabi]ity with other laboratory diets. It is readily

[N bagd

-~ smmy e o e by = o~ nf At T
apparent, on tho basis cf routine hies

cays of reaistered rodenticides,

that a better or poorer standard diet could be easily preparcd. A

~standard diet should not necessarily be the best nor the worst, but

H

sbould be consistent in ingredients, preparation, and stored under

controlled conditions. This assures the use of a uniform product for

biocassay purposes.

Occasionally, charges have beecn made that our test br@tocoi is:
unfair. The charges are usually voiced by formulators whose produc%s
have failed to meet regigtration requirements,’not by the manufactufers
of registerable rodenticides. The ﬁest results shOwAthat conmercial
rodehticides can and do pass the test. The production of regiéterabie
rodenticides requires some knowledge of rodent habits and an awareness
that both the active and inactive ingredients be of high quality.

Rats are very selective, and will not eat inferior food 1f given a
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choice. They can and do differentiate between a c1eanafood and the
t

o/

ame food containing 0.025% of anticoagulant. The latter is almost
tasteless to humans, so the rats' sense of taste must be much better
than ours. Ludeman feels that the test is fair and produces consistent

results and he has received similar opinions from independent and government

Jaboratories which have o ¢ studies using the EPA protocol.
While preparing his testime.. . udeman reviewed EPA Taboratory

records regarding 707-X rvodenticide. The product was initially tested

in 1966. The rodenticide was accented by rats at a rate of 27.5% of total food
eaten:/ Morté]ity was.95%. Mice accepted the rodenticide at 21.3% of

the%r total diet and mortality o7 /0% Was reco%ded. During June 1967, EPA

received, dirvect from the 707 a samnle of what was purported to

be a represcntative sample of thelr current production. When tested with

rats, consumption was only 7.0% with a moriality of 5b%. As’this was

much Tower than recorded for the eariier tests, Ludeman suspected that ”

the sample might contain more then the registered 0.025% of pival. This

has happened before when samples
p

ntied by manufactureré under
similar circumstances. When thﬁ.ﬂ&mﬂlu was analyzed, the chemist reported
the sample did contain €.35% pival instead of the registered 0.025%.
Increasing the percentage of an anticoagulant always decreases acceptance
and seldom increases morta Tity. Surprisingly, many manufacturers of
rodenticides are not a @WJ;F of this fact.

Based on his expericnce, Ludeman believes that Tow acceptance of the

707-X rodenticide can be attributed to a poor selection of Lhe major inert

ingredient. Corn meal is usuaily ground from corn.which has had the
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ge}m removed., The "flint" remaining when.the germ is removed is not
well liked by rodents. /An examination of any rat infested corn storage
will verify this observqtion. Acceptance of formulated baits can also
be adversely affected by the use of tainted oil, sugar, impure toxfcant,
or from mixing the bait in unclean mixers. [ven 5torage of the raw
pfoducts where they can absorb foreign odors can Tower acceptance of

the finished bait.

Ludeman concludes that the acceptance of an anticoagu]ant'bait s
of utmost importance in determining its efficacy. Acceptance in use is,
in nearly all cases, lower Ihan indicated by laboratory tests, therefore,
a rodenticide that is poor1y'aécept€ﬁ in the Tahoratory may well be
ignored under field use. This will most likely occur when competitive
foods are of great variety and hich in acceptability. This can occur in
the home as well as fbod warehouses, grotery stores, and other food

handling establishments.

-~

Mr. Ochs also explained the efiicacy requirement and the bhasis of

‘the testing protocol. A rodenticide-treated food and a standard cereal”
Taboratory diet are offered in excess of the daily food requirements of

the animal being tested {over 50 grams each cup for rats and over 20 grams

each cup for mice). The gross weignt of each cup and its contained food
must be determined and completely repiaced daily. The position of the
bait and Taboratory diet cups in the cage are reversed every twenty-four hours

to counter any position prefererce by the test animal. The test animal

must have a free choice between lreated and untreated food.



