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‘Chapter 1
HOW TO REGISTER
A

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 Compensation Requirements under FIFRA 3
Obtaining Data to Fill "Data Gaps"; FIFRA 3(c
Amendments to the Standard

c
)

Organization of the Standard

This first chapter explains the purpose of a Registration
Standard and summarizes 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
EPAJ." 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
submitted comply with the requirements of this Act;

(C) it will perform its intended function without
unreasonable adverse effects on the environment;
and 4

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

In making these findings, the Agency reviews a wide range of
data which registrants are required to submit, 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
components, 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 advances in 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 10, 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, Congress directed
EPA to re-register all previously registered products, so as
to bring their registrations and their data bases into
compliance with current requirements [See FIFRA Section

3(g9) 1.

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 Agency'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 Agency
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).
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The Standard will also serve as a tool for product classi-
fication. 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 environment. 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 government 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 regu-
lations. The Registration Standard review compares infor-
mation about potential adverse effects of specific uses

of the pesticide with risk criteria listed in 40 CFR 162.11(c),
and thereby determines whether a product needs to be
classifed for "restricted use." 1If 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 accomplished 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-registration. His application must contain proposed
labeling that complies with this Standard.

EPA will issue a notice of intent to cancel the regist-
ration 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 accompanies this Standard.

-3-



- "Product Specific" Data and "Generic" Data

In the course of developing this Standard, EPA has determined
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, Environmental
Fate, Toxicology, Residue Chemistry, and Ecological Effects.
These determinations are based primarily on the data Guidelines
proposed in 1978 (43 FR 29686, July 10, 1978, and 43 FR
37336, August 2, 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 Guidelines may be needed because of the
particular composition or use pattern of products the
Standard covers; if so, the Standard explains the Agency'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 some time and are, the
Agency believes, relatively familiar to registrants.
Data which we have found are needed to evaluate the registra-
bility 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 require-
ments apply to which product categories. (See the second
chapter). The various kinds of data normally required
for registration of a pesticide product can be divided
into two basic groups:

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

(B) "generic" data that pertain to the properties
or effects of a particular ingredient, and thus
is relevant to an evaluation of 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
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re-registration of any product, whether it is a manufacturing-
use or end-use product, and without regard to its intended
use pattern, must submit or cite enough 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 problems.

A1l 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, "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 of the

- active ingredient in its technical or purer grgge; 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 permitting such formulations) and to each manufac-
turing-use product with labeling that allows it to be used
to make end-use products with that use pattern. Thus, for
example, a subchronic oral dosing study is needed to evaluate
the safety of any manufacturing-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 and 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 human exposure, the
subchronic oral study would not be relevant to the evalua-
tion of the manufacturing-use product either.
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If a registrant of a currently registered manufacturing-
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 of 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 FDA), 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) They are the kind of data which are relevant to
‘the Agency's dec1s1on to register or re-register
the applicant's product under the Reg1strat1on
Standard, taking into account the applicant's
product's composition and intended use pattern(s);

(4) The Agency has found the data to be valid and
usable in reaching regulatory conclusions; and

(5) They are not data for which the applicant has been
exempted by FIFRA Section 3(c)(2)(D) from the duty
to offer to pay compensation. (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).
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An applicant for re-registration of an already registered
product under this Standard, or for registration of a new
product under this Standard, accordingly must determine
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 compliance with FIFRA Section 3(c)(1)(D).

An applicant would never be required to offer to pay
for "product specific" data su§m1tted by another firm. In

many, if not in most cases, data which are specific to
another firm's product will not suffice to allow EPA to
evaluate the applicant's product, that is, will not be
useful to the Agency in determining whether the applicant's
product is registrable. There may be cases, however, 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 from 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 registra-
tion) under this Standard is found in the Guidance Package
for this Standard. '

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

Some 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 Congress
in 1978, authorizes EPA to require registrants to whom a
data requirement applies to generate (or otherwise produce)
data to fill such "gaps" and submit those data to EPA. EPA

-7~



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 is 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 the third 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 some 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 require-
ments 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 submit (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 submit
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).

8-



Amendment to the Standard

Applications for registration which propose uses or
formulations that are not presently covered by the Standard,
or which present product compositions, product chemistry
data, hazard data toxicity levels, or labeling that do not
meet the requirements of the Standard, will automatically

be considered by the Agency to be requests for amendments

to the Standard. In response to such 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. Any subsequent data submissions 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 from 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 development of any one Standard, the

Agency has initiated the evaluation of some inert ingredients
of concern in a specific product to which the Standard

applies, these ingredients will be pointed out in the

Guidance Package.



II. REGULATORY POSITION

A. INTRODUCTION

This chapter presents the Agency's regulatory position

on products which contain bifenox as the sole active
ingredient and have the same use patterns as described

in this Standard. The regulatory position adopted by the
Agency incorporates a number of considerations. Foremost
among these considerations is an analysis of the regis-
trability of products containing bifenox based on the
risk criteria found in Section 162.11(a) of Title 40 of
the U.S. Code of Federal Regulations. The Agency's
determination is presented below, and the rationale for this
decision follows the position.

In addition to the basic regulatory decision and rationale,
this chapter includes the following: criteria for the
registration of bifenox products under the Standard;
acceptable ranges and limits for product composition, acute
toxicity, and use pattern/application method; required
lTabeling; and tolerance reassessment.

A summary of data requirements is contained in Chapter . III,
Tables 1-3. Discussion of the data upon which this regulatory
position is based is presented in each of the disciplinary
chapters, (Chapters IV-VIII).

B. DESCRIPTION OF CHEMICAL

Bifenox is the commen name for the herbicide methyl
5-(2,4-dichlorophenoxy)-2-nitrobenzoate.  This herbicide is
used for preemergent weed control on soybeans, corn and
sorghum; pre- and postemergent use on rice, barley, wheat,
and oats, and postemergent use on forest tree nursery
seedbeds.

The trade name for this chemical 1s'ModownR. The Chemical
Abstracts Registry (CAS) number for bifenox is 42576-02-03.
This number was formerly 12680-11-4,

C. REGULATORY POSITION

The Agency has reviewed the data available to it on bifenox.
As will be indicated in the Topical Discussions which

follow, scientific data on bifenox products are limited.
While a complete data base is available on the residue
chemistry of bifenox, data on the physical/chemical properties,
ecological effects, and environmental fate are limited,
insufficient, or unavailable. Data needed to determine the
toxicity of bifenox to humans are absent because the studies
available to the Agency were conducted by Industrial Bio-Test
- Laboratories (IBT), see Chapter VI. Thus, much of the data
needed to assess the hazard of bifenox to man and the
environment do not now exist.
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Based on review of the available scientific data obtained
from the open literature as of May, 1981, and the data
submitted by the registrant up through publication of

this Standard,the Agency believes that none of the risk
criteria found in Section 162.11(a) of Title 40 of the U.S.
Code of Federal Regulations would be met or exceeded and
that bifenox does not appear to cause unreasonable adverse
effects with proper label directions and precautions.

