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CHAPTER 1

HOW TO REGISTER
UNDER A REGISTRATION STANDARD

Organization of the Standard

Purpose of the Standard

Requirement to Re-register Under the Standard
"product Specific" Data and "Generic" Data

Data CGompensation Requirements under FIFRA 3(c) (1) (D)
(btaining Data to Fill "Data Gaps"; FIFRA 3(c) (2) (B)
Amendments to the Standard

Organization of the Standard

This first chapter explains the purpose of a Registration Standard and
sumarizes the legal principles involved in registering or re-registering under
a Standard. The second chapter sets forth the requirements that must be met to
obtain or retain registration for products covered by this particular
Registration Standard. In the remaining chapters, the Agency reviews the
available data by scientific discipline, discusses the Agency's concerns with
the identified potential hazards, and logically develops the conditions and
requirements that would reduce those hazards to acceptable levels.

Purpose of the Standard

Section 3 of the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA)
provides that "no person in any State may distribute, sell, offer for

sale, hold for sale, ship, deliver for shipment, or receive (and having so
received) deliver or offer to deliver, to any person any pesticide which is not
registered with the Administrator [of EPA]." To approve the registration of a
pesticide, the Administrator must find, pursuant to Section 3(c) (5) that:

"(A) its composition is such as to warrant the proposed claims for it;

(B) its labeling and other material required to be sulmitted comply w1th
the requirements of this Act;

(C) it will perform its intended function without unreasonable adverse
effects on the enviromment; and

(D) when used in accordance with widespread and cammonly recognized
practice it will not generally cause unreasonable adverse effects on
the enviromment."

In making these findings, the Agency reviews a wide range of data which
registrants are required to sulbmit, and assesses the risks and benefits
associated with the use of the proposed pesticide. But the established
approach to making these findings has been found to be defective on two counts:

First, EPA and its predecessor agency, the United States Department of
Agriculture (USDA), routinely reviewed registration applications on a 'product
by product' basis, evaluating each product-specific application somewhat
independently. In the review of products containing similar camponents, there



was little opportunity for a retrospective review of the full range of
pertinent data available in Agency files and in the public literature. 'Thus
the 'product by product' approach was often inefficient and sometimes resulted
in inconsistent or incomplete regulatory judgments.

Second, over the years, as a result of inevitable and continuing advancesin
scientific knowledge, methodology, and policy, the data base for many
pesticides came to be considered inadequate by current scientific and
regulatory standards. Given the long history of pesticide regulation in
several agencies, it is even likely that materials may have been lost from the
data files. When EPA issued new requirements for registration in 1975 (40 CFR
162) and proposed new guidelines for hazard testing in 1978 (43 FR 29686, July
18, 1978 and 43 FR 37336, August 22, 1978), many products that had already been
registered for years were being sold and used without the same assurances of
human and environmental safety as was being required for new products. Because
of this inconsistency, rgress directed EPA to re-register all previously
registered products, so as to bring their registrations and their data bases
into campliance with current requirements [See FIFRA Section 3(g)].

Facing the enormous job of re-reviewing and calling-in new data for the
approximately 35,000 current registrations, and realizing the inefficiencies of
the 'product by product' approach, the Agency decided that a new, more
effective method of review was needed.

A new review procedure has been developed. Under it, EPA publishes documents
called Registration Standards, each of which discusses a particular pesticide
active ingredient. Each Registration Standard summarizes all the data
available to the Agency on a particular active ingredient and its current uses,
and sets forth the 2gency's comprehensive position on the conditions and
requirements for registration of all existing and future products which contain
that active ingredient. These conditions and requirements, all of which must
be met to obtain or retain full registration or re-registration under Section
3(c) (5) of FIFRA, include the submission of needed scientific data which the
Mgercy does not now have, compliance with standards of toxicity, composition,
labeling, and packaging, and satisfaction of the data compensation provisions
of FIFRA Section 3(c) (1) (D).

The Standard will also serve as a tool for product classification. As part of
the registration of a pesticide product, EPA may classify each product for
"general use" or "restricted use" [FIFRA Section 3(d)]. A pesticide is
classified for "restricted use" when some special regulatory restriction is
needed to ensure against unreasonable adverse effects to man or the
ernviroment. Many such risks of unreasonable adverse effects can be lessened
if expressly-designed label precautions are strictly followed. Thus the
special regulatory restriction for a "restricted use" pesticide is usually a
requirement that it be applied only by, or under the supervision of, an
applicator who has been certified by the State or Federal govermment as being
competent to use pesticides safely, responsibly, and in accordance with label
directions. A restricted-use pesticide can have other regulatory restrictions
[40 CFR 162.11(c) (5)] instead of, or in addition to, the certified applicator
requirement. These other regulatory restrictions may include such actions as
seasonal or regional limitations on use, or a requirement for the monitoring of
residue levels after use. A pesticide classified for "general use," or not
classified at all, is available for use by any individual who is in compliance
with State or local regulations. The Registration Standard review campares
information about potential adverse effects of specific uses of the pesticide
with risk criteria listed in 40 CFR 162.11(c), ard thereby determines whether a



product needs to be classified for "restricted use." If the Standard does
classify a pesticide for "restricted use," this determination is stated in the
second chapter.

Requirement to Re-register Under the Standard

FIFRA Section 3(g), as amended in 1978, directs EPA to re-register all
currently registered products as expeditiously as possible. Congress also
agreed that re-registration should be accamplished by the use of Registration
Standards.

Each registrant of a currently registered product to which this Standard
applies, and who wishes to continue to sell or distribute his product in
commerce, must apply for re-regisration. His application must contain proposed
labeling that camplies with this Standard.

EPA will issue a notice of intent to cancel the registration of any currently
registered product to which this Standard applies if the registrant fails to
comply with the procedures for re-registration set forth in the Guidance
Package which accampanies this Standard.

"Product Specific" Data and "Generic" Data

In the course of developing this Standard, EPA has detemined the types of data
needed for evaluation of the properties and effects of products to which the
Standard applies, in the disciplinary areas of Product Chemistry, Envirommental
Fate, Toxicology, Residue Chemistry, and Ecological Effects. These
deteminations are based primarily on the data Guidelines proposed in 1978 (43
FR 29686, July 18, 1978, and 43 FR 37336, August 22, 1978), as applied to the
use patterns of the products to which this Standard applies. Where it appeared
that data from a normally applicable Guidelines requirement was actually
unnecessary to evaluate these products, the Standard indicates that the
requirement has been waived. On the other hand, in some cases studies not
required by the Guidel ines may be needed because of the particular composition
or use pattern of products the Standard covers; 1if so, the Standard explains
the 2gency's reasoning. Data guidelines have not yet been proposed for the
Residue Chemistry discipline, but the requirements for such data have been in
effect for same time and are, the Agency believes, relatively familiar to
registrants. Data which we have found are needed to evaluate the
registrability of some products covered by the Standard may not be needed for
the evaluation of other products, depending upon the composition, formulation
type, and intended uses of the product in question. The Standard states which
data requirements apply to which product categories. (See the second chapter.)

The various kinds of data nomally required for registration of a pesticide
product can be divided into two basic groups:

(A) data that is "product specific," i.e., data that relates only to
the properties or effects of a product with a particular camposition
(or a group of products with closely similar composition); and




(B) “"generic" data that pertains to the properties or effects of a
particular ingredient, and thus is relevant to an evaluation of the
risks and benefits of all products containing that ingredient (or all
such products having a certain use pattern), regardless of any such
product's unique composition.

The Agency requires certain "product specific" data for each product to
characterize the product's particular composition and physical/chemical
properties (Product Chemistry), and to characterize the product's acute
toxicity (which is a function of its total composition). The applicant for
registration or re-registration of any product, whether it is a manufacturing-
use or end-use product, and without regard to its intended use pattern, must
sutmit or cite emough of this kind of data to allow EPA to evaluate the
product. For such purposes, "product specific" data on any product other than
the applicant's is irrelevant, unless the other product is closely similar in
composition to the applicant's. (Where it has been found practicable to group
similar products for purposes of evaluating, with a single set of tests, all
products in the group, the Standard so indicates.) "Product specific" data on
the efficacy of particular end-use products is also required where the exact
formulation may affect efficacy and where failure of efficacy could cause
public health problens.

All other data needed to evaluate pesticide products concerns the properties or
effects of a particular ingredient of products (normally a pesticidally active
ingredient, but in some cases a pesticidally inactive, or "inert,"

ingredient) . Some data in this "generic" category are required to evaluate the
properties and effects of all products containing that ingredient {e.g., the
acute LD-50 of the active ingredient in its technical or purer grade; see
proposed 40 CFR 163.81-1(a) , 43 FR 37355].

Other "generic" data are required to evaluate all products which both contain a
particular ingredient and are intended for certain uses (see, e.g., proposed 40
CFR 163.82-1, 43 FR 37363, which requires subchronic oral testing of the active
ingredient with respect to certain use patterns only). Where a particular data
requirement is use-pattern dependent, it will apply to each end-use product
which is to be labeled for that use pattern (except where such end-use product
is formulated from a registered manufacturing-use product pemmitting such
formulations) and to each manufacturing-use product with labeling that allows
it to be used to make end-use products with that use pattern. Thus, for
exanple, a subchronic oral dosing study is needed to evaluate the safety of any
manufactur ing—use product that legally could be used to make an end-use, food-
crop pesticide. But if an end-use product's label specified it was for use
only in ways that involved no food/feed exposure ard no repeated human
exposure, the subchronic oral dosing study would not be required to evaluate
the product's safety; and if a manufacturing-use product's label states that
the product is for use only in making end-use products not involving food/feed
use or repeated hunan exposure, that subchronic oral study would not be
relevant to the evaluation of the manufacturing-use product either.

If a registrant of a currently registered manufactur ing-use or end-use product
wishes to avoid the costs of data compensation [under FIFRA Section 3(c) (1) (D)]
or data generation [under Section 3(c) (2) (B)] for “"generic" data that is
required only with respect to some use patterns, he may elect to delete those
use patterns from his labeling at the time he re-registers his product., an
applicant for registration of a new product under this Standard may similarly
request approval for only certain use patterns.