-\

Records must be kept on the daily food>1ntake (consﬁmption),
mortality, starting weight, and sex of individual animals undey test.
Thertest producf is made available for 15 consecutive days with an
additional five days observation period for survivors. In order to
demonstrate a product's effectiveness, the Agency requires at least
90% mortality and 33% bait acceptancoe be achicved during this 15 day
study. '

The active ingredients in the products in this proceading are
Warfarin and Pival. Both of these ingredients are anticoagulants. That

is they interfere with the clotting mechanism of the hlood and cause an

animal to bleed to death from internal hemorriaging.

Studies indicate that a single dose of an enticoagulant compound
my not be effective in producing death even though the dose is extremely

’

high. Hayes and Gaines (1950) concluded frow their study of Warfarin

that "all rats withstood a single dose of Warfarin at the rate of 50 mg/kg.'

Work carried out by the Ministry of Agriculture, Tolwortl, Surrey indicates
that single injections of 100 mg/kg Warfarin in rats produced only 13%
mortality in the test animals.

1l

These and other studies indicate that auticoagulants must be

consuned in sufficient quantities over a period 5f days to produce a
90% mortality rate. Hayes and Gaines (19500 established G wk/kg (or
1 mg/kg/day) as a critical Tevel by intubing Wevfarin into white

Taboratory rats daily for 5 consecutive days. This precedura produced

90% mortality in 2 to 12 days. However, the seme level given on alternate
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‘days produced only 70% mortality in 5 to 13 days. J. P. Saunders

(unpublished data)'produced 83% (5/6) mortality in 7 days dOsing
rats with Warfarin at 1 mg/kg/day for five days. However, at 5 mg/kg/ day
for 5 dajs he produced 100% mortality in 7 days. Steiniger is quoted‘

bvaent1ey and Larthe as reporting 0.68 mg/kg/day Warfarin for .5

~.consecutive days as a chronic LDgg for Rattus norvegicus. A Japanese

study indicates 3 consecutive oral doses of Warfarin at 1.5 my/kg/day

' produced only 40% mortality in 10 days (personal cbmnunication).

Since sufficient quantities of an anticoagulant compound must -
be consumed over several days, bait acceptance is critical in evaluating
the effectiveness of products containing either Warfarin or Pival

(Dykstra, U.S. Dent. of Interior). Acceptance of a bait depends on the

AL

type of active ingredient and the type of bait material used in the

product. The fact that a product contains Warfarin or Pival does not
assure that it will be effective, although the toxicity of these
anticoagu1ants has been adequately established. This is because the

acceptability of individual baits varies among products (Palmateer).

Each product must, therefore, be tested to assure that it is accepted.

If rats fail to consume sufficient quantities of a produét under

conditions of a 1abofatohy it is doubtful that such product will be

adequately consumed when placed in a rat's natural environment.

Bait materials in general must be more acceptable to the
targétyanima] than those food sources which are already established
in their environment. This is especially true of anticoagulant baits

since they must be consumed over several days in order to produce
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fhe{r effect. Rats as well as other animals, also exhibit suspicion. of
anything hew placed in their environment, anticoagulant baits in particular,
because of their manner of use, nust be more acceptable than eXisting’food
sources and overcorme thfs suspicion, and keep the rat returning until a
lethal dose s consune

“Unlike insecticides which contaminate the insects total environment so
that the insect has Tittle or no choice as to whether or not the toxicant
is consumed or touched, rats and mice nearly always have a choice of food
sourceQ. Any bait matetia1s therefore, must be equally or more acceptable
than their existing food sources. Agaih anticoagulants in particular mus
be highly acceptable since repeated conéumptioniis requiréd to produce
mortality.

There are a number of other variables which may affect the acceptabi-

ity of a rodenticide. Theré appear, for example, to be differences in the
effgctivenesé of'anticoagu1ants among different species of rats. In partic-

ular, roof rats (rattus rattus) are not as susceptible to Warfarin as are

Norway rats (rattus Norwegicus). Doty states that Norway rats require an

average total of 23 percent of its body weight of the poisoned food to
produce death, compared to 39.1 percent for the black rat and 43.4 percent