In accordance with FIFRA, the Agency's policy is not to
cancel routinely the registration of products merely because
it lacks data, or to withhold registration merely for the
lack of data [See Section 3(C)(2)(B) and Section (3)(c)(7)
of FIFRA]. Bifenox products as described in this Standard,
therefore, may be registered for sale, distribution,
reformulation and use in the United States subject to the
the conditions imposed for data requirements. New products
may be registered under this Standard and are subject to
the same requirements. When the data gaps identified in
this Standard are filled, the Agency will reassess the
registration status of bifenox.

D. REGULATORY RATIONALE

Bifenox is-.a pre-emergent herbicide used to control a variety
of weeds. The chemical is used also as a postemergent
treatment on some agricultural sites. Bifenox was developed
during the early 1970's by the Phosphorous Division of Mobil
Chemical Company. This chemical has had appreciable use
since then, with an annual estimated production of 2-3
million pounds.

Numerous gaps in the data base preclude completion of an _
assessment of the hazards and potential risks to humans and
the environment as a result of exposure to Bifenox products.

Other than the data generated by IBT, toxicity data are not
available on any bifenox products. Some data are available
on the physical/chemical properties of bifenox, but several
gaps exist in the product chemistry data base. There are
limited data on the environmental fate and ecological
effects of bifenox. Several of the submitted studies on
ecological effects either did not meet Agency's guideline
requirements due to deviations from acceptable protocols, or
were IBT data which could not be included in the Standard
(see Chapters III, VI and VIII). _

A review of the studies sufficient to meet data requirements
and those which failed to meet data requirements but which
provided some level of qualitative information revealed no
adverse effects of regulatory concern. Thus, the Agency
does not have reason to believe that the use of bifenox will
cause unreasonable adverse effects when used in compliance
with proper label directions and precautions.

-11-



As noted in Chapter V on the fate of bifenox in the environ-
ment, some exposure can be expected from use of this pesticide,
with the greatest potential occurring during mixing, loading,
and spraying operations. However, data are not available to
estimate the degree of such exposure. Exposure can be
minimized by the use of gloves and protective clothing

during mixing and ‘loading and by following use and disposal
directions currently found on the labels.

E. CRITERIA FOR REGISTRATION UNDER THE STANDARD

To be subject to this Standard, bifenox products must
meet the following conditions:

(a) contain bifenox as the sole active ingredient or
contain bifenox in a mixture which has the same
use patterns described in this Standard;

(b) be within acceptable standards of product
composition;

(c) be within acceptable acute toxicity limits;
(d) be labeled for accéptab]e end-uses; and
(e) bear required labeling.

Manufacturing-use bifenox products must bear label directions
for formulation into acceptable end-uses.

Applicants for registration or reregistration of bifenox
products subject to this Standard must comply with all terms
and conditions described in this Standard, including commitment
to fill data gaps on a time schedule specified by the Agency
and, when applicable, offer to pay compensation to the

extent required by 3(c)(1)(D) and 3(c)(2)(D) of the Federal
Insecticide, Fungicide and Rodenticide Act (FIFRA), as

amended, 7 U.S.C. 136(c)(1)(D) and 136(c)(2)(D). As discussed
in Chapter I, applicants for registration under this Standard must
contact the Agency for specific instructions, including

updated information on data requirements and companies whose
data must be cited and to whom compensation must be offered.

The only registrant that has submitted data in support

of bifenox registrations, and has not waived rights to
compensation for data, is Mobil Chemical Company.

-12-



Acceptable Ranges and Limits

d.

Manufacturing-use Bifenox

1. Product Composition Standard

To be covered under this Standard, manufacturing-use
bifenox products must contain bifenox as the sole active
ingredient. Manufacturing-use bifenox products with any
percentage of active ingredient with appropriate
certification of limits are acceptable under this
Standard.

2. Acute Toxicity Limits

The Agency will consider registration of manufacturing-
use bifenox products in the following toxicity categories:

I I [II IV
Acute oral toxicity yes yes yes yes
Acute dermal toxicity yes yes yes - yes
Acute inhalation toxicity yes yes yes yes
Primary eye irritation yes yes yes yes
Primary dermal irritation yes yes yes yes

3. Use Patterns

To be covered under this Standard, manufacturing-use
bifenox products must be labeled for formulation into
end-use pesticides which are intended for terrestr1a1
and aquatic applications.

End Use Bifenox - Wettable Powder, Emulsifiable

Concentrate, Flowable

l. Product Composition Standard

End use bifenox products with any percentage of active
ingredient are acceptable under this Standard with
appropriate certification of limits.

Inert ingredients in food-use formulations must be
cleared for such use under 40 CFR 180-1001. The inert
ingredients in the end use bifenox products are exempt
according to 40 CFR 180.1001(c) and (d).

-13-



2. Acute Toxicity Limits

The Agency will consider registration of any end use
bifenox product for nondomestic use in the following
categories:

I II ITI Iv

Acute oral toxicity yes yes yes yes
Acute dermal toxicity yes yes yes yes
Acute inhalation toxicity yes yes yes yes
Primary eye irritation yes yes yes yes
Primary dermal irritation yes yes yes yes

3. Use Patterns and Applications Methods

To be registered under this Standard, end use products
of bifenox must be labeled as herbicides for the
following uses:

food uses non-food uses

corn forest nursery seedbeds
rice

sorghum

soybeans

small grains
(oats, barley, wheat)

The Agency finds that it must limit application rates

not to exceed current levels because of a lack of adequate
data needed to complete a hazard assessment. This is an
interim measure which may need to be reassessed following
the receipt of required data.

F. REQUIRED LABELING

Al11 manufacturing-use and end-use bifenox products must
bear appropriate labeling as specified in 40 CFR 162.10.
The guidance package for this Standard contains specific
information regarding label requirements.
1. Manufacturing-Use Products

a. Use Pattern Statements

A11 manufacturing-use bifenox products must list on
the label the intended end-uses of formulated products

—14-—



2.

produced from the manufacturing-use product. In accordance
with data to be submitted or cited, all manufacturing-use
bifenox labels must bear the following statement:

"For Formulation into End-Use Herbicide Products
Intended Only for Terrestrial and Aquatic Use"

b. Precautionary Statements

There are no unique precautionary statements which

must appear on the bifenox label. The guidance package
provides an updated list of all standard precautionary
statements which must appear for this type of product.
The Agency may, after review of data to be submitted
under this Standard, impose additional label
requirements.