Data Compensation Requirements under FIFRA 3(c) (1) (D)

Under FIFRA Section 3(c) (1) (D), an applicant for registration, re-registration,
or amended registration must offer to pay compensation for certain existing
data the Agency has used in developing the Registration Standard. The data for
which compensation must be offered is all data which is described by all the
following criteria:

(1) the data were first submitted to EPA (or to its predecessor agencies,
USDA or FIA), on or after January 1, 1970;

(2) the data were submitted to EPA (or USDA or FDA) by some other
applicant or registrant in support of an application for an
experimental use permit, an amendment adding a new use to a
registration, or for re-registration, or to support or maintain in
effect an existing registration;

(3) the data are relevant to the Agency's decision to register or re-
register the applicant's product under the Registration Standard,
taking into accowunt the applicant's product's camposition and intended
use pattern(s);

(4) the data are determined by EPA to be valid and usable in reaching
regulatory conclusions; and

(5) the data are not those for which the applicant has been exempted by
FIFRA Section 3(c) (2) (D) fram the duty to offer to pay campensation.
(This exemption applies to the "generic" data concerning the safety of
an active ingredient of the applicant's product, not to "product
specific” data. The exemption is available only to applicants whose
product is labeled for end-uses for which the active ingredient in
question is present in the applicant's product because of his use of
another registered product containing that active ingredient which he
purchases from another producer.)

M applicant for re-registration of an already registered product under this
Standard, or for registration of a new product under this Standard, accordingly
must detemine which of the data used by EPA in developing the Standard must be
the subject of an offer to pay compensation, and must submit with his
application the appropriate statements evidencing his campliance with FIFRA
Section 3(c) (1) (D).

An applicant would never be required to offer to pay for "product specific"
data submitted by another fim. In many, if not in most cases, data which
arespecific to another fimm's product will not suffice to allow EPA to evaluate
the applicant's product, that is, will not be useful to the Agency in detemin-
ing whether the applicant's product is registrable. There may be cases, how-
ever , where because of close similarities between the composition of two or
more products, another firm's data may suffice to allow EPA to evaluate some or
all of the "product specific" aspects of the applicant's product. In such a
case, the applicant may choose to cite that data instead of submitting data
fran tests on his own product, and if he chooses that option, he would have to
comply with the offer-to-pay requirements of Section 3(C) (1) (D) for that data.

Each applicant for registration or re-registration of a manufacturing-use
product, and each applicant for registration or re-registration of an end-use



product, who is not exempted by FIFRA Section 3(c) (2) (D) , must comply with the
Section 3(c) (1) (D) requirements with respect to each item of "generic" data
that relates to his product's intended uses.

A detailed description of the procedures an applicant must follow in applying

for re-registration (or new registration) under this Standard is found in the
Guidance Package for this Standard.

Obtaining Data to Fill "Data Gaps"; FIFRA 3(c) (2) (B)

Same of the kinds of data EPA needs for its evaluation of the properties and
effects of products to which this Standard applies have never been submitted to
the Agency (or, if submitted, have been found to have deficiencies rendering
them inadequate for making registrability decisions) and have not been located
in the published literature search that EPA conducted as part of preparing this
Standard. Such instances of missing but required data are referred to in the
Standard as "data gaps".

FIFRA Section 3(c) (2)(B), added to FIFRA by the (ongress in 1978, authorizes
EPA to require registrants to whamn a data requirement applies to generate (or
otherwise produce) data to fill such "gaps" and submit those data to EPA. EPA
must allow a reasonably sufficient period for this to be accomplished. If a
registrant fails to take appropriate and timely steps to fill the data gaps
identified by a section 3(c) (2) (B) order, his product's registration may be
suspended until the data are submitted. A mechanism is provided whereby two or
more registrants may agree to share in the costs of producing data for which
they are both responsible.

The Standard lists, in its summary second chapter, the "generic" data gaps and
notes the classes of products to which these data gaps pertain. The Standard
also points out that to be registrable under the Standard, a product must be
supported by certain required "product specific" data. In sane cases, the
Agency may possess sufficient "product specific" data on one currently
registered product, but may lack such data on another. Only those Standards
which apply to a very small number of currently registered products will
attempt to state definitively the "product specific" data gaps on a 'product by
product' basis. (Although the Standard will in some cases note which data that
EPA does possess would suffice to satisfy certain "product specific” data
requirements for a category of products with closely similar composition
characteristics.)

As part of the process of re-registering currently registered products, EPA
will issue Section 3(c) (2) (B) directives requiring the registrants to take
appropriate steps to fill all identified data gaps —- whether that data in
question is "product specific" or "generic" — in accordance with a schedule.

Persons who wish to obtain registrations for new products under this Standard
will be required to sulmit (or cite) sufficient "product specific" data before
their applications are approved. Upon registration, they will be required
under Section 3(c) (2) (B) to take appropriate steps to sulbmit data needed to
fill "generic" data gaps. (We expect they will respond to this requirement by
entering into cost-sharing agreements with other registrants who previously
have been told they must furnish the data.) The Guidance Package for this
Standard details the steps that must be taken by registrants to comply with
Section 3(c) (2) (B) .



Amendments to the Standard

Applications for registration which propose uses or formulations that are not
presently covered by the Standard, or which present product campositions,
product chemistry data, hazard data, toxicity levels, or labeling that do not
meet the requirements of the Stardard, will automatically be considered by the
Agency to be requests for amendments to the Standard. In response to suwch
applications, the Agency may request additional data to support the proposed
amendment to the Standard, or may deny the application for registration on the
grounds that the proposed product would cause unreasonable adverse effects to
the environment. In the former case, when additional data have been
satisfactorily supplied, and providing that the data do not indicate the
potential for unreasonable adverse effects, the Agency will then amend the
Standard to cover the new registration.

Each Registration standard is based upon all data and information available to
the Agency's reviewers on a particular date prior to the publication date.
This "cut-off" date is stated at the beginning of the second chapter. 2ny
subsequent data sulmissions and any approved amendments will be incorporated
into the Registration Standard by means of addenda, which are available for
inspection at EPA in Washington, D.C., or copies of which may be requested fram
the Agency. When all the present "data gaps" have been filled and the
submitted data have been reviewed, the Agency will revise the Registration
Standard. Thereafter, when the Agency determines that the internally
maintained addenda have significantly altered the conditions for registration
under the Standard, the document will be updated and re-issued for publication,

While the Registration Standard discusses only the uses and hazards of products
containing the designated active ingredient(s), the Agency is also concerned
with the potential hazards of some inert ingredients and impurities.
Independent of the develomment of any one Standard, the Agency has initiated
the evaluation of some inert pesticide ingredients. Where the Agency has
identified inert ingredients of concern in a specific product to which the
Standard applies, these ingredients will be pointed out in the Guidance Package.



CHAPTER 2

REGULATORY POSITION

This chapter presents the Agency's decision on what standards of
product composition, toxicity, use, labeling, and packaging are
required for the pesticide active ingredients in question. The
decision complies with the rules and regulations (49 CFR 162)
used to implement the Federal Insecticide, Fungicide, and
Rodenticide Act, as amended (FIFRA), and with the Agency's
present regulatory policies. There are different requirements
for manufacturing-use chemicals and for each type of end-use
formulation which present a significantly different set of
hazards. This Registrgtion Standard is based upon all data and
information on Fumarin * and its Sodium Salt available to the
Agency's reviewers as of August, 1979.

REGULATORY DECISION

The Agency has reviewed the data available to it on Fumarin and
the Sodium Salt of Fumarin. As will be indicated in the
Topical Discussions which follow, scientific data on Fumarin
products are almost entirely absent. Based on the uses of this
rodenticide, however, the Agency believes that none of the risk
criteria found in Section 162.11(a) of Title 42 of the U.S. Code
of Federal Regulations would be met or exceeded for Fumarin.
Fumarin products currently registered, therefore, may be re-
registered subject to conditions imposed for filling the data
gaps and the label modifications which have been identified.
When these data requirements are filled, the Agency will
reassess the registration status of Fumarin products.

CRITERIA FOR REGISTRATION UNDER THE STANDARD

1. Product Composition

In order to be covered under this Standard, technical
Funarin, Fumarin Sodium Salt, and their diluted
products must comply with the following standards. All
products must contain Fumarin (3-(alpha-acetonyl-

fur furyl) -4-hydroxycoumarin) or its Sodium Salt as an
active ingredient (a.i.). The Agency expects technical
Fumarin to be 98% a.i. Should an applicant desire to
register any products that depart from those covered by
this standard, that applicant should contact the Agency
for specific directions on how to register those

n
¥ "Fumarin 1is a registered trade name of Amchem Products,
Inc. Its use in this document does not constitute endorsement
or recommendation for use by this Agency. Since there is no
acceptable common name for this compound, the trade name will be
used in this document  for convenience.



products. The acute toxicology testing on technical Fumarin and
technical Fumarin Sodium Salt must demonstrate into which
Toxicity Categories (I through III) the products fall for the
following acute effects:

2.

Acute Oral Toxicity;

Acute Dermal Toxicity;
Acute Inhalation Toxicity;
Primary Eye Irritation; and
Primary Dermal Irritation.

Labeling

Labels for currently registered manufactur ing-use
Funarin products must include the following:

The intended end-use of products formulated from
technical and concentrated products determine which
data the applicants for (re)registration of the
manufacturing-use product are required to submit or
cite. All technical and concentrated products must
therefore carry one of the following statements on the
label:

(1) For Formulation Into End-Use Rodenticide
Products Intended Only for Domestic, Non-Food
Use;

(2) For Formulation Into End-Use Rodenticide

Products Intended Only for Non-Domestic, Non-
Food Use; >

(3) For Formulation Into End-Use Rodenticide
Products Intended Only for Non-Domestic, Non-
Food Use excluding dumps; or

(4) For Formulation Into End-Use Rodenticide
Products Intended Only for Domestic or Non-
Domestic, Non-Food Use.

Data Gaps

Additional testing is a condition for the reregis-
tration of all currently registered Fumarin and Fumarin
Sodium Salt products. Under Section 3(c) (2)(B) (ii) of
FIFRA, as amended, current registrants of Fumarin and
Fumarin Sodiunm Salt products must agree to develop the
required data within 98¢ days of being notified of these
standards in order to remain eligible for reregis-
tration. Anyone wishing to register new Funarin and
Fumar in Sodium Salt products or anyone wishing to
receive Federal registrations for products which are
currently registered in one or more of the states at
the time these standards are published, must agree to
provide the required testing or to share in the cost of
developing the data as a condition of registration
under 3(c) (7) and 3(c) (1)(D). In addition, registrants



of new products must offer compensation for all
applicable data used to set the standards listed below
which were submitted to the Agency after December 31,
1969, as provided in Section 3(c) (1) (D) of FIFRA.

The data needed to support the reregistration of
formulations of Fumarin and its Sodium Salt are
tabulated according to discipline in the Tables which
follow.