for the alexandrine rat, resulting in an average total of consumption of

136.3 percent for the rats tested. Work by Bentley and Larthe (1959) also

show considerably higher consumption of Wevfarin (0.025%) in unrestiricted

feeding tests was required to produce mortality in roof rats than in



Norway rats. Al Novway rabs weve kiltled in this study within seven
days at levels of consunption of Warfarin ranging from 7 - 16.3

ng/ /day after 3 day exposure fo treated hait while all roof rats

i

were not k:{i&d untit the seventeenth day at levels ranging from 5.3 -

14,7 mg/kg/dey after 12 days exp

CSimitar specics ditferencey have besn-obhserved fun-studies of the

effectiven*fﬁ v Pival. (unpublished data) and the Public

1th SOYVlLv Repovrt 1452 indicate Pival les 5 toxic to Norway rats

than Narfar Saunders indicates 10 mg/kg/day (5 oral daily doses) of

Pival produced mortality in.b of & animals in 7‘daysj The Public Health
Service Report states (0.3 mo/kg Pival as the 1bwest concentration which
kitled all the Novwsy vats. ?hﬁ covresponding concentration foh‘ﬁarfurin
s 3.3 mg/ky. Roof vrats in ihe Tublic Health Service Report appear

wore susceptible to Pival thss fo Marfarin. The stated critical levels

are 7.6 and 16.7 mo/ke Pival and Marfarin respectively, mice (mus mu Ccqus)
also are reported wove susceptiiie to Pival than to Warfarin.  The

ritical Tevels ave indicated an w.? mg/kg for Pival an O for Warfarin.

Hayes and Gaines (yw( repovt ) indicate critical levels as 4.2, 18.1
and 5.5 mg/\q of 1 cfarin for Horvay rats, roof rats, and house mice
and 10.3, 17.0 and 4.2 mu/fkg of Pival for those species respectively.

Bonnet, Mau and Gross (19517, however, 1ndﬁ§ate house mice (mus musculus)

fairly rvesistant Lo Warfarin reguiving an uwetdge of 72.2% of the total

onsumption of HWarf ctreated hait to produce mortality in an average
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| In addition, there appear to be differences 1h acceptability
between sexes. .Published data from WARF Institute (1974), indicate
that there is a difference in the acceptability of rodenticides
betweer. males and fema]es. One series of tests indicate that ma1e§
consune-more than females. Other tests indicate the opposite reéction.
A third study with wild house mice. also reflect different acceptance
rates between sexes with females consuming slightly less. Because of

these observed sexual differences, no accurate prediction of the

acceptability of a product can be made from tests conducted solely on

one sex. Consequently, the Agency requires registrants to submit -

efficacy data derived from tests conducted on both sexes. Without

- data on the acceptability of a product to hoth sexeg, the Agenty can

not determine whether a product will be effective in actual use.

As ndted previpusly, bait acceptance fis critical in testing
anticoagulant rodenticides sin;e repeafed consumption is required to
produce mortality. The 33% acceptance requirement was established to
assure that sufficient quantities of a rOdentfcide are consumed to
produce mortality. The selection of 33% as the acceptabf]ity requifement
was based primarily on data indicating that the quantity of anticoagﬁiant
consumed may decline appreciably in actual use. Findings of Barnett,
Barthard and Spencer (1951) indicate bait consumption may drop 50%
in the presence of good alternative food sources. At 337 aéceptance
anticoaqulant baits.can probably withstand a reduction of 50% consumption |

when placed in normal conditions of use.
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Norway rats normally consume from 7. 5 to 137 of the1r body we1ght pe

day (Chitty and Shorten, 1946; Jackson, 19653 Sr1vustave, 19645 Brocks,

1973). The general rule of thumb used is 10% of their body weight., In

- tests conducted at our Animal Biology Laboratory when no toxicant was used

the total consumption for Norway rats averaged between 9.0% and 9.7% of

their tota] body ue1ght per day. Under the same conditions of test but

k_‘when a tox1cant is used consumption dropped to 6.4 to 7. 4% of their iOLd]
. body we1ght per day. This drop in consumption is caused by sick and dying

animals.

A bait containfng 0.025% toxicant conéumed under laboratory condit‘bns
at SBA of the total food intake would produce a;prnx1nate1y 6.0 my/kg/day.