End Use Bifenox Products

There are no unique precautionary statements which must
appear on the bifenox label. The guidance package provides
an updated 1ist of all standard precautionary statements

. which must appear for this type of product.

The Agency may, after review of data to be submitted
under this Standard, impose additional label requirements.

G.

TOLERANCE REASSESSMENT

A to]erance‘of 0.05 ppm has been established in the United
States for residues of bifenox (40 CFR 180.351) in or
. on the following raw agricultural commodities:

Barley (grain, straw)

Corn (field, fodder, forage)
Oats (grain, straw)

Rice (grain,straw)

Sorghum (forage, grain)
Soybeans (forage, hay)

Wheat (grain, straw)

Residue studies conducted on the above commodities show
that bifenox residues do not exceed the established
pesticide tolerance of 0.05 ppm. No evidence of bifenox
residues were found in animal feed items at the practical
sensitivity (0.05ppm) of the method. Thus, there is no
reasonable expectation of residues in meat, milk, or
poultry and eggs.
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Based on the established tolerances, the theoretical maximum
residue concentration in the diet of bifenox is calculated
to be 0.0099 mg/day. In the absence of a toxicology data
base, the Agency is unable to set a No Observable Effect
Level (NOEL) for bifenox.

No recommendation for maximum residue limits has been
‘made for this chemical by the Codex Alimentarius Commission.

Tolerances have not been established in Mexico for residues
of bifenox. Negligible tolerances have been established in
Canada at 0.1 ppm in barley, oats and wheat for residues of
bifenox.

The U.S. tolerance is a negligible tolerance and could be
made consistent with the Canadian tolerance; i.e. 0.1 ppm
for the grain crop grouping as defined under Title 40,
section 180.34(F), which states in part:

“It may be possible to make a reliable estimate
of negligible residues of pesticide chemicals

to be expected on each commodity in a designated
grouping on the basis of data on a representative
number of commodities listed in the following
designated groups."” :

The commodities listed for grain crops include any crop
belonging to the family Graminae that produces mature seeds
that are used for food or feed, barley, buckwheat, corn
(field corn, sweet corn, and popcorn), millet, milo, oats,
rice, rye, sorghums (grain), and wheat.

When the Agency establishes “crop group" tolerances, bifenox
would appear to be an ideal candidate for a grain crop
tolerance.

Upon receipt of the required toxicology data, tolerances may
be reassessed.
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IIT. DATA REQUIREMENTS AND DATA GAPS

A. MANUFACTURING-USE BIFENOX

The toxicology data available to the Agercy on bifenox

were generated by Industrial Bio-Test Laboratories (IBT).
‘These studies currently are being reviewed by the Canadian
government under the EPA Laboratory Audit Program. Under
the Registration Standard Program, Agency's policy provides
that IBT studies which have not yet been reviewed are
considered administratively invalid and will not be included
in the Registration Standard. Thus, data requirements
identified in the Tables which follow do not reflect company
submitted studies which were conducted by IBT. In addition,
science chapters do not reflect information contained in IBT
studies that have not yet been validated.

Table 1, entitled Bifenox Generic Data Requirements,
includes those data that pertain to the properties or
effects of bifenox as an active ingredient. Thus, these
data are relevant to an evaluation of the risks and benefits
of all products containing bifenox. Providing data to
fulfill indicated gaps is the primary responsibility of the
manufacturing-use product registrant(s). Registrants

of end-use products which are not exempted by FIFRA Section
3(c)(2)(D) are also responsible for the submission of

these data. Applicants for the registration or reregistration
of manufacturing-use bifenox products must acknowledge
reliance on existing data which fulfill indicated-data
requirements under FIFRA 3(c)(1)(D). These data are listed
under the column entitled Bibliographic Citation in this
table.

Table 2, entitled Bifenox Product-Specific Data Requirements
for Manufacturing-Use Products, includes those data that
relate only to the properties or effects of a product with a
specific composition. Thus, these data are required of each
product to characterize the product's particular composition
and physical/chemical properties, and acute toxicity.
Providing data to fulfill these data requirements for a
particular product is the responsibility of each applicant
for the registration or reregistration of a manufacturing-use
bifenox product. If the Agency has in its possession
product-specific data which fulfill a data requirement for a
particular product, this is indicated in the guidance
package accompanying this Standard.

Applicants for the registration of new manufacturing-use
bifenox products must submit all required product specific
data or establish that the proposed product is substantially
similar to another product for which the Agency has received
acceptable product specific data.

17—



If the Agency has determined that one or more existing
manufacturing-use bifenox products are substantially similar,
then this, too, is indicated. . Product specific data need

not be acknowledged under FIFRA 3(c)(1)(D) unless the

Agency or registrant has established that a product is
substantially similar to another product for which the

Agency has received acceptable product specific data. 1If
this should occur, the registrant(s) of the former product(s)
is required to acknowledge reliance on these data.

B. END USE PRODUCTS OF BIFENOX

‘Registrants of end-use bifenox products not exempted by
FIFRA Section 3(c)(2)(D) are responsible for the submission
of "generic" data described in Tables 1 and 2 of this
Chapter, in addition to the product specific data listed in
Table 3. :

Registrants of all end-use bifenox products are advised
that if data are not generated to fulfill generic data
requirements for the manufacturing-use product(s), these
registrations will be suspended. If continued availability
of the manufacturing-use product is desired, this data must
be supplied.

Table 3, entitled Bifenox Product-Specific Data Requirements
for End-Use Products, includes those data that relate only
to the properties or effects of an end-use product with a
specific composition.
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Table 1
Bifenox Product-Chemistry (See Chapter 1IV)
Gerleric Data Requirements

Must Additional Data be
Submitted undexr FIFRA

Does EPA Have 3(c)(2)(B)? If so, months
o ) Data to Partially allowed for submission
Guidelines Name of ’ Are Data - or totally Satisfy Bibliographic fran published date of
Citation Test _Required Camposition this Requirement Citation standard
163.61-8(1) Color Yes Technical Grade All . Mobil No

- MRID #00003518

163.61-8(2) odor Yes Technical Grade All Mobil No
MRID $00003518

163.61-8(3) Melting Point Yes Technical Grade Al Mobil No
. MRID 00003518

163.61-8(4) Solubility Yes Technical Grade partiall/ Mobil Yes/8 mos.
_ : MRID §00003518

163.61-8(5) Stability Yes Technical Grade All Mobil No
. : MRID #0003518

163.61-8(6) Octanol /water Yes Technical Grade No Yes/8 mos.
Partition coefficent .