These requirements are based on a review of the limited
scientific data available on Fumarin and the use
pattern and methods of formulations of Fumarin
products. Most of the product chemistry data decribed
in 43 FR, No. 132, Part 163.61-2 are reguired by the
Agency to characterize Fumarin and its Sodium Salt and
to determine its environmental and health hazards.
Environmental Fate data are not being required because
of the use pattern of Fumarin and its Sodium Salt, the
limited poundage that is available and the small chance
of residues being found in soil or water. The Agency
is requiring a label modification, however, to reduce
any potential hazard. Toxicology data are being
required, in most cases, for Technical Fumarin and the
@.5% Fumarin concentrate only because currently
registered formulations of Fumarin are substantially
similar in composition and are formulated with natural
ingredients as inerts. In addition, while the Agency
eXpects some exposure, such exposure is likely to be
low in most cases.

Ecological Effects data are not required so long as the
registrant modifies labels to require use with bait
boxes and only in or around buildings and other
structures and in transport vehicles (truck, planes,
and ships). Available studies, although inadequate,
suggest that Fumarin is at least highly toxic to wild
mammals. Avian hazard can result from direct ingestion
of baits and through secondary poisoning. Hazard to
aquatic organisms and wildlife is expected to be
minimal, however, because of the low volume of use and
method of application. Thus, registrants may satisfy
data requirements by modifying labels. Should
registrants not wish to use required labeling, or
should other significant uses be proposed, the
Ecological Effects data discussed in Chapter 7 may be
required unless a logical argument can be made which
shows minimal expectation of exposure, and consequent-
ly, risk. Registrants who seek use in dumps on their
labeling must specifically address non-target effects
by either submitting data or demonstrating to the
Agency that use patterns are such as to preclude
unreasonable exposure. In addition, these studies may
be required to support the continued registration of
these products 1f total yearly production of Fumarin
and its Sodium Salt reach 25,000 pounds.
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Additional Labeling Requirements

Much of the data needed to complete all the labeling
requirements (49 CFR 1562.1d) and risk assessment
requirements (Section 162.11) for Fumarin products do
not now exist. However, until the data are submitted
to complete this registration standard, the Agency
will require registrants to update their labels
according to current requirements. These require-
ments are found in Section 162.10, Subpart H (Label
Development) of the Registration Guidelines (currently
being drafted by the Agency), and in the format labels
which are being supplied to the registrants.

Oral, dermal, and inhalation exposure may occur because
of the type formulations (dust and liquid) of Fumarin
products and the location and duration of placement of
the baits. A review of Fumarin's methods of formula-
tion and use patterns indicates that commercial
applicators and formulators as well as other persons in
contact with Fumarin products in and around homes and
buildings, especially children, domestic animals, and
wildlife, could be exposed if use directions are not
followed explicitly. Thus, label modifications are
required to reduce any hazards associated with Fumarin
products and to provide the reader with labels that are
more likely to be understood and followed.

Basically, the required labeling changes include
clarifying the sites, pests, and methods of .
application; revising out-of-date precautionary and
storage/disposal statements; and placing label text in
a clear, readable format.

Labels must include the following precautionary
statements:

a. Tamper proof bait boxes are required for
both Fumarin solid and Sodium Salt of Fumarin
liguid end-use baits which are used for outdoor
and agricultural uses. For other uses, excluding
dumps, tamper proof bait boxes are required or
baits must be placed in areas inaccessible to
children, pets, and non-target wildlife. Labels
must state:

1) For outdoor agricultural premises prepared
baits must be placed in tamper proof bait
boxes.

2) For other uses, excluding dumps, prepared
baits must be placed in tamper proof bait
boxes, or in areas inaccessible to
children, pets, and non-target wildlife.

3) Baits and dead animals are to be picked up
and disposed of properly, with care to
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prevent baits and dead animals from getting
into soil and/or water, including sewage.

b. The term, "around", for labeling purposes means
within five (5) feet of exterior surfaces of
buildings, and not in fields adjacent to
buildings.

€. Avoid contamination of food and feedstuffs. Do
not place baits in contact with food or feedstuff

or on food handling surfaces.
d. Note to physicians.

If swallowed by humans, domestic animals, or
pets, this material may reduce the clotting
ability of the blood and cause bleeding. 1In
such cases, intravenous and oral administration
of vitamin K, combined with transfusion

of fresh blodd or fresh frozen plasma may be
indicated as in the case of hemorrhage caused by
overdoses of bishydroxycoumarin.

e. Formulators, commercial applicators, and mixers
must wear protective clothing, including long
sleeves and impermeable hand gloves and face
masks when mixing and handling Fumarin
products. Remove clothing and wash after
handling.

£. For Manufacturing Use products, including
Technical and Concentrates, do not discharge into
lakes, streams, ponds, or public waters
unless in accordance with an NPDES permit.
For guidance contact your Regional Office
of EPA.

The registrants of products containing Fumarin or its
Sodium Salt must follow the appropriate labeling format
provided by the Registration Division in the Guidance
Package.

Efficacy Data Requirements

Because the efficacy of products containing Fumarin and
its Sodium Salt is formulation specific, the Agency is
not including these data as part of the standard.
However, as part of each application for registration
or re-registration, the registrant must submit or
reference acceptable laboratory efficacy data
supporting his/her product.

The following table summarizes the required laboratory
efficacy tests that need to be submitted or referenced
for each type of product:

15



Numerical Designation of Test*

Type Description of Products 1.291 1.2982 1.283 1.294
I Technical & Concentrates X X
Formulated into Registered
Products
11 Concentrates Diluted into X X
End Use Liquid Baits
III Concentrates Diluted into X X
End Use Dry Baits
v Concentrates Diluted into X X
Registered Baits
v Ready-to-Use End Use Dry X X
Baits

*The Registration Division will provide the registrants
with a copy of the protocols applicable to their
products and with a list of laboratories which do this
type of testing. The types of testing required for
efficacy are contained in EPA's Standard Test Methods
for Anticoagulants, Revision 9, February 17, 1978.

They are:

1.281 Standard Norway rat anticoagulant liquid bait
efficacy laboratory test method.

1.2¢92 Standard house mouse anticoagulant liquid bait
efficacy laboratory test method.

1.283 Standard Norway rat anticoagulant dry bait
efficacy laboratory test method.

1.204 Standard house mouse anticoagulant drf bait
efficacy laboratory test method.

16



CHAPTER 3

PRODUCT CHEMISTRY

INTRODUCTION

FIFRA 3(c)(2)(A) requires the Agency t0 establish guidelines for
registering pesticides in the United States. The Agency
requires registrants to provide quantitative data on all

added ingredients, active and inert, which are equal to or
greater than C.1% of the product by weight.

To establish the composition of products proposed for
registration, the Agency requires data and information not only
on the manufacturing and formulation processes, but also a
discussion on the formation of manufacturing impurities and
other product ingredients, intentional and unintentional.
Further, to assure that the composition of the product as
marketed will not vary from the composition evaluated at the
time of registration, applicants are required to submit a
statement certifying upper and lower composition limits for the
added ingredients, and upper limits only for some unintentional
ingredients. Subpart D (43 FR, No. 132, 29696, July 10,

1978) suggests specific precision limits for ingredients based
on the percentage of ingredient and the standard deviation of
the analytic method.

In addition to the data on product composition, the Agency also
requires data to establish the physical and chemical properties
of both the pesticide active ingredient and its formulations.
Data are needed concerning the identity and physical state of
the active ingredient (e.g., melting and boiling point data,
vapor pressure and solubility). Data are also required

on the properties of the formulated product to establish
labeling cautions (e.g., flammability, corrosivity and storage
stability). The Agency uses these data to characterize each
pesticide and to determine its environmental and health hazards.

CHEMISTRY PROFILE

FumarinR, 3-(alpha-acetonylfurfuryl)-4-hydroxycoumarin, is a
rodenticide which contains a minimum of 98% of the active
ingredient in its technical form.

Pechnical Fumarin is an amorphous cream-colored powder with a
very slight characteristic odor. It is stable at ambient
temperature. Technical Fumarin is very slightly soluble in
water and soluble in ethanol, methanol, isopropangl and
acetone. The melting point range is from 121-123°C.

Technical Fumarin is a "manufacturing-use product" and is not
registered for end uses in technical concentrations.
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Amchem Products, Inc. a subsidiary of Union Carbide Agricultural
Products Company, Inc., is the sole manufaciurer of Technical
Fumarin. ZEnd-use products are formulated as both Fumarin solid
baits and Sodium Salt of Fumarin. All products contain Fumarin
as the active ingredient, with no multiple active ingredient
products registered. End-use formulations are registered both
for household and agricultural and industrial site uses for the
control of rats and mice.

There are no data available on the composition and percentages
of inerts in the 50% and 10% Fumarin concentrates. In addition,
no physical/chemical properties for these formulations were
reported.

TOPICAL DISCUSSION

In accordance with each of the Topical Discussions listed below
is the number of the section in the 'Proposed Guidelines for
Registering Pesticides' of July 10, 1978 (43 FR, NO. 132, Part
163.61-2), which explains the minimum data that the Agency
requires in order to adequately assess a pesticide's Product
Chemistry.

Data Gaps Guidelines Section
Chemical Identity 163.61-3
Manufacturing Process 163.61-4
Percentages of Components in Pesticide Products 16%.61-6
Product Analytical Methods and Data 163.61-7
Physical/Chemical Properties 16%.61-8

1. Fumarin

Chemical Identity

Fumarin is the trade name for 3-(alpha-Acetonylfurfuryl)-4-
hydroxycoumarin. Other trade names that include the identical
chemical compound as Fumarin are Coumafuryl, Coumarfuryl,
Foumarin, Krumkil, Iurat, Ratafin and Rat-A-Way.

The technical chemical characterization for PFumarin follows:

Chemical Name: 3-(alpha-Acetonylfurfuryl)-4-hydroxycoumarin or
4—Hydroxy—3—[3—oxo—1-(2-fury1)butylﬁ coumarin

Molecular Weight: 298.28

Chemical Formula: C1 H1 0

Type: Rogen%igide

Shaughnessey #: 086001

C.A.S. #: 117-52-2
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Manufacturing Process

The manufacturing process for Fumarin as employed by Amchem
Products, Inc., was not reported. This constitutes a data gap.
However, a British patent |[Spiess et al. 1955, 0500626] was
granted covering a general process for the production of 3-
substituted-4-hydroxycoumarins. This process could be used to
show a methodology for producing Fumarin; but there is no
certainty that this process is used by the manufacturer.

In this process, furfurylidene acetone, 4-hydroxycoumarin and
trisodium orthophosphate in water are refluxed together for 4
hours. Upon cooling, the reaction mass is washed with water and
dissolved in benzene. The benzene solution is filtered and
purified by means of a diluted solution of alkali. Purification
takes place by repeatedly dissolving the precipitate in alkali
and precipitating with acid. The yield of this process is about
77%. No indication of the degree of purity is reported.