Assum1ng an averdge of 7. 4% consumpt1on to body weight, u51ng a 200 aram

: rat, the rat would consume 1.2 mg of to;rqqnt per day. A bait consumed at
16% of the total food intake under Vaboratory Conditioné would prod&ce
.;;approx1nate1y 3 0 mg/kg/day. \(Assuming an. average of 7.4% cohsumpti@n Lo
VIVbody wewght a 200 gram rat would consume 0.6 mg/day.) If both baits were

~ p]aced 1nt0 a rat S norm11 environment and consumption of cach were reduced

Lo

x,by 50% because of a]terratuve Food sources {33% redutedrto']V 5% and the
“164 reduced to 8%) Lhe data from Hayes and Gaines ‘indicate the ba1t coﬂsuncd
‘{‘at 17 5% should still be effect1ve while the bawt consumed at 8% may not.

’(The;data from Japan, howeveri indicate that neither would be.) ActuaT‘

Taboratoryvstudies showing only 8.0 + 0.5% acceptance produced 60 to 100%

"mohta1ity on Albino rats in 15 day studies. TFor roof rats such baits would

not be expected to be effective (Hayes and Gaines, undated report; Doty, and -

;3Bent1ey and Lartho)

A]thouqh a pruduct Cﬂn<u1ﬂd dt less ihan 2}4 arrpnywi;TityVmay°prnw

"duce 0% morta1\fy in 1abor"znry ﬂx1%r1ments, the above'data indicates
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that such a product may not be effective in actual use against Norway
rats and probably would not be effective against roof rats. The Agency
therefore determined that 33% acceptability in laboratory studies is

nécessary to insure that an anticoagulant pesticide will he effective
in actué] use. |

A 33% acceﬁtabi1ity 1eve1 is net an-impossible er unvealistic
requirement. Many rodenticides have met and even exceeded this criteria..

In a personal communication from the former supervisor of the Anfmal

Biology Laboratory the following information was provided: For Warfarin
f _

out of 54 official samples tested 28% met or excecded the criteria; for
Pival out of 39 tests 44% met or exceeded the criteria. In data fto be
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or exceed the criteria, for Warfarin out of 157 tests 9% wmect or excesd
the criteria.

The use of a control bait to test the acceptability of a product

is necessary to determine whether a product will be accepted when rodents

are given a choice of food sources. Standard inert ingredients (G664

corn meal, 25% rolled oats, 5% powdered sugar, §% vegetable oil) uscd by

the Animal Biology Laboratory for testing multiple dose rodenticides are
suggested as the control diet.
There are a number of reasons for using grain rather than some other

bait material for anticoagulant baits. Anticoagulant baits must be

‘::

available for several days and sometimes weeks. Grain is the mosi stab’

bait available. Anticoagulants alsc may affect pets and olher warm
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blooded animals when consumed in sufficient quantities. If meat or

fish are used as a bait base for anticoagulants the hazard to pets would

be greatly increased. Meat and fish also will remain acceptable to rats
for only a few hours where grain remains acceptable for days.

The formulation used by the laboratory as a challenge diet is a
peatistic challenge. The ingredients generally ére available to rats in
mos i situations, The form may hot be the same but the general ingredients
are readily available, to humans and to rats. The fact that these
ingredients are readily avaiTéb]e is another reason that this challenge
Wi s Se1ectcd. These materialé can be purchased at any groéery,store in
thae U.S. and our challenge bait can genera]]y be duplicated.

HHE canc?uﬁes that in oruer o protect ﬁhe'pub1ic, L Agehuy

Shou1d requive registrants to submit information demonstrating the efficacy
and safety of their products. Efficacy of anticoagulant rodenticides

55 dependent upon small doses over a period of severa1\days. Acceptance

}s therefore critical. However, acceptability may be affected by several
yariab]es. Rsts and mice, for example, vary in their susceptibility to

Marfarin and Pival. Acceptance also varies between sexes. Consumption,

moreover, declines significantly when alternative food sources are

“available.