163.61-8(7) pPhysical State Yes Technical Grade Al Mobil No
. MRID $0003518

1/ The Proposed Guidelines require that the solubility be reported yi.‘éLEl‘auJ.y in g/100 i of

T solvent at 20 C or in other terms as ppm. The solubility was reported in percentages
"without giving the basis on which these percentages were calculated. Therefore, additional
data are required.

These data requirements are current as of June, 198l1. Refer to guidance
package for updated requirements.,



‘Table 1 (cont.)

Bifenox Product-Chemistry (See Chapter 1IV)
Generic Data Requirements

Guidelines - Name of

Does EPA Have
Data to Partially

Must Additional Data be
Submitted under FIFRA
3(c)(2)(B)? If so, months
allowed for submission

Are Data or totally Satisfy Bibliographic fram published date of
Citation Test Required Camposition this Requirement Citation standard
163.61-8(8) Density or Yes Technical Grade No ‘ Yes/8 mos.
Specific Gravity
163.61-8(9) Boiling Point Nt
163.61-8(10) vapor Pressure Yes Technical Grade All Mobil No
MRID #00003518
163.61-8(11) - pH Yes . Technical Grade No Yes/8 mos.

1/ Not applicable to a solid.

These data requirements are current as of June, 1981, Refer to guidance
package for updated requirements.



) Table 1 (Gont:‘d)
Bifenox Environmental Fate (See C§7pter V)
Generic Data Requirements~

Must Additional Data be
Submitted under FIFRA

! Does EPA Have 3(c)(2)(B)? If so, months
Data to Partially allowed for submission
Guidelines Name of Are Data . or totally Satisfy Bibliographic fraom published date of
Citation Test Required Composition this Requirement Citation standard
163.62-7(b) Hydrolysis Yes See Footnote 2 Partialé/ Lee, Metcalf, Yes/24 mos.
Hsu 1976
MRID $#05002741
163.62-7(c) Photodegradation - Yes See Footnote 2 No T Yes/24 mos.
163.62-8(b) " Aerobic soil Yes See Footnote 2 Partiali/ COhyama, Yes/24 mos.
metabolism ) . Kuwatsuka, 1975
. MRID #05005107
Mobil
MRID $#00003427
Mobil, 1972
. $00003428
" Mobil, 1976
#00003358
163.62-8(c) Anaerobic soil No :
+  metabolism
163.62-8(d) Anaercbic aquatic Yes See Footnote 2 No Yes/24 mos.
metabolism
163.62-8(e) 2erobic Yes See Footnote 2 No ' . Yes/24 mos.
aquatic . :
metabolism

1/ pata requirenents apply to manufacturing-use and end-useé products.

_2_/ [Radio-labelled analytical grade or non-radio-labelled technical. :
3, The formation of transformation products by hydrolysis could not be distinguished from other chemical

or biological means because the study was not conducted under controlled laboratory conditions
in the dark.

4/ All data specified in section 163.62-8(b) of the Guidelines for aercbic soil metabolism are needed

to assess the metabolism of bifenox in soil.

- These data requirements are current as of June, 1981. Refer to guidance
package for updated requirements.



Table 1 (Cont'd)

Bifenox Environmental Fate (See Chapter V)
Generic Data Requirements

Does EPA Have
pata to Partially

Must Additional pata be
Submitted under FIFRA
3(c)(2)(B)? If so, months
allowed for submission

Guidelines Name of Are Data or totally Satisfy Bibliographic from published date of
Citation Test Required Composition this Requirement Citation standard
163.62-8(f) Microbial

metabolism 1/

{2) effects of Yes~ No Reserved

microbes on

pesticides 1/

(3) effects of _ Yes~! No Reserved

pesticides on
microbes

1/ The requirement for the submission of these data is currently being reserved pending
the review and modification of the testing protocols.

These data requirements are current as of June, 1981. Refer to guidance

package for updated requirements.
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Table 1 (Cont'd)

Bifenox Environmental Fate (See Chapter V)
Generic Data Requirements

Must Additional Data be
Submitted under FIFRA

¢ Does EPA Have 3(c)(2)(B)? If so, months ,
pata to Partially allowed for submission

Guidelines - Name of Are Data . . or totally Satisfy Bibliographic fran published date of
Citation Test Required Composition this Requirement Citation standard
163.62-8(g) Activated sludge ves® , No . Reserved

metabolism :
163.62-9(b) ILeaching ‘ Yesi/ See Footnote 1 Partialé/ Leather, Foy Yes/24 mos.

MRID #05002738

163.62-9(c)  Volatility No
163.62-9(d) Mdsorption/ ves®/ See Footnote 1 No Yes/24 mos.

desorption .
163.62-9(e) Water dispersal Yes See Footnote 2 No Yes/24 mos.
163.62-10(b) Terrestrial field

dissipation

(1) Field & 4/ .

vegetable crop Yes— See Footnote 2 No Yes/24 mos.

) (2) Tree Fruit

& nut crop uses No ) No

{3) Pasture land -

uses No - No

(4) Domestic outdoor
parks, ornamentals
and turf uses No

3

1/ Radio-labelled analytical grade or non-radio-labelled technical.

2/ A representative formulated product. )

3/ The requiremcent for the submission of these data is currently being reserved pending the review and modification of the testing protocols.
4/ Por terrestrial noncrop uses, orchard crop uses, field-vegetable crop uses, and forestry uses, the mobility of the test substance and

) its degradatcs in soil shall be assessed either by soil thin layer caromatography, soil columns, or batca equilibrium (adsorption/
disorption) procedures. .

5/ Only one stuly was used to test pesticide leaching. A minimum of four studies is required according to 163.62-9 of the guidelines.
All specifiui data in 163.62-9(b) are nceded to determine the susceptability of bifenox to leaching.