Percentages of Components in Fumarin Products

a. Technical Fumarin:

Technical Fumarin contains 3-(alpha-Acetonylfurfuryl)-4-
hydroxycoumarin at 98% minimum concentration and inert
ingredients at 2%. The confidential statement of formulas for
the various Fumarin concentrates and ready to use products
contain the technical Fumarin at the percentages indicated plus
various inert ingredients. The identity of inert ingredients in
these products will not be discussed but are contained in a
"Confidential Statement of Formulas". However, the Agency gave
full consideration to this information in developing the
Registration Standard. The inert ingredients for Fumarin 50%
and 10% concentrates were not included in the confidential
statement of formulas. This constitutes a data gap-.

b. TFumarin Solid Concentrates

a. 50% a.i.
b. 10% a.i.
c. 0.54 a.i.
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¢. Fumarin Solid Ready To Use

0.5% a.i.
0.025% a.i.

Product Analytical Methods and Data

A method for the analysis of Technical Fumarin [Segal, 1958,
00001200] has been submitted. In this procedure, a sample is
extracted with ethylene dichloride. After extraction, decanting
and centrifuging, a portion of the clear liquid is mixed with 1%
NaOH solution. The alkali solution is decanted and the optical
density is measured at 305 millimicrons using a Beckman Model DU
Spectrophotometer. The reading is compared with a reading for a
standard amount of Fumarin, and the amount present in the sample
is calculated. While no validation data is offered, the method
is regarded as adequate for the purpose of quantification. No
means of positive identification is reported.

No infrared, ultraviolet or mass spectral data were

submitted. No methods were reported for the analysis of the
impurities in the technical material. This lack of analytical
methods for impurities constitutes a data gap in the information
needed to support this standard.

Physical/Chemical Properties.

The physical/chemical properties of Fumarin technical material
[Amchem, no date, 00001199] are depicted as follows:

Color: cream—colored

Cdor: very slight characteristic odor depending on the
purity of the technical material

Melting Point:  121-123°C (pure 123-124°C)

Solubility:
water: very slightly soluble
ethanol: soluble
methanol: soluble
isopropanol: soluble
acetone: soluble
benzene: 7.25 grams/100 grams solvent @
Monochlorobengene: 5.4% grams/100 grams solvent @
Toluene: 4.02 grams/100 grams solvent @
Ethylene dichloride: 15.4 grams/100 grams solvent @ 26°¢
Chloroform: 26.7 grams/100 grams solvent @
Carbon tetrachloride: 0.69 grams/100 grams solvent @

Stability: completely stable at ambient temperature.
Fumarin forms water-soluble salts with
inorganic and organic bases.

20



Physical State: amorphous powder

Data were not submitted on the octanol/water
partition coefficient, vapor pressure, pH,
flammability corrosion characteris-

tics. This missing information consti-

tutes a data gap which will be addressed under
the section, "Generic Data Gaps."

No physical/chemical properties data were
submitted for any Fumarin formulation types.
This constitutes a data gap for each type of
formulation: Technical Fumarin and Fumarin
Solid Concentrates; and Fumarin Solid

Ready to Use.

2. Sodium Salt of Fumarin (for Liquid Use)

The Sodium Salt of Fumarin has been registered in formulations
of so0lid concentrate for dilution in aqueous solutions. The
active ingredients range from 0.14 percent to 1.20 percent in
the formulations.

a. 1.20% a.i.
b. 0.50% a.i.
c. 0.14% a.i.

Chemical Identity

Data are not available on the chemical identity of the Sodium
Salt of Fumarin. This constitutes a data gap.

Manufacturing Process

Data are not available on the manufacturing process of the
Sodium Salt of Fumarin. This constitutes a data gap.

Percentages of Components in Sodium Salt of Fumarin

Data are not available on the percentages of components in the
Sodium Salt of Fumarin. This constitutes a data gap.

Product Analytical Methods and Data

An analytical method for the determination of Sodium Salt of
Fumarin in a technical material and formulation was submitted
[Segal 1958, 00001200]. This analytical method is practically
the same as the one for Pumarin with the following exception.
Formulations containing Fumarin are extracted with ethylene
dichloride; however, this extraction method is not applicable to
the Sodium Salt of Fumarin because of the formation of emulsions
of sodium hydroxide and ethylene dichloride. Consequently, the
Sodium Salt of Fumarin is extracted from the sample with dry

21



acetone. The acetone is decanted, removed under vacuum, and the
residue taken up with 1% sodium hydroxide. The absorption at
305 millimicrons is read on a Beckman Model D.U. Spectro-
photometer and correlated with a standard curve to determine the
Sodium Salt of Fumarin content. This procedure was checked and
found to give recoveries of 99.7% and 99.8%. The sensitivity of
the method is ca 1 mg of Fumarin/100 ml of 1% sodium hydroxide
solution.

No methods were submitted for the quantification and identi-
fication of possible impurities in the technical material and
formulations. This constitutes a data gap.

Physical/Chemical Properties

Except for an analytical method for the determination of the
Sodium Salt of Pumarin, no other data pertaining to the Sodium
Salt were submitted. Accordingly, none of the requirements
stated in the Proposed Registration Guidelines of July 10, 1978
(43 FR, No. 132, Part 163.61-8) are satisfied and this
deficiency constitutes a gap in the data base.

In addition, other registration requirements, i.e.,
identification of the compound, discussion of the manufacturing
process, identification of impurities, discussion of inert
ingredients, methodology for the analysis of the compound and
its impurities, are also not satisfied. Consequently, for the
(re)registration of the Sodium Salt of Fumarin, all of the
above data (except the analytical method) are needed.

DISCIPLINARY REVIEW

Generic Data Gaps
Required Labeling

t.Generic Data Gaps

Assuming that the Sodium Salt of Fumarin's properties are
different from Pumarin because of its more polar nature and
coupled with the lack of any chemical data on this compound, all
data requirements that are pertinent to its use are required.
The data for Fumarin and Fumarin Sodium Salt as technical
chemicals, concentrates (manufacturing use products) and end-use
formulated products are required.

The data requirements identified in Table 1 are gaps in the
product chemistry data base needed to adequately support a
Registration Standard for Fumarin. Following each data
requirement is listed the type formulation of Fumarin on which
the Agency needs data. This data is described in the Proposed
Registgation Guidelines of July 10, 1978 ( 43 Fr, No. 132, Part
16%.61).
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2.Required Labeling

With the present data gaps, this Standard does not require changes
in the current physical/chemical hazard labeling.
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CHAPTER 41

ENVIRONMENTAL FATE

USE PROFILE

This registration standard covers Faderally registered uses of
Fumarin, 3-(alpha-Acetonylfurfuryl)-4-hydroxycoumarin, and its
Sodium Salt. Tha Environmental Protection Ajgency (EPA) has
registered these products as single active ingradients in
differcont conceantrations and forwulations. Ta: regiscracions
are grouped into five different label types for both Fumarin and
the Sodium Salt of Fumarin. Tihis section describes current
label use directions; changes in these directions have bezen
dictated in Chapcer II.

Type Description of Products Percentages
I Technical and Concontrates 98%, 50%, 103
Formulated into Registered
Products

II Concentrates Diluted into 1.2%, 0.53%, 0.14%
End Us: Liquid Baits

III Concentrates Diluted into 2.5%
BEnd Use Dry Baits

Iv Concentrates Diluted into 3.5%
Registered Baits

v R2ady-to-Use, End Usc Dry 3.025%
Baits (meal, pellet, or
block)

Fumarin, a minor us2 pesticide that has a cotal yearly
production of less than 5,000 pounds active iagredient (Xline,
1976), is an anticoagulant rodenticide, usaed as a dry bait in
and around buildings and other structures and in traansport
vehicles (trucks, planes, and ships) for the control of Norway
and Roof Rats and llouse Mice (commensal rodents). The Sodiunm
Salt formulations are intendad for usz2 in liguid baits for the
control of the same rats and mice, in thz areas notad above.
Most of the oldar labeling simply iastructs ths user to place
baits in areas where rats and mice "feed, water or travel". A
few labals also specify tne us2 of Fumarin products in Juaps.
The baits are to be placed in locations not accessible to
children, pets, livestock, or nontargat wildlife or bz placed in
tamper proof bait boxes.

Fumarin and its Sodium Salt are not mixed with osther pesticides,

although their baits may be used in conjunctioan with other
rodznticides in a vontrol proyranm.
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The methods of application for products containing Fumarin or
its Sodium Salt are summarized below:

Type I. Technical (98%) and Concentrates (50%,10%) Formulated
into Registered Products

These products are to be usad only to formulate other registered
products and, therefore, do not have application directions.

Type II. Concentrate(l.2%, 0.5%, 0.14%) Diluted into End Use
Liquid Baits

These products, which all contain the Sodium 3alt of Fumarin,
are to be diluted with water to prepare a liquid bait containing
J.0125% active ingredient. The label specifies that the baits
are to be applied in the following manncr for control of
commensal rats and mice:

a) For rats, up to 1 quart of bait solution is
placed in shallow containers, chick founts,
or special dispensers, where rats feed, water
or travel. Bait is maintained at these
locations for a minimua of 10 days.

b) For mice, up to 1 pint of bait solution is
placed in shallow containers, chick founts,
or special dispesnsers, set at 3 to 12 fcet
intervals where nice feed, wator or travel.
Bait is maintaina2d at thesc locations for a
alninun of 15 days.

Type III. Conceantrates (0.5%) Diluted into End Use Dry
Baits

Those products are to be diluted (one part concentrate to 192
parts bait, by weight) with materials suci as corn mezal, rollad
vats, meat, and fish to prepare an essentially dry balit
containing 0.025% active ingredient. The label specifies that
baits are to b2 applied ian the following mannar for commensal
rats and mice:

a) For ruts, 4 to 15 oz of bait is placed in
dry, shallow containers at locations wherce
rats feed, water or travel. Balt is main-
tained at these locations for a mininum of
13 Jdays.

b) For mice, 0.25 to 0.5 oz of bait is placed
in dry, shallow containers at intervals of
8 to 12 fect whaere mice food, water or ctravel.
Bait i3 maintained at these locations for a
alninum of 15 dJdays.
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Type 1IV. Concantrates (J.5%) Diluted into Registerad
Baits

Tals product is to bo used only to formulate other registered
rodenticide baits. This type of product will not bear end-usc
application directions.

Type V. Ready-to-Usz, End Use Dry Baits ({0.25%)

Thesz products, which are formulated as ready-to-use granular
meal, pellets, or block, are to be usaed without dilution (ready-
to-usc) according to the gesneralized amethod of application.
Directions for Type TII Fumarin products, apply.