For these yeasons, the Agency has established a 33% acceptability
reguivement in addition to its 90% mortality requirement. Baits meeting
33% acceptance under 1abokatory'conditions can withstand aISO% reduction
in consumption when placed into a rat's environment and stiT] be expected
to be effective. Rodenticides achieving less than 33% acceptance may

i

ot be effective against Horway rats and probably will not be effective
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against roof rats. An écceptance rate of 33% is obtaibab]e and has

repeatedly been achieved by other bait manufacturers.

Registrant
, 2/
Registant attacks the testing protocol on the two basic grounds,

(1) the test has been wrongly and unscientifically established and

- (2) the EPA standard bait is lacking in uniformity from laboratory to

laboratory and render the tests meaningless. Finally, as previously
3 —_—

noted, that all registrants should have a single "cut-off" date for

five-year renewals and submission of efficacy data. Its presentation was

by Mr. Hannes, who as previously noted, does not possess formal scientific

“training, and consisted almost wholly of questioning or disagreeing with

the EPA position. The only affirmative evidence offered consisted of

- the WARF Institute report of tests made on samples submitted in April and

“May 1973.  (Registrant's Ex. No. 2.)

Mr. Hannes cha11engés the 33% acceptance requirements as 111 founded.
He pointed out that EPA witness Harrison made an incorrect statement in
explaining the basis of the 33% standard. Mr. Harrison stated: "This

adjusted figure is substantiated by field studies conducted by Barnett,

Barthard, and Spenser (1951, fnn. App. Bio. 38:444-463)." Hr. Hannes

2/ The grounds are stated as hypothetical questions, but are treated herein
as positive contentions. ,

3/ MWhile not clearly defined, it is assumed to refer to all registranté,
subject to the particular testing protocol discussed herein, the
nunber of which are not disclosed of record.
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submitted a page ffom that article (att. to Registrants Ex. No. 1) in
which the authors discuss the rat population in conjunction with a field
study the authors made. But the aﬁthors apparently made no field studies
of theirn6wn on the subject of rat population, citing rafher "Em]em_églgl.
(1949)" who believe the stated fact and "Chitty, unpublished, for a full
discussion." It wou]dvobviousjy.have been more-covrect if Mr. Harrisoh
had stated: "This adjusted figure is substantiated by authorities cited
in field studies conducted by Barnett, Barthard, and Spenser.” |
“Mr. Hannes also points to the WARF Institute Study (Registrant’s

Ex. No. 2) which indicated that with respect to 707-X, which contains

~pival, a 100% ki1l was achieved in 6 days wi th only 16% acceptance.

borvin m iy A e
[ R

When rats enter a home and iocate and cunsuime 170005, the homcswne:
who observes this will cover the food or store it where rafs have no
access, and then the bait becomes the only available food.

The 707-X product bears on the 1abé] an offer of "money back

for empty can if it does not kill and control rats" but the company

has never been asked for a money back. Moreover, in the urban areas

where its product is used, ‘the feed~back from customers is that the
product always gets ridvof their rodents. Hannes believes that in thé
home the rats consume nearly 100% of the diet in rodenticide although
when they first enter, they will consume other foods. Hannes' wife
would cover bread, bananas, and the like if_they were once attacked.
Therefore, Hannes believes the 33% might be necessary where there is

restricted diet, such as in the fields or outdoors, but not in the home.
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Thevproduct 707~Haffar1n Tabel does nét cayry thé money-back
offer and the sa1esk0f that product are to‘sﬁa1T‘Mr. Hannes is willing
to drop it |

Mr. nannes also contends therve s no uniformify of the EPA'Standard
bait, which consists of 65% of corn meal, 25% rolled vats, 5% Sugér,
.and- 5% corn oil. Further, he considers . .this . unsuitable for determining
effibacy of fodenticidés usedkih the home where other types of food aré

commonly present.

Findings of Foct

ek

e

1. Acceptabilily of the baét’is of critical impovtance to the
.effectiveness of anticoagulant rddenticidﬁs.

2. The acceptability of anticoagulant rodenticides is affected by
severa1‘féctors, including the sex of the anéma]! the species of the
animal, the avai]abiTity'of alternative vond sources, and the ingredients
of each product. |

i 3. In qctﬁa] useﬁ’the consumption ¢f an anticaagulanf rodenticide
- may decline by as much as b0% from that achieved fn laboratory tests.