6/ For domestic outdoor uses, greenhouse uses, aquatic uses, and aquatic impact uses, the mobility of the test substance and its

~ degradates in soil shall be assessed only by the batch equilibrium (adsorption/desorption) procedure.
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Table 1 (Cont'd)

Bifenox Envirommental Fate (See Chapter V)

Generic Data Requirements

Does EPA Have
. ‘ bata to Partially
Guidelines Name of Are pata . or totally Satisfy
Citation Test Required Composition this Requirement

Bibliographic
Citation

Must Additional Data be
Submitted under FIFRA
3(c)(2)(B)? If so, months
allowed for submission
fram published date of
standard

(5) Rights of No
way, shelterbelts
and related uses i

163.62~-10(c) Muatic field
dissipation
(1) Aquatic food . 2/
Crop uses Yes See Footnote 1 Partial~

(2) Aquatlc noncrop
uses No
(3) Specialized

aquatic uses No

163.62-10(4d) Terrestrial/ .
aquatic (forest)
field dissipation "No

163.62-10(e) Kjuatic impact
uses
(1) Direct discharge No
(2) Indirect

discharge - No
(3) Wastewater
. treatment No

Mobil, 1973

MRID £00003461

Yes/24 mos.

1/ Each formulated end-use product.

2/ all data S{:U‘l.fled in Section 163.62-10(c) of the Guidelines are needed to detemmine the d1ss1pat10n rate of bifenox of each formulated

end-use product in the aquatic environment.

These data requirements are current as of June, 198l. Refer to guidance
package for updated requirements. :
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Table 1 (Cont'd)

Bifenox Environmental Fate (See Chapter V)

Generic Data Requirements

Does EPA Have
Data to Partially

Must Additional Data be
Submitted under FIFRA
3(c)(2)(B)? If so, months
allowed for submission

Guidelines Name of Are Data - ar totally Satisfy Bibliographic fran published date of
Citation Test Required Composition this Requirement Citation standard
163.62-10(f)  Combination and tank No &/
N mix field dissipation
163.62-10(9g) Long term field - esg/ See Footnote 3 No Reserved
dissipation study
163.62-11(b) Accumulation in . Yes See Footnote 2 partial®/ Leather/Foy, 1977 Yes/ 2lmos.
’ rotational crops MRID #05002738
163.62-11(c) Accumulation in Yes See Footnote 3 No Yes/24 mos.
irrigated crops
- 163.62-11(4) Fish accumulation Yes See Footnote 4 Partiall/ Lee, Metacalf Yes/24 mos.
Hsu, 1975
MRID #05002741
163.62-11(e) Special studies No
. accumulation in
, aquatic. noncrop
uses
163.62-13 Disposal and Yes-s—/ ) No Reserved
storage

1/ Not applicable to single active 1ngred1ent standard.

3/ A representative formulated product.

4/ gxdio~-labelled analytical grade or non-radio-labelled technical.

2/ Radio-labelled analytical grade (if residues are found, then a field test using a representatlve formmulation).

5/ The requirem:nt for the submission of these data is currently being reserved pending the review and modification
of the testirqg protocols.

6/ Additional «

accumnulate in rotational crops and additional field data are needed on the accumulation of bifenox in oats.

7/ Additional ctudies using other recommended species of fish, a flow-through exposure system, more extensive

data are needed in greenhouse studies using crops other than cats to determine if bifenox residues will

sampling, airi a depuration period are needed to properly evaluate the environmental effect of bifenox on fish.
nt for submission of these data is reserved pending evaluation of terrestrial and aquatic

8/ The requiren:.
field data.
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Table 1 {Cont'd)

Bifenox Tbxicology (See Chapter VI)
Generic Data Requirements

Does EPA Have
Data to Partially

Must Additional Data be
Submitted under FIFRA
3(c)(2)(B)? If so, months
allowed for submission

Guidelines Name of . ‘Are Data ) or totally Satisfy Bibliographic fram published date of

Citation Test Required Composition - this Requirement Citation standard

163.81-1 Acute Oral Yes Technical Grade No Yes/8 Mos.
Toxicity

163.81-2 Acute Dermal Yes Technical Grade No Yes/8 Mos.
Toxicity

163.81-3 Acute Inhalation Yes . Technical Grade No Yes/8 Mos.

163.81-4 Primary Eye Yes Technical Grade No Yes/8 Mos.
Irritation

163.81-5 . Primary Dermal Yes Technical Grade - No Yes/8 Mos.
Irritation

163.81-6 Dermal Sensitization Yes Technical Grade No Yes/8 Mos.

163.81-7 Acute MY ° Technical Grade No ‘No
Neurotoxicity

1/ Acute delayed neurotoxxclty data are not required because bifenox is not expected to cause

‘esterase depression nor is it structurally related to a compound that induces neutopathy
or delayed neurotoxicity.

These data recjuirements are current as of June, 1981.
package for updated requirements.

Refer to guidance
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Table 1 (Cont'd)
Bifenox Toxicology (See Chapter VI)
Generic Data Requirements

Does EPA Have
pData to Partially

Must Additional Data be
Submitted under FIFRA
3(c){2)(B)? 1f so, months
allowed for submission

Guidelines Name of Are Data or totally Satisfy Bibliographic from publlshed date of
Citation Test Required Composition this Requirement Citation standard
163.82-1 Subchronic Yesy Technical Grade Yes/24 mons.
Oral Toxicity
163.82-2 Subchronic Yesz/ Technical Grade Yes/24 mos.
2l-day Dermal
Toxicity
163.82-3 Subchronic No Technical Grade No
90-day Dermal
Toxicity
163.82-4 Subchronic oY Technical Grade No
Inhalation
Toxicity
. : 4/ ‘fechnical Grade No
163.82-5 REBEBESRIG: ey ho>

1/ This test is required for bifenox because its use requires a tolerance.
2/ This test is required for bifenox because its use may result in repeated skin contact.
_:i/ Acute inhalation data were not available.

structurally related to a compound that induces neuropathy or delayed neurctoxicity.

- These data requirements are current as of June, 198l.

package for updated requirements.

A subchronic test may be required pending results of an acute inhalation test,
4/ Acute delay«d neurotoxicity data are not required because bifenox is not expected to cause esterase depression, nor is it

Refer to guidance



Table 1 (Cont‘'d)

Bifenox Toxicology (See Chapter VI)
Generic Data Requirements

Are Data

Does EPA Have
pData to Partially

Must Additional pData be
Submitted under FIFRA
3(c)(2)(B)? If so, months
allowed for submission

163.85-1

Guidelines Name of ) or totally Satisfy Bibliographic fram published date of
Citation Test Required Composition this Requirement Citation standard
163.83-1 Chronic Feeding ‘Yes 'Deéhriicgl Grade Not/ Yes
- 163.83-2 méogenicity Yes Technical Grade No}-/ Yes
163.83-3 Teratogenicity Yes Technical Grade Noll/ Yes
- 163.83-4 Reproduction Yes Technical Grade No-l-/ Yes
163.84-2 Mutagenicity Yes Technical Grade . Noy Yes
through 4 .
| Metabolism Yes Technical Grade No Yes 24 mos.