EXPOSGURE PROFILE

Products of Fumarin and the Sodiun Salt of Fumuarin are available
for usz by commercial applicators and by homeowners in the foram
of dust and liquid conzentrates as well as and-us2 dry
forimulations. fThe dust concentrate is dilutad into end-use dry
baits by mixing with materials such as oats, corn meal, meat or
fisnh, and is placed in shallow containers for a minimun of tan
days for th2 control of rats. Liguid concentrates are mixad
with water and then placed in the same amanner. There 1is a
potential for dormal contact during preparation and placement of
the 2nd-use baits, particularly in the case of uncrained or
incexperienced users. Due to the extremely low potential for
vaporization of either Funarin or its Sodium Salt, and the
coarse nature of tine vehicle used for the Just coaccaclaitu,
inaalation ekposure 1s unlikely. 3Sinve Zhe Zonsoatrates are
Aaiged with vlible substanzes and cemaln in slace for sovecal
days, there is a potoential for ingestion of the end-use baits

by caildren and domestic animals, c¢specially if use direccions
are not followaed explicitly.

[ {

(]

Technical Fumarin

Fumarin Solid Concentrate

Sodium Salt of Fumarin Solid Concentrato
T T e T

Fumarin Solid R.ady to Usc

Technical Fumarin: For persons involved in the
handling, storaje, and shipaznt of Technical Fumarin,
thare is little likelihood of oral exposure. Tazre
is a possibility of botn dermal and inhalation expo-
sure, aowever, because this product is ia the fornm
of a powder.

Fumarin 3o0lid Concentrate and Sodium Sult of Fumarin
Solld Concentrate: For persons preparing baics oy

mixing the concentrate with an edible substance, there 1s
a potential for dermal exposure because of contact wica
the active ingredient. here is also potential for
exposure through ingestion of tho balts, pacrticularly dy
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children and domestic animals. Because the bait remains
in pluce from 3 to 15 Jdays, such lngestion could be
rapaated.

The potential for ingastion also applies to wildlife which
have access to the bait aresas, especially birds, small
mamnals, related rodents, or other animals waich may
frequent the trzatment areas. Direct ingestion may occur
as a result of contamination of tha food web. Predators
may sat exposad wildlife or the target animals.

Fumarin Solid Rzady to Use: For persons handling the
ready~-to-use Fumarin products, there is little chance

of exposure by ingestion or inhalation. Dermal exposure

is possible, but is expected to be less likely than during
mizing and subsaquent placement of the concentrates. There
is a potential for ingastion of the baits by children and
domestic animals, especially if use directions are not
follow2d explicitly.

The potential for ingestion applies as well to wildlife
which have access to th: balt areas, especially birds,
small mammnals, related rodents, or other animals which
frequant tra2atwment areas, Direct ingestion may occur

as a result of contamination of the food web. Predators
and domestic animals may be exposad by eating the target
animal or exposad non-target wildlife (see Ecological
Effects Chapter), 2specially if use directions are not
followad explicitly.

TOPICAL DISCUSSION

Data usually required for the menufacturing-use chamical
consists of hydrolysis and activated sludge wmetabolism studies
as specified in Sections 163.52-7(b) and 153.562-8(qg),
respeccively (43 FR, 29595). Data usually reguired for products
intend=d for Jdomestic outdoor applications are: hydrolysis,
aerobic soil metabolism, field soil dissipation and absorption,
as specvified in Saction 163.562-5(1). hese data, however, do
not generally apply to all classes of products. Uss patterns of
rodanticide products practically 2liminate th2 kinds of
potential hazards associated with insecticide, herbicides, or
fungicide products use patterns,

Tumarin and its Sodium Salt are rodenticidas waich are used to
control rats and mice in and around domestic dwellings, medical
facilities, agricultural premises, ships, public transgport
vehicles, waste dumps, and commercial, industrial and public
premises. Bocaus2 of the low application rates (g.2821 oz.
a.i./qt water, 1 pt/bait station and 0.004 o0z. a.i./156 oz. solid
bait, with bait stations every 10 feet) for domestic uses, the
Agency does not expect that Fumarin residues will be in soil or
wiater or will remain in the vapor state for any wmeasurable
period of time such that an assessment of potantial re-sntry
hazard is necessary. Cons2quently, no data are regquired on the
Eavironmental Fat2 of Fumarin or its Sodium Salt.
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DISCIPLINARY RUVILEW

Gencric Dala Gaps
Reguired Labeliag

Gencric Datu Gaps

Because of the use pattern of Funarin and its Sodium Salt, cthe
limit2d poundage thut is available and the small chance of
residuzs beiny found in s30il or water, Environmental Fate data
are not ne=2ded to support the reglistration of products of
Fumarin and ics Sodiunm Salt.

Required Labeling

All technical and concentrated Fumarin products must carcy cie
following warning on the label unler the "Hazards to
Wildlife" section:

Do not disciarga into lakes, streams, ponds, or public water
unless in accordance with an NPDES permit. For juidanceoe,
contact your R2gional Office of the EPA.

Because of the potential for ingoestion of baits by children a
domestic animals, registrants are regquired to modify labels t
raquire that baits be placed in 1lnaccessible arcas or be plac
in tamper proof buit boxes as discussed ia Chapter 2.
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CIIAPTER 5

RESIDUE CHEMISTRY

Fumarin and its Sodiun Salt are used as rodenticides for the
control of various species of rats and mice. These products
have no food or feed use. Thus, there are no residue chemistry
data requirements for Fumarin and tne Sodiua Salt of Fumacrin.
As a deterrant to its use around food and feed, label
directions must include in the precautionary section the
statement; "avoid contamination of food and feedstuffs and food
nandling surfaces."
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CHAPTER 6

TOXICOLOGY

TOXICOLOGY PROFILE

Scientifically sound data on the toxicity of Fumarin and its
formulated products are not currently available. A review of
Fumarin's uses suggests, however, that exposure may occur. It
it 1likely that oral, dermal, and inhalation exposure could
occur because of Fumarin's use in and around homes, buildings,
and farm buildings, however, repeated significant exposure is
unlikely except for commercial applicators who use Fumarin
routinely, especially in formulating baits from concentrates
(see Environmental Fate discussion). Exposure to commercial
formulators and applicators could be greatly reduced if
protective clothing including gloves, long sleeves, and face
masks are worn when handling Fumarin products.

The Agency's Proposed Guidelines (43 FR 163.81-.83) describe

the toxicity data requirements needed by the Agency to determine
the toxicity of pesticides to humans. Ordinarily separate
studies are required for each end-use formulation. The Agency
has determined that currently registered formulations of Fumarin
are substantially similar in composition, differing only in form
of the active ingredient - acid or sodium salt - and formulated
with natural ingredients as inerts. Therefore, in most cases,
toxicity data will be required for technical Fumarin and the
@.5% Funarin concentrate only. Because of the great sensitivity
of the eye to foreign substances, irritation testing will be
required on technical Fumarin and some representative formulated
products to ascertain effects on formulators exposed to the
active ingredient and the dusts of the inert foodstuffs. The
specific guidelines requirements are listed under the individual
topical discussions that follow.

Technical Fumarin

Inadequate data were available to assess technical
Fumarin's acute toxicology and irritation potential.
Testing is required for acute oral, acute dermal and
acute inhalation toxicity, primary eye irritation,
primary dermal irritation and dermal sensitization.
Additional testing 1s required with the 98% technical
Fumarin only. Because inert ingredients are foodstuffs,
testing is not required on 5¢ or 1@ percent formulations.
Toxicology tests from the 98% formulation will be
representative and require only a 2 or 10 fold factor for
extrapolation.

Data were not avallable to support an assessment of
technical Fumarin's subchronic toxicity. Pest control
operators who normally handle Fumarin and farmers who use it
for rodent control in and around farm houses and barns are
among the persons who may be repeatedly exposed to this
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pesticide. The Agency, therefore, requires subchronic
testing data so that the effects on mammals can be used to
help assess the effects on humans in a similar manner. The
test required is a 2l1-day subchronic dermal toxicity study.
Subchronic inhalation testing will not be required because
of extremely low potential for vaporization of Fumarin and
Sodium Salt of Fumarin, coarse nature of the vehicle used
for the dust concentrate, and because inhaled particles will
be swallowed rather than cross lung alveolar space. Data
were not available to support an assessment of any
teratogenic potential of technical Fumarin. Testing is
required.

Fumarin Solid Concentrate
Fumarin solid Ready to Use

Data were not available to assess the acute toxicity and
irritation potential of these types of formulations.

Testing is required for acute oral, acute dermal and acute
inhalation toxicity, primary eye, primary dermal irritation,
and sensitization for the five Fumarin Solid Concentrates
(0.5% concentrate). Primary eye irritation is required for
the Fumarin Solid Ready to Use. Information from subchronic
tests on the technical Fumarin will be adequate to assess
potential effects to formulators. Subchronic testing is not
required on these formulations because the exposure is
expected to be mainly acute., Also, since both of the above
formulations consist of active ingredient without chemical
inerts, the results of acute tests with the solid
concentrate (#.5% a.i.) will apply for the Solid Ready-to-
Use products with @.825% a.i. Primary eye irritation tests
are not required if the pH is less than 3 or greater

than 12.

Fumarin Sodium Salt Solid Concentrate

The Sodium Salt of Fumarin is not stable after ingestion
because it dissociates rapidly in the stomach to Fumarin and
sodium. Therefore, a separate set of toxicology feeding
studies for Sodium Salt of Fumarin is not required. This
applies to both technical material and formulations.

To assess the potential hazard from dermal or inhalation
routes of exposure, an assumption cannot be made since the
rate of dissociation of the sodium from the Fumarin under
neutral pH is not known.

For formulators, inhalation of grain dust particles
impregnated with the Sodium Salt of Fumarin will result
primarily in oral exposure as the particles are swallowed
rather than inspired. Little if any Sodium Salt of Fumarin
is expected to reach alveolar space. Therefore, inhalation
studies are also exempted.

The rajor anticipated exposure mode for the formulator would
be dermal exposure. Because neither the dissociation
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constant nor dermal toxicity studies on the Sodium Salt form
exists, acute dermal toxicity studies or a dermal uptake
kinetics study on the Sodium Salt form is required.

However, 1f a salt dissociation study is performed to show
that under pH conditions comparable to skin epidermis the
Sodium Salt readily dissociates, the above tests will be
waived and the effects will be assessed using the toxicology
studies on Technical Fumarin.

In accordance with each of the data requirements (Data Gaps)
listed below is the number of the sections in the "Proposed
Guidelines" of August 22, 1978 (43 FR Part 163). The

assessment of the toxic properties of the pesticides will be
made by implementation of the minimum data requirements of the
specified sections, unless otherwise stated under each section.
Where no section number is listed, a minimum requirement has not
been set for such information.