4. It is reasonabie for LPA to reouire tests of the acceptability
of anticoagUTant rodeﬁticides because of tie critical natUre bfVacceptabiiity
to the effectiveness of such products. |

5. A standard of 33% acceptability is reasonable in view of the fact
that acceptability may‘dec1in@ by-as much as 50% in actual use.

6. The standard laboratory diet used in efficacy tests provides a

reasonable test of acceptability.
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7. ‘The Registrant failed to demonstrate the exisience of‘.
statistically significaht variation‘{n’the acceptability of the‘standard‘
",diet prepared by EPA. -

8. The onTy objective efficacy data submitted by the'Registkant
were the results of tééts perfbrmed'by WARF Institute in 1973;bﬁt thesek
were not bondudted according’tofthe'test protocol established by EPA.

o 9. ‘Thektestskconducted by NARF>Insfitute indicéte that heitherf
of the Registvant'é'products are able to meet the efficacy criteria
established by the Respondent. - |

10. The’Regfstfant has not submitted data on female rats of any
other evidence regérding the effectiveness of its products against female
réts. | | |

11.  The Registrant has failed to establish that its products are
effective against male and female‘rdﬁs or mle and female mice in actual
use. - |

12. Since the Registrant failed to submit sufficient objective
data to estab?ish the effectiveness of its products, the regisfrations
of "707wX,“ EPA'Registration No. 1193-17, and "707-Warfarin," EPA
Registration No. 1193-48 shoﬁTd be cance]]ed;

13. The Registrant agreed to the cancellation of the’registration

of the product "707-Warfarin," EPA Registration No. 1193-48,

Discussion
~ The challenge of the 33% basis for acceptance required by the test
protocol is not supported by the fact that witness Harrison referred to

4 published article in which a source was stated to be a
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"belief." Numerous other supporting stateménts were %Tted by the
witness and by withesses Ludeman and Ochs. These all boint to a
rational basis for the standard set. The 33% acceptance baéis was
fully supported by each of the three EPA witnesses, and each of which
was Tully qualified through education and experience as experts in this
field. | o

The WARF Institute report owm-which Mr. Hannes relies so heavf]yA 
is not acceptable under the test protoco],‘primarily because it fai]ed
to include female réts. That the sex of the test animals is an important
factor, 1eadiﬂgvtb the requirement that both males and females be included,
is well established in this record. Of equal importance is the fact that
Registrant did not CompTy’with the Report of Prehearing Conference that ft
male supplemental and expTanatorykinformation available from the Institute
concerning the report. Respondent aTsQ faults the Studyvbecause it was
oy only six days, but with respect to Piva],y]OO% mortality had beeh achieved
at that point and the test was Qnderstandab]y terminated.

While Mr. Hannes asserts his belief thaf test samples may vary when
mixad in various parts of the country even when the EPA formula for |
standard bait is fo]lowed,ithere is no evidence of record to support such
& contention. Were this true, ofycoursé, test results would vary even

of an identical product due to variance in the standard of comparison.

UTtimate Cerclusion

The products here in question have failed to meet the test protocol
and Registrant has accordingly failed to demonstrate their efficacy.

pursuant to Section 6 of the 1972 FIFRA (7 U.S.C. 136d) EPA regulations,
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Section 162.10(i) ~ the registrations should be cancelled.

1193~

IT IS ORDERED, That the Registration of 707-X, EPA Reg. No.

17 and 707-Warfarin, EPA Reg. No. 1193-48, are hereby cancelled.
. .

L/U /I{( e J‘ /(f// /{ c it T 4?\
Frederick V. Denn1ston
Adninistrative Law Judge

October 29, 1974

4

NOTE:

Issued under the former FIFRA (7 U.S.C. 135 et seq.), but continued
in effect by Section 401 of the 1972 FIFRA.

Pursuant to Section 164.90(b) of the Rules, this initial decision
shall become the decision of the Administrator without further
proceedings unless an appeal is taken within 20 days by the
filing of exceptions pursuant to Section 164.101(a) of the rufles,
or the Administrator orders review pursuant to Section 101(b).