IBT data for EPA.

1/ The submitted data are IBT data that are considered invalid for purposes of this standard. The Canadian govermment is validating
Consult with EPA Laboratory Audit Program prior to initiating studies. -

These data requirements are current as of June, 198l1. Refer to guidance
package for updated requirements.
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Table 1 (Cont'd)
Bifenox Residue Chemistry (See Chapter VII)
Generic Data Requirements

Does EPA Have
pData to Partially

Must Additional Data be
Submitted under FIFRA -
3(c)(2)(B)? If so, months
allowed for submission

Guidelines Name of Are Data or totally Satisfy . Bibliographic - fran published date of
Citation Test Required Camposition this Requirement Citation standard

—_ Metabolism in Yes Technical Grade All Leather/Foy No

in Plants , MRID $05007738
’ Leather~
a MRID #05002878

—_ Metabolism in Yes Technical Grade aAll See Footnote 1 No
Animals

— Analytical Methods  Yes Technical Grade All See Footnote 2 Mo

- Residue Data: Yes Technical Grade All See Footnote 3 No
Field Corn

- Residue pata: Yes Technical Grade All See Footnote 3 No
Rice B

— Residue. Data: Yes Technical Grade All See Footnote 3 No
Sorghum, Grain
and Fodder

- Residue pata: Yes Technical Grade All " See Footnote 3 No
Barley, Oats, : ’
and Wheat
Residue Data: Yes Technical Grade All MRID #00003478 No
Milk, Meat, and Eggs
Storage Stability Yes Technical Grade All MRID #00003523 No

1/ This requirement is satisfied by the folldwing studies:

2/ This requirement is satisfied by the following studies:
3/ This requirement is satisfied by the following studies:

MRID 05005107, 05002738, 05002879.
MRID 00003522, 05005105, 00003413.

MRID 00003432, 00003478, 00003521, 00003435,
00003536, 00004175, 00003434, 00003433.

These data requirements are current as of June, 1981. Refer to gquidance

‘packaqge for uplated requircrents.
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Table 1 (Cont'd)

Bifenox Ecological Effects (See Chapter VIII)
Generic Data Requirements

Must Additional Data be
Submitted under FIFRA

Does EPA Have 3(c)(2)(B)? If so, months
: : - Data to Partially allowed for submission
Guidelines Name of Are Data or totally Satisfy Bibliographic fram published date of
Citation Test " Required Composition this Requirement Citation standard
163.72-1 Fish Acute I_CSO Yes . ‘Pechnical Grade Nog/ Yes/8 mos.
163.72-2 Acute Toxicity to Yes Technical Grade No—3—/ Yes/8 mos;
Muatic Invertebrates :
163.72-3 . Mcute Toxicity to Yes " Technical Grade o - Yes/8 mos,
Estaurine and -
Marine Organisms
163.72-4 allbryoiarvae and Nol—/ ) i : Reserved
Life-cycle Studies .
of Fish and Aquatic
Invertebrates
’ 1 / ’ Reserved
163.72-5 Muatic Organism No~! :
Toxicity and Residue
' Studies
1/ ) ) _ Resgwed

163.72-6 Simulated or Actual  No™
: Field Testing for
Kuatic Organisms

1/ The requiremcnt for submission of these data 1s currently reserved pending the results of the following tests: Fish Acute I‘CSO'
Acute Toxicity to Aquatic Invertebrates, .

2/ Six studies (contained in 3 referenced were evaluated and reviewed and found to be unacceptable for use in establishing the acute
toxicity of bifenox to freshwater fish (warmwater or coldwater).

3/ The guideline requirements for an LD, on aquatic invertebrates with technical bifenox have not been satisfied.

4/ No studies wcre submitted on technicé? bifenox. The guideline requirements for an LC_,. on estaurine and marine organisms have

~  not been satisfied. . 50

" These data requirements are current as of June, 1981. Refer to quidance
package for updated requirements.
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Table 1 (Cont'd)

Bifenox Ecological Effects (See Chapter VIII)
Generic Data Requirements

Does EPA Have
’ Data to Partially
Are Data

Must Additional Data be
Submitted under FIFRA
3(c)(2)(B)? If so, months
allowed for submission

Guidelines Name of B or totally Satisfy Bibliographic fram published date of
Citation Test Required Composition this Requirement Citation standard
163.71-1 Avian Single-pose Yes Technical Grade rby - Yes/8 mos.
Oral LD : .
50 .
163.71-2 Avian Dietary Yes Technical Grade o Yes/8 mos.
IC
50
163.71-3 Mammalian Acute No No
Toxicity
163.71-4 Avian Reproduction No . No
163.71-5 Simulated and Actual No No

Field Testing for
Mammals and Birds

1/ The submitted data are IBT data and are considered invalid for purposes of this standard. The Canadian

government is validating IBT data for EPA.

studies.

These data requirements are current as of June, 198l.

‘package for updated requirements.,

Consult with EPA Laboratory Audit Program prior to initiating

Refer to guidance
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Bifenox E‘colégical Effects (See Chapter VIII)

Table 1 (Cont'd)

Generic Data Requirements for Bifenox by Camposition Characteristics
L] .

Does EPA Have
Data to Partially

Must Additional Data be
Submitted under FIFRA
3(c)(2)(B)? 1f so, months
allowed for submission

Guidelines Name of Are Data or totally Satisfy Bibliographic fram published date of
Citation Test Required Composition this Requirement Citation standard

163.122-1 Seed Germination Yes No yesy

163.122-1 ' Vegetative Vigor © Yes N Yes See Footnote 2 No

163.122-2 Aquatic Macrophytes Yes . No ' yesy

163.122-2 . Algae Yes No Yesl/

1/ pata requirements must be fulfilled within 2 years using technical bifenox.

2/ This requirement is satisfied
00003379,, 00003381, 00003384,
00003415, 00003450, 00003453,
00003475, 00003482, 00003483,
00003527, 00003533, 00003544,
00003555, 00003558, 00003561,
00004186, 00004189, 00004192,
and 05004454.

by the following studies in aggregate: 00003364,

00003387, 00003402,
00003462, 00003463,
00003484, 00003494,
00003546, 00003547,
00003571, 00004176,
00004194, 00004202,

00003404, 00003408, 00003410,
00003466, 00003471, 00003472,
00003499, 00003508, 00003520,
00003550, 00003551, 00003553,
00004181, 00004183, 00004185,
00004986, 00004988, 00004989,

These data requirements are current as of June, 198l.
. package for updated requirements.