Data Gaps Guidelines Section(s)
Acute Effects 163.81-1, -2, and -3
Local Irritation 163.81-4 and -5
Sensitization 163.81-6
Subchronic Effects 163.82-2,

Teratology 163.83-3
Mutagenicity 163.84-1, -2, -3, and -4

TOPICAL DISCUSSIONS

{(Acute Effects)
Acute Oral Toxicity (163.81-1)

An acute oral toxicity study of technical Fumarin was
conducted on rats resulting in an estimated LD of 0.4
gn/kg (Repole and Gee, 1954, ¢@091198). This 3fudy is
insufficient to meet data requirements because of an
improper testing protocol of using one animal per dose level
by sex.

Technical Fumarin

Fumarin Solid Concentrate

Sodium Salt of Fumarin Solid Concentrate
Fumarin Solid Ready to Use

There are no data available for the assessment. Testing 1is
required on the 98% technical and @¢.5% concentrate.

Acute Dermal Toxicity (163.81-2)

Technical Fumarin

Fumarin Solid Concentrate

Sodium Salt of Fumarin Solid Concentrate
Fumarin Solid Ready to Use
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There are no data available for assessment. Testing will

be required on the 98% technical and 9.5% concentrate.

Acute dermal toxicity studies on the Sodium Salt concentrate
will also be required unless a salt dissociation study shows
that the sodium salt form readily dissociates under pH
conditions comparable to skin epidermis.

Acute Inhalation Toxicity (163.81-3)

Technical Fumarin

Fumarin Solid Concentrate

Sodium Salt of Fumarin Solid Concentrate
Fumarin Solid Ready to Use

There are no data available for assessment. Testing will
be required on the 98% technical and @.5% concentrate.

Primary Eye Irritation (163.81-4)

Technical Fumarin

Fumarin Solid Concentrate

Sodium Salt of Fumarin Solid Concentrate
Fumarin Solid Ready to Use

No data exist for assessment. Testing will be required on
the 98% technical and 9.5% concentrate. Representative

end use products containing 0.025% shall be tested. If the
results of these tests indicate little or no irritation, no
further studies are needed. 1If serious problems arise, all
formualtions must be tested to assure proper labeling and
safety to consumers and formulators. These tests are not
required for products whose pH is less than 3 or greater
than 12.

Primary Dermal Irritation (163.81-5)

Technical Fumarin

Fumarin Solid Concentrate

Sodium Salt of Fumarin Solid Concentrate
Fumarin Solid Ready to Use

There are no data available for assessment. Testing will
be required on the 98% technical and the ¢.5% concentrate.

Dermal Sensitization (163.81-6)

Technical Fumarin

Fumarin Solld Concentrate

Sodium Salt of Fumarin Concentrate
Fumarin Solid Ready to Use

There are no data available for assessment. Testing will
be required on the 98% technical and @.5% concentrate.,
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Subchronic Dermal Toxicity (163.82-2)

Technical Fumarin

There are no data available for assessing subchronic

dermal toxicity of any Fumarin products. Testing will be
required on the 98% technical since this is expected to be
the principal route of exposure for formulators and users of
concentrates.

Subchronic Oral Toxicity (163.82-1)
Subchronic Inhalation Toxicity (163.82-4)

Technical Fumarin

There are no data available for assessment. Testing will
not be required of the low expected exposure from this
route, considering both low volatility and type of
formulations.

Teratology (163.83-3)

There are no data available for assessing the teratogenic
potential of Fumarin. Anticoagulants have been associated
with multiple congenital abnormalities in humans. Since
exposure to females is possible, testing of the 98%
technical in two mammalian species is required.

Mutagenicity (163.84-1,-2,-3 and -4)

Mutagenicity studies are required for Fumarin because
Fumarin is approved for general use. Generally,
mutagenicity data requirements cannot be waived on the
grounds of minimal exposure resulting from protective
clothing because mutagenic effects may result from a range
of exposure levels, subacute to chronic, and protective
clothing is generally efficacious in reducing acute
exposures.

The following studies represent only the minimum
requirements for data on the potential heritable effects of
Fumarin.

1. A mammalian in vitro point mutation test.

2. A sensitive sub-mammalian point mutation test.
(Bacteria, fungi, insect).

3. A primary DNA damage test (i.e., sister chromatid
exchange or unscheduled DNA synthesis).

4. A mammlian in vitro cytogenetics test. 1If this

test suggest a positive result, a dominant lethal
or heritable translocation test may be required.
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After results from these test systems and other toxicology
disciplines have been considered, additional testing may be
required to further characterize or quantify the potential
genetic risks,

Although the Agency's mutagenic testing requirements are not
final, the standards for these tests should be based on
principles set forth herein (43 FR, No. 163, Tuesday, August
22, 1978). Protocols and choices of test systems should be
accompanied by a scientific rationale. Substitutions of
test systems for those listed above will be considered after
discussion with the Agency.

The requirements should be considered an interim guide and
not final Agency policy. However, the Agency does consider
the above testing scheme to be a reasonable minimum
requirement.

DISCIPLINARY REVIEW

Generic Data Gaps
Required Labeling

Generic Data Gaps

The following are gaps (data requirements) in the
toxicology data base needed to adequately support a
Registration Standard for Fumarin and its Sodium

Salt. VListed after each gap is the section in the
Proposed Guidelines of August 22, 1978 (43 FR, Part

163) that describes the type of data required. Under

the heading, Data Requirments, is listed the type of
Fumnarin formulations for which data are required.
Applicants must agree to provide or cite the required data
and adhere to the noted label requirements for proteéctive
clothing as discussed in the Required Labeling Section of
this chapter.

Category of Test Data Requirement Guideline No.

Acute Oral An acute oral toxi- 163.81-1
city test on the
rat is required for
the 98% technical and
the #.5% concentrate.

Acute Dermal An acute dermal toxi- 163.81-2
city study, preferably
on the rabbit, is re-
quired for the 98%
technical, and the g.5%
concentrate and the
Sodiun Salt concentrate.
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Acute Inhalation

Pr imary Eye
Irritation

Primary Dermal
Irritation

Dermal
Sensitization

Subchronic Dermal

Teratology

Mutagenicity

Required Labeling

An acute inhalation

test is required for
the 98% technical and
the #.5% concentrate.

A primary eye irrita-

tion test on the rabbit

is required for the 98%
technical, the #.5%
concentrate, and for
representative end-use
products containing 0.0625%.

A primary dermal irri-
tation test, preferably
on the rabbit, is required
for the 98% technical and
the 0.5% concentrate.

A dermal sensitization
test, preferably on the
guinea pig, 1s required
for the 98% technical

and the @.5% concentrate.

A 2l1-day subchronic dermal
toxicity test in the rabbit
for the 98% technical.

Testing is required on the
98% technical Fumarin in
two mammalian species,

Testing is required on the
98% technical Fumarin.

163.81-3

163.81-4

163.81-5

163.81-6

163.82-1

163.83-3

163.84-1,
-3, —4

Labels must be changed to require persons (formulators,

commercial applicators, and mixers)

who handle technical

Fumar in and concentrates to wear protective clothing
including long sleeves, gloves, and face masks.
following precautionary statements should be included:

The

1. Wear protective clothing including long sleeves,
impermeable hand gloves, and face masks when
mixing and handling Fumarin products. Remove
and wash after handling.

2. Avoid contamination of food and feedstuffs.
place baits in contact with food and feedstuffs or on
food handling surfaces.
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3. Each label is required to have a section entitled, NOTE
TO PHYSICIAN, because of possible ingestion of the bait,
especially by children and domestic animals. This
section shall have the following instructions:

If swallowed by humans, domestic animals or pets,
this material may reduce the clotting ability of the
blood and cause bleeding. In such cases, intravenous
and oral administration of vitamin K, combined

with transfusion of fresh blood or fresh frozen
plasma may be indicated as in the case of hemorrhage

caused by overdose of bishydroxycoumarin.,

4. Each label must include a first aid statement in the
precautionary labeling section:

If swallowed, call physician immediately.
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CHAPTER 7

ECOLOGICAL EFFECTS

ECOLOGICAL EFFECTS PROFILE

Subpart E, Hazard Evaluation: Wildlife and Agquatic Organisms,
of the Proposed Guidelines issued on July 18, 1978, dascribes
the fish and wildlife data requirements nezded by the Agency to
assess th2 hazards of pesticides to nontarget orjanisms and to
provide for adequate precautionary labeling.

In genegal, scientifically souad data on the toxicity of

Fumarin to non-target organisas iIs almost entirely absent.
Available studies by Mendenhall and Pank, 1979 (G5-0084-001)

and Pank and Hirata, 1976 (002232467) show that Fumarin can

cause secondary poisoning in carnivores such as mongooses when
fed to rats at field rates but does not appear to result in
secondary poisonings to raptors such as barn owls. (see Topical
Discussions below) .

TOPICAL DISCUSSIONS

Corresponding to zach of the Topical Discussions listed below is
the number of the sections in the Proposed Guidelines of July
18, 1978 (43 CFR Part 132) which explains the data the Agency
would generally raquire to adequately assess Fumarin's hazard to
the environment.

Data Gaps Guidelines Sections

Birds 153.79-1, .79-4, .71-1, and .71-2
Wild Mammals 153.72-1, .79-4, .71-3 and .79-1l(e)
Fish 153.73-1, .78-4, and .72-1

Aquatic Inverte- 163.73-1, .73-4, and .72-2

brates

These data will not be required to support use patterns covered
by this Standard so long as the registrant modifies labels to
require use with tamper proof bait boxes and only in or around
buildings for outdoor and agricultural premisss. For other
r~jistered uses, not including dumps, labals nust ba modified to
require that baits be placed in tamper proof bait boxes, or in
areas inaccessible to children, pets, and non-target wildlife.
Should other significant uses be proposed or should registrants
not wish to use required labeling, these studies way ba required
unless a logical argument can be made which shows minimal
exXxpectation of exposure and consequently, risk. Also, such
studies may be needed if the total volume of use increases
substantially.
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Birds

The minimun data normally required to establish hazard to birds
is a single-dose oral LD on ong avian species, either a
waterfowl (preferably ma??ard) or an upland game bird
(preferably bobwhite or other native guail, or ring-necked
pheasants) -~ the species shall be the same as one of two species
selected for the avian dietary LCgyi a subacute dietary LC

on two avian species, one waterfow? and ons upland game bi?g
(barn owl) . No acceptable studies were available to meet these
raeaquirements.