Refer to guidance
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‘fable 2 ‘
Product Chemistry (See Chapter 1V)
Bifenox Product-Specific Data Requirements for Manufacturing-use Products

Must Additional Data be
Submitted under FIFRA

Does EPA Have 3(c)(2)(B)? 1f so, months
Data to Partially allowed for submission

Guidelines Name of Are Data or totally Satisfy Bibliographic fram published date of
Citation Test Required Composition this Requirement Citation standard
163.61-3 Product Identity  Yes* MUP all Mobil No

and Disclosure of MRID $00003518 -

Ingredients
163.61-4 pescription of Yes* MUP All _ Mobil No

Manufacturing Process ’ MRID $00003518
163.61-5 Piscussion of Yes* Mip all Fbotnoteg—/ No

Formation of

Unint, Ingredients
163.61-6 Declaration and Yes* Mp ALl Footnote2! No
: ' Certification of" .

Ingredient Limits
163.61-7 * Product Analytical Yes* MUP ) partial?/ Melnizek, 1972 Yes/8 mos.

Methods and Data ’ MRID #00003522
163.61-8(7) Physical State Yes (20} 2 all Mobil No

: MRID §00003518
163.61-8(8) Density or Specific Yes Mmip o Yes/8 nmos.
. Gravity

163.61-8(9) . Boiling point No

* These data r ~juirements for the manufacturing-use product are satisfied by the requirements for the technical. Refer to Chapter IV
Praduct Che:nistry.

1/ Analytical u.-thodology are needed to detect and measure any ingredient or impurity in the intentionally-added inert ingredients.

2/ 'the data was obtained from the Confildential Statement of Formula.

These data requirements are cuvrent. as of June, 1981. refer to quidance
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Table 2 (Cont'd)

Product &mmistry (See Chapter 1V) -
Bifenox Product-Specific Data Requirements for Manufacturing-use Products

Must Additional Data be
Submitted under FIFRA

Does EPA Have 3(c)(2)(B)? If so, months
Data to Partially allowed for submission
Guidelines Name of .Are Data or totally Satisfy Bibliographic fram published date of
Citation Test ) Required . Composition this Requirement Citation standard
163.61-8(11) . pH Yes MUP No ‘ Yes/8 mos.
163.61-8(12) Storage Stability Yes Mp all Mobil No
MRID $#00003523
163.61-8(13) Flammability Yes we . ' No ’ - Yes/8 mos.
163.61-8(14) Oxidizing or Yes MIp No Yes/8 mos.
Reducing Action
163.61-8(15) Explosiveness "~ Yes Mup No Yes/8 mos.
163.61-8(16):  Miscibility vest/ MUP No
163.61-8(17)  viscosity ves?/ Mup : No
163.61-8(18) Corrosion Yes MUP No Yes/8 mos.
Characteristics

1/ BEC liquids only.
2/ Liquids only.

These data requirements are current as of June, 1981. Refer to guidance
package for updated requirements.
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+'fable 2 (Cont'd)

Bifenox Toxicology (See Chapter VI)
Product-Specific pata Requirements for Manufacturing-Use Products

Must Additional Data be
- Submitted under FIFRA
Does EPA Have 3(c)(2)(B)? 1f so, months

Data to Partially allowed for submission
Guidelines Name of Are Data or totally Satisfy Bibliographic fram published date of
Citation. Test Required Composition this Requirement Citation standard
163.81-1 Acute Oral . Yes* MIP - No ) Yes/8 mos.
Toxicity :
163.81-2 Acute Dermal Yes* MoP No Yes/8 mos.
Toxicity
163.81-3 Acute Inhalation Yes* mMop No Yes/8 mos.
Toxicity
163.81-4 , Primary Eye Yes* MUP No Yes/8 mos.
Irritation
163.81-5 Primary bermal ‘Yes * Mp No Yes/8 mos.
Irritation : '
163.81-6 Dermal ~ Yes* Mmp No Yes/8 mos.
Sensitization :

* fThe technical and the manufacturing-use have been determined to be the same. These requirements may be filled by data
‘required in Table 1 entitled "Bifenox Toxicology Generic Data Requirements."

- These data requirements are current as of June, 1981. Refer to guidance
_package for updated requirements.
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Table 3 :

Product Chemistry (See Chapter 1V)

Product-Specific Data Requirements for End-Use Products

Does EPA Have

Data to Partially

Must Additional Data be
Submitted under FIFRA
3(c)(2)(B)? If so, months -
allowed for submission

Guidelines Name of Are Data or totally Satisfy Bibliographic fram published date of
Citation Test Required Composition this Requirement Citation ~ standard
163.61-3 Product Identity Yes Each product ALl Mobil , Mo
and Disclosure of MRID $#00003519~
Ingredients i
163.61-4 Description of Yes Each product All Mobil 2/ No
Manufacturing Process . MRID #00003519~
163.61-5 Discussion of Yes Each product All Mobil 2/ No
Formation of ) MRID $00003519~
Unint. Ingredients
163.61-6 peclaration and Yes Each product No Yes/8 mos.
Certification of
Ingredient Limits
163.61-7 Product Analytical Yes Each product No Yes/8 mos.
Method and pata )
163.61-8(1) Color . Yes Each product No Yes/8 mos.
163.61-8(2) odor Yes Each product No Yes/8 mos.
163.61-8(7) physical State Yes Each product All Mobil No
: 1/ MRID $00003523
163.61~-8(8) Density or Specific Yes Each product Partial~ Mobil Yes/8 mos.
. Gravity - MRID 00003523
163.61-8(9) Boiling Point No

1/ Data requirements have been satified for the EC, 75% wettable powder and flowable.
2/ Some of the data was obtained from the Confidential Statement of Ingredients.

These data requirements are current as of June, 1981.

Data are required for the 80% wettable powder.

Refer to guidance

package for updated reguirements.

* 1
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Table 3 (Cont'd)

o
Bifenox Product Chemistrxy (S2e Chapter IV)
Product-Specific Data Requirements for End-Use Products
- Must Additional Data be
. Subimitted under FIFRA
Does EPA Have 3(c)(2)(B)? If so, rmonths
) : pata to Partially alloved for submission

Guidelines Name of Are Data ] or totally Satisfy Bibliographic from published date of
Citation Test i Required Camposition this Requirement Citation standard

163.61-8(10) Vapor Pressure Yes Each product All See Footnote 4 No

163.61-8(11) pH Yes Each producty No See Footnote 4  yes/8 mos.