One study was available on the sscondary toxicity of Fumarin

to birds. Mendenhall and Pank, 1979, (5502304-001) fed #.0253
Fumarin (containing a total of 73.63 mg) mixed with oat groats
to rats. The rats were then ingested by a barn owl, which
survived. Although this study did not include a sufficient
number of test animals, it suggests that secondary poisoninjy may
not necessarily occur in barn owls feedingy on Fumarin treatad
rats at field rates.

Wild Animals

The minimun data normally required to establish the toxicity to
wild mammals are a primary dietary LC., on carnivores
(preferably a mustelid or small canid}); and a secondary toxicity
feeding study on carnivores (preferably a mustelid or small
canid) .

No acceptable prinary study was available to meet the require-
ment. One study was available on the secondary toxicity of
Fumarin to wild mammals. Pank and Hirata, 1976 (33392467)
mixed technical Fumarin with oat groats, and fed this
formulation to rats. One mongoose which ingested 3 rats for a
total dosage up to 31.2 mg, survived. Mongooses which ingested
5 rats (wnich were fed a total dosage of 47.8 mg) and 7 rats
(which were fed a total dosage of 56.3 mg) did not survive.
This suggests that Fumarin can cause sscondary poisoning to
carnivores such as mongooses when it is fed to rats at field
rates., It is inadequate for concluding the toxicity to mammals
duz2 to an insufficient number of test animals (soe Toxicology,
Chapter 6).

Although no acute or subacute oral, dermal or dietary data are
available on rats or wild mammals, this information suggasts
that Fumarin is at least highly toxic to wild mammals.

Fish

The minimum data normally required to establish -oxicity of
Funarin to freshwater fish is a 95-hr LC test on a coldwater
species (preferably rainbow trout) and a  warmwater specles
(proferably bluegill). No acceptable fish studics are
available to meet these regquirements.
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Aquatic Invertebrates

The minimun data normally required to astablish toxicity of
Fumarin to aquatic invecrtebrates is an acute LC eitner for
43-hr on first instar daphnids, or for 95-hr on garly instar
amphipods, stonaflies or mayfliss. No acceptable aquatic
invertebrate studies were available to meet this requirement.

DISCIPLINARY REVIEW

Ecolojical Effects Hazard Assessment
G2neric Data Gaps
Required Labeling

Ecological Effects Hazard Assessment

Formulated Products Containing Fumarin

The hazard to aquatic organisas and wildlife from Fumarin
products is expected to be minimal because of the low volumne of
use and method of application. It is common practice for major
exterminators to rotate rodenticides to reduce bait shyness and
chance for tolerance buildup by target rodents., The less than
5,000 pounds of Fumarin active ingredient produced anhually are
not only of low volum2 usage, but are applied only in spot
locations.

Despite the absence of data, it is possible to logically pursue
the expected exposure and hance significance of risks to
wildlife and fish. Aquatic exposure is unlikely Jgiven the use
patterns, and low total use of the compound. Sodium salts,
while more soluble, are not expected to cause significant risks
even whan used as liquids because of the use pattern, location
relative to water, and gquantities,

It is expected that if there is a spill of the 0.0021 ounces of
the Sodium Salt of Fumar in every ten feet and the leaching of
8.304 ounces of Fumarin from solid bait every 10 feet, neither
ground water or bodies of water would be burdenad bacauss of the
small amount of material going into the ground. 1In addition,
application directions do not provide for applying Fumarin or
its Sodium Salt to bodies of water. On :the contrary, outside
application of Fumarin is to be placed immediately around
buildings (within 5 feet).

Avian hazard can result from two sources, direct ingestion of
baits or liquids and througn secondary poisoning by consumption
of poisoned rodents. Non-target mammals are also susceptable to
such poisons. Exposure to the ficrst type of risk can be reduced
by making the bait, when used for outdoor and agyricultural
purposes, less accessible to non-target species througa use of
appropriate bait boxes (for both liquids and solids) and
placement. For other uses, not including dumps, risk can be
reduced by uss of bait boxes or by placing baits in areas
inaccessible to children, pets, and non-target wildlife. To
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reduce the hazard of secondary poisoning, label changes could
require proper disposal of dead animals.

If registrants want to use these products in dumps, or
any place not immediately around buildings, Ecological
Effects data will be needed to fully assess the hazard of
Fumarin and its Sodium Salt to fish and wildlife.

Generic Data Gaps
Technical Fumarin and Its Sodium Salt

Ordinarily six basic and one conditional study would be required
to provide a toxicological profile on fish, birds, and aquatic
invertebrates. This profile enables the Agency to write
precautionary labeling and assess environmental hazards for all
products covered by this Standard. Since Fumarin is a minor use
pesticide, these studies will not be required. Should yearly
production of Fumarin and its Sodium Salt reach 25,883 pounds,
the studies discussed abovse may be required to support the
continued registration of these pesticide products.

Formulated Products containing Fumarin and its Sodium Salt

Usually data supplied on technical material is sufficient to
support formulated products.

hese data will not bz required to support use patterns covered
by this Standard so long as the registrant modifies labels to
require use with tamper proof bait boxes and only in or around
buildings.Should other significantly different uses be proposed
or should registrants not wish to us2 required labeling, these
studies may be required unless a logical argument can be made
wiaich shows minimal expectation of exposure and consequently,
risk.

Required Labeling

Manufacturing Use

Do not discharge into lakes, screams, ponds or public
waters unless in accordance with an NPDES permit. For
guidance, contact your Regional Office of tha EPA.

Formulated Products:

Bait Placements: For outdoor and agricultural premises,
liquid and solid baits are to be placed in tamper proof bait
boxes. For other uses, excluding duaps, baits must be
placad in tamper proof bait boxes or in areas inaccessible
to children and non-target birds and mammals. These

bait boxes should be placed at 8 to 12 feet intervals

and/or at sites wha2re rodents congregate. For exterior
building placement, bait is to be stationed around

(within 5 feet of building outer walls) exterior

sur faces only, and not in fields adjacent to buildings.
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CHAPTER 3

REGULATORY RATIONALE

REGULATORY DECISION

Tna Agancy has d2tecaminad that products of FumarinR and

the Sodium Salt of Fumarin can be Federally registered for
United States sale and distribution. Data are not
available which would indizate that Fumarin or its Sodium
Salt meat any of the risk criteria for unreasonable adverse
effects as listed in 40 CFR 152.11(a) ([Criteria for Issuance
of Notice of Intent to Deny Registration, Cancel R2gis-
tration, or to Hold a Hearing]. To be covered under this
standard, applicants must agree to submit or cite the Jata
and adhere to labeling requiremcnts listed in Chapter II of
this document. In some cascs, registrants have a caoice
between submission of data or modification of labels as
discusszd in the individual Chapters. Labels also must
conform to the general sample labels distributed by the
Registration Division.

PRODUCT COMPOSITION

Tha Agency will consider for registration products

which contain any percantage of Fumarin or its Sodium Salt
as an active ingredient (a.i.). Tha Agancy 2xXpects most
technical material to be 98% a.l. Should an applicant
desire to register products that depart greatly from those
currently registered, that applicant should contact the
Agaency for specific directions on now to registar those
products.

RATIONALE FOR LABELING REQUIREMENTS

Since most of the data n22ded to assass the hazard of
Fumarin products Jo23 not now 2xist, the Agency's immediate
c2fforts at risk reduction center on updating the product
labeliny to clarify the sites, pests, and mathods of
application; revising out-of-date precautionary and
storage/disposal statements; and placing label taxt in a
clear, readable format. Such labeliny modifications are
b2ing required in ordar to reduce any hazards udssociated
with Fumarin products.

RATIONALE FOR DATA REQUIREMENTS

l. Product Chemistry

The Foderal Insecticide, Fungicide, and Rodenticide Act
Section 3{c) (2) (A) reguires the Agency to establish
guidelines for regiscering pesticides in th2 United
States, including general chemistry requirements (EPA,
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3.

1973a) . The Agency requires data and information
specifically on the manufacturing and formulation
processes, analytical methods, and on the formation of
manufacturing impurities and other product ingrediuvnts
in order to establish the composition of products
proposad for registration. Data on the puysical and
chemical properties also are reguired of all formu-
lations. The Agency uses tha2se data to cuaracterize
each pesticide and to help determine the environmental
and health hazards of th2 pesticide.

Environmental Fate

Environmental Fate data are not needed because usaje
of Fumarin and its Sodium Salt are not broadcast.
Instead, usage is localized and is only in spot
locations. Baits are protected from rain or snow, and
are thorefore not expected to affect any crops or
ground water.

Toxicologx

Data on the toxicity of Fumarin and its formulated
products are not currently available, A review of
Fumarin's uses suggest, however, that some exposure can
occur on an acute or subchronic basis because of its
uses in and around homes, buildings, and farm buildings,
although it is generally expected to be low. Data,
therefore, are nesded by the Agency to datermine thaz
toxicity of Fumarin to humans. Ordinarily, separate
studies would be required for each and-use

formulation. The Agency has detcrminoed, however, that
because currently registered end-use formulations of
Fumarin are substantially similar in composition, in
most instances, toxicity data will be required for
technical Fumarin and the ¢.5% Fumarin Conccntrate
only. Data gencrated from these formulations will be
used to extrapolate to the toxicity of the other
formulated products. The exception to toxicity
extrapolation is in the assassment of eye irritation
potential where testing will be required for tha
technical Fumarin, the 0.5% Fumarin concaentrate, and
representative éend-use products. Normally, testing
would be reguired on all formulations, but because of
the similarities of these end-use formulations, testing
will be only required on some typical products.

Ecological Effects

In genesral, scientific data on the toxicity of Fumarin
to non-tarqget organisms are entirely absent or
inadequate. Two available studies Pank and dirata,
1976, (20002467) and Mendenhall and Pank, 1979
(GS2824-091) show that Fumarin can cause secondary
poisoning in carnivores when fed to rats at field
rates. Th2 Agency has determined, however, that fish
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and wildlife studies are not required because of the
use pattern of these pesticides, the relative low
volume of use of these pesticides and the small chance
of residues being found in water or soil. Thez Agency,
therefore, is instead requiring labeling changes for
products covered by this standard to reduce and/or
eliminate hazard to fish and wildlife. Registrants
desiring to use this pesticide in dumps or in areas not
in or around buildings may be required to submit

the data.

RATIONALE FOR EFFICACY DATA REQUIREMENTS

The Agency is not including thesa data as part of the
Standard because the data must bz formulation specific.

The Agency's current policy is to require efficacy data to
support public hzalth uses. A public h=2alth use cxits
whenever the continued presence of the target pest organisms
may pose a threat to human health, either by direct action
or through transmittal of disease. Such uses include
commensal rat and mouse products. Tharcfore, data would be
requirad to support the uses contained in this Standard.

The effectivenzss of products containing Fumarin and its
Sodium Salt covered by this Standard depends upon .any
factors. (Palmateer, 1974, 05901883; in press, 3). Thase
factors include impurities in the technical; contamination
of the product with other pesticides during manufacture and
storage; type, quality, hardness, and particle siza of
inerts added to the technical and concentrates; and the t
procedures. The efficacy of products with tha samnz perce
tage of active ingredient can vary dranatically sinze
efficacy is a function of bait acceptance. For these
reasons, standardized laboratory testing on each specific
formula is required.

es
n-—

For guidance on testing products, registrants are referred
to Subpart G of the Guidelines, the Agency's Manual of Tesc
Me thods (EPA, 1977).
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Guid: to Use of Tais Bibliography

Content of Bibliography. Tais bibliojraphy contains citations of all
tho studies reviswad by CPA in arrivingy at the positions and conclusions
stated elsavizce in this standard.  The bibliography is dividad iato

statad 2
3 sections: (1) citations that contributad information useful to the reviaw
of the chamical and considered to be part of the Jdati bas2 supporting
rogistrations under th2 standard, (2) citations examined and judgad o bo
inappropriate for us2 in developing the standard, and (3) standard
referenca material. Prinary sources for studias in this bibliography have
baan the boly of data submittad to EPA and its predezessor agoncizs in
support of past rajulatory Jecisions, and the published technical
literature.

Units of Entry. Thz uiit of entry in this bibliograpay is called o

"study". In the case of publishad materials, this corresponds closely t

an article, Ia thz case of unpublishad aterials subnltted co the

agancy, th2 Agency has sought to identify documents at a level parallel to
4 published arcicle from within the typicilly largec volumes In walch thoy
were submitted. The reosulting "studies” gaenerally have a distinct title
(or at least a single subject), can stand alonz for purposes of reviow, and
can be describad wita a conventional bibliographic citation. The Agency
nas attemeted also to unit: basic dozuaents and comnentaries ason thaa,

treating them a3 a singloe stuly.

Identification of Entries. Tae antries in chis bibliography are sortald
by author, date of document, and title. Each entry bears, to the leftr of
chz citation proper, an cight—digit nuneric idzatificr. This nuier is
unique to the citations, aad should be callad the "Master Racord
Idontifier”, or ™MRID'. It is not related to th2 six~digit “Accossi
Nunber" which has bean usad o identify volumes of sumitted data; s
parajraph 4(3) (4) balow for a further explanation. In a few casas, catries
adled to the bibliography late in the review may be preceded by a nine-
caaracter tomporary identifier. Thals is wlso to b2 used vhenover a

specific referance is nesedad.

on
22

Form of the Entry. In addition to th2 ihster Racord Ideatificr (MRLD),
eata entry consists of a bibliographic citation containing standar.
claments follow>l, in the case of materials submittad to EPA, by a2
description of the carliest kimown submission. Tha bibliographic
conventions usad reflect thz standards for cha Anerican National Scandards
Institute (ANSI), cxpandzd to provide for certain special noeds. BSoae
axplanatory aotes of spacific cloments follow:

a. huthor . whenaver the Agency could confidently identify onz,
the Agency has chosen o show a personal author. Waen no individual
was identified, the Agency has shown an idantificable laboratory or
testing facility as author. As a last resort, thz Agency has shown
tha first kaown subiitter as author.

b. Document Date. Whea the date appears as four Jdigits with no
question marks, the Agency took it directly from the document. When a
four-digit date is followed by a question wark, the bibliojyrapaer
deducad the date from evidence in the docunent. when the date
appears as (1927), tae Agency was unable to determine or estimate the
date of the docunent.
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c. Title.

This is ch2 third element in the citation. In soma cases it

has bes=n necossary for the Ajgency bibliographers to crzate or enhance
a dozuaenc title. any such editorial Insertions are contained
etween squar2 brackets.

d. Trailing Parenthesis. For studies submitted to us in the past, thz

trailing parenthesis include (in addition to any self-explanatory
text) thz following elements describing tha earliest known submission.

(1)

(2)

(3)

Submission Date. Immadiately following the word
'received' appears tie date of the earliest known
submission.

Administrative Number. The next element, immediately
following the word 'under', is the registration number,
experinental perait number, petition nunber, or other
adninistrative number associated with the earliest known
submission,

Submitter. Tha thicd element is the submitter, following

the phrase 'submitted by'. Waen authorship is defaultad to
the submitter, this element is omitted.

Volume IJdentification. The final element in the trailing

parentihesis identifles the SPA accession number of the
volune in shich th2 original submission ofo the study
appears. The six-digit accession nuaber follows the symbol
'CDL', standing for "Coampany Data Library". This accession
nunber is in turn followad by an alphabetic suffix which
snows tae relative position of the study within the volune.
For example, within accession number 123456, the first
study would b2 123155-7\; tha second, 123455-B; che 25th,
123455-2; and the 27th 123456-AA.
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QFICE OF PESTICIDE PROGRAMS
REGISTRATION STANDARD BIBLIOGRAPHY

Citations Considcered to be Part of the Data Base Supporting
Registrations Under the Standard

00821189 Amchnam (19??) Techaical Service Data Shaat:
Technical Fumarin Specifications. (Unpublished
study received Nov, 8, 1974 undar 70-193;
submitted by Rigo Co., Inc. Buckner, Ky.i
CDL:143333-5-4)

g3331208 Segal, H.S. (1958) Determination of 3odium Fumarin
Content in Fumasol A Formulation., HMethod dated
Aug., 1958. (Unpublished study ceceived Nov. 3,
1974 under 78-199; prepared by Amchem Products,
Inc,., submittsd by Rigo Co., Inc., Bucknar, Ky.;
CDL:1(00839-5-B)
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45931747

GS5384-001

35901353

d33024067
G5C204-003

Gs0304-334

Citations Examincd and Judyod to boe Inappropriate For
Uso in Devoloping o2 Szandacd

Kline, C.H. 5 fessional Murket q
Kline, H. (1275) Profassional durkatis for
Postivides and Porcilizers, Chrarlos H. Kline &

Co., Farifi=1d, NJ, 254-5.

Kusano>, T. (12069%) Scudiss on th2 improved zlfeccive
n2ss of anticoagulative rodenticides on rodunts:
I Syn2arglstic toxic i1otion botwzan counarin
or indanldion2 derivatives and thallium salts oa
mice. Jouranl of c¢h2 Faculty 9f Agrizuluure,
Tattorl University 5(2):15-52.

Mend:nhall, V.M.; Puank, L.FP. (1979) Scconlury
Poisoning of Owls Dy Aaticoajulant Rodenticides
Unpublishzad study cozeivad on unknowa Jate;
prepared by U.S. Fish aad Wildlife Service,
Patuxoent Wildlifo Roscarch Conter. Maryland.

Palaatzeer, 5.D. (1974) Laboratory t2
racs with ~"nticoagulant roda:ntici
72, In Procozdiags--Vor:zobrate Pos
No. 5

Palmotacr, S.D. (in pres
Rat Accoptancte Data g
Bait Bioassays. in T:
American Society for
Philadeolphia,

3) Moechod for Analysis of
aneratad in Anticoagulant
canical Publicacion XXX.
Tasting and Materials.

Pank, L.F.; Hirata, D.N. (1975) Primory .und
Shcondarvy Toxicity of Anticoasgulant Rodanticides:
Job Conmglotion Roport: Work Unit DF-132.7.
(Unpublished stuldy recoivzd on unknown date
und2r unknown admin. no.; prepared by U.5. Fisna
and wildlifx Damage Raszarch Statlon, submittod
by Velsicol Chemical Corp., Chicago, [11.;
CDL.kJﬂJG7—B)

Pracock, D.B. and 5.D. Palmat:2r. 1372. Zomparison
of EPA Animal Blology Laboracory znd Coapany
Labor atory Efficacy Data for Fedirally Regliszoered
Rat anld Mous2 Balts. in Techaical Publication
63d. Ancricon Socicty for Tostiag znd Materlals.

Philadeolghia. 11-19 pp.

Peacock, D.B. and S.D. Paluwatear (in pro3ss)
Comparison of EPA und Company Laboratory Efficacy
Data for Faderally Registered Rat zad Mous.
Toxicants. in Technical Publicatlon XXX.
kncrizan Socicty for Tasting and Materials.
Philadolphia.
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Repole, J.; Gee, A.H. (12954) Report to Amnerican

09001198

35000626

Chemical Paint Company on Toxicological Testing
of Coumnarin Derivative on Rodents and Otheor
Animals. (Unpublisb2d study raceivad Aug. 25,
1954, under 264-EX-36; prepared by Foster D.
Snell, Inc,., submittad by Amchezm Product, Inc.,
Amchem Products, Inc., Ambler, PA.; CDL:123234-7-
A)

, V., inventors; C.F. Spiess ani
(1955) Procoess of producing 2
hydroxycounmarins. British patent
on 734,142, Jul 27. 3 p. Cl. 2(3),

C3Al2.
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OFFICZ OF PESTICIDE PROGRAMS
REGISTRATION 3TANDARD BIBLIOGRAPIY

Standard Referesnce Material

Farm Chewmical Handbook. (1979) Meister Publishing. Willoughby.
Ohio.

The Federal Insecticidz, Fungicide, and Rodenticide Act, as
amanded in 19723, 7ta U.S. Code, Chapter 135, 61 Statute 163.
78 Statute 197.

U.S5. BEnvirommental Protection aAgesncy (1977); #unual of
Biological Testing Methods of Pesticides and Devices, Vol.
1. Washiagton, D.C.

U.S. Envirommental Protection Agency (1973a); Proposad
Guidelines for Reygistering Pesticides in tho Unicad States.
Federal Registoer, 43 (132) 22595,

U.S. Environmental Protection Agency (1973b); Proposzad
Guidelines for Registering Pesticides in cae Unitad Scates;
Hazard Evaluation: Humans and Domestic Animals, Federal
Rzgister, 43 (163) 37336.

U.S. Environmental Protection Agency (1939). Regulatlons for thz
Enforcement of the Federal Insecticide, Funyicide, and
Rodenticids Azt, Title 49, Chapter 1, Part 152.

U.S. Environmental Protection Agency (in press) Proposed
Guidelines for Ragistering Pesticides in tiuz United States,
Subparts G (Product Performance) and H (Label Developmant).

U.S. Environmental Protection Agency Standard Test Methods for
Anticoagulants, Revision 92, February 17, 1978.

*U S GOVERNMENT PRINTING OFFICE: 1980 341-085/3944

52