163.61-8(12) Storage Stability Yes Each product All MRID 00003523 Mo

163.61-8(13)  Flammability . Yes. Each product®’ o | MRID 00003523  ves/8 mos.

163.61-8(14) Oxidizing or Yes Each product No Yes/8 mos.

Reducing Action

163.61-8(15) Explosiveness Yes ~ Each product No . Yes/8 mos.

163.61-8(16) Miscibility Yes Each product partial* See Footnote?  Yes/3 mos.

163.61-8(17) Viscosity Yes Each productg/ T No : See Footnote 4  Yes/8 mos.

163.61-8(18) Corrosion Yes Each product Partial** ~ See Footnote & Yes/8 mos.

Characteristics :

¥ Data are rajuire on emulsifiable 1iquids only. Data is needed on the EC. -
** pata requirernents have been satisfied for the EC, Data are required on the 4 flowable and WP,
1/ pata requirmnents have been satisfied for the EC and flowable. bData are required on the 75 and 80% wettable powder.
2/ Data requircients have been satisfied for the EC and WP. Additional data are required on the 4 flowable.

3/ Data requirerents have been satisfiod for the EC and WP, Additional data are required on the 4 flowable.

4/ The data was obtained from the Confidential Statement of Formula.

These data requirements are current as of June, 1981. Refer to guicance
package for updated requirements.
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Table 3 (Cont'd)

Bifenox ’beicc;logy (See Chapter VI)
Product-Specific Data Requirements for End-Use Products

Does EPA Have
Data to Partially

Must Additional Data be
Submitted under FIFRA
3(c)(2)(B)? 1f so, months
allowed for submission

Guidelines Name of Are Data ) or totally Satisfy Bibliographic fran published date of
Citation Test Required Composition this Requirement Citation standard
1. Wettable powder (80%)
163.81-1 Acute Oral Yes Each Pfoductl/ No Yes/8 mos.
: Toxicity
163.81-2 Acute Dermal - ' Yes Each Productl/ No Yes/8 mos.
: Toxicity
163.81-3 Acute Inhalation Yes Each Productl/ No Yes/8 mos.
Toxicity
163.81-4 Primary Eye Yes Each Préduct—l—/ No Yes/8 mos.
Irritation
163.81-5 Primary Dermal Yes Each Productl/ No Yes/B mos.
‘ Irritation
163.81-6 Dermal Yes Each Product No Yes/8 mos.
Sensitization

1/ Each product or substantially similar product.

These data requirements are current as of June, 198l.

package for updated requirements.

Refer to guidance
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Table 3 (Cont'd)

Bifenox Toxicology (See Chapter VI)
Product-Specific Data Requirements for End-Use Products

Must Additional Data be
Submitted under FIFRA

Does EPA Have 3(c)(2)(B)? 1If so, months
) Data to Partially allowed for submission
Guidelines Name of Are Data or totally Satisfy Bibliographic fram published date of
Citation Test Required Composition this Requirement Citation standard L
2. Bmulsifiable Concentrate (21%)
163.81-1 Acute Oral Yes Each pr:oductl NO Yes/8 mos.
: Toxicity
163.81-2 Acute Dermal Yes Each product:l No Yes/8 mos.
Toxicity -
163.81-3 " Acute Inhalation Yes Each product1 No Yes/8 mos.
Toxicity
163.81-4 , Primary Eye Yes Each product:l No Yes/8 mos.
Irritation .
163.81-5 Primary Dermal Yes Bach product} No Yes/8 mos.
Irritation
163.81-6 Permal . Yes Each px:ocluct:l No Yes/8 mos.
Sensitization

1/ Each product or substantially similar product.

These data requirements are current as of June, 1981. Refer to guidance
package for updated requirenments.
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Table 3 (Cont'd)

Bifenox Toxicology (See Chapter VI)

pProduct~Specific Data Requirements for End-Use Products

Are Data

Does EPA Have
Data to Partially

Must Additional Data be
Submitted under FIFRA
3(c)(2)(B)? 1f so, months
allowed for submission

Guidelines Name of or totally Satisfy Bibliographic fram published date of

Citation Test Required Camposition this Requirement , __Citation standard

3. Flowable (40%)

163.81-1 Acute Oral Yes Each préduct’/ No Yes/8 mos.
Toxicity

163.81-2 Acute Dermal Yes Each Productd’ No Yes/8 mos.
Toxicity

163.81-3 Zcute Inhalation Yes Each Productd No Yes/8 mos.
Toxicity -

163.81-4 Primary Eye Yes Each Productl’/ Mo Yes/8 mos.
Irritation

163.81-5 Primary Dermal Yes Each Productl’/ No Yes/8 mos.
Irritation i

163.81-6 permal Yes Each Productl/ No Yes/8 mos.
Sensitization

1/ Each product or substantially similar product.

These data requirements are current as of June, 1981.

package for updated requirements.,

Refer to guidance
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Table 3 (Cont'd)
Ecological Effects (See Chapter VIII) Product-Specific
Data Requirements for End-use Products

Must Additional Data be
Submitted under FIFRA

Does EPA Have 3(c)(2)(B)? 1If so, months
. ’ pata to Partially allowed for submission

Guidelines Name of Are Data. : or totally Satisfy Bibliographic fram published date of
Citation Test Required Camposition this Requirement Citation standard L
1. Wettable Powier (80%) 1/
163.72-1 Fish Acute ICg, Yes Each product Yes/8 mos.
163.72-2 ‘Acute Toxicity to Yes Each product oY , Yes/8 mos.

" Mguatic Invertebrates ‘
163.72-3 Acute Toxicity to Yes Each product No - Yes/8 mos.

Estaurine and :

Marine Qrganisms
2. Bnulsifiable Concentrate (21%) ) 1/
163.72-1 Fish Acute LCSO Yes Each product No-/ Yes/8 mos.
163.72-2 Acute Toxicity to Yes Each product NO Yes/8 mos.

’ Aquatic Invertebrates

163.72-3 Acute Toxicity to Yes Each product Nol/ Yes/8 mos.

Estaurine and

Marine Organisms
3. Flowable (40%) 2/
163.72-1 Fish Acute IC Yes Each product No=~ Yes/8 mos.
163.72-2 Acute ’belc.lt; to Yes Each product Yes LeBlanc , 1976 No

hquatic Invertebrates 3/ MRID #00003366
163.72-3 Acute Toxicity to Yes Each product Partial~ Hollister, 1976 Yes/8 mos.

tstaurine and Marine MRID 00003367

Organisms
T/ The direct .. ulication of bifenox to water (rice use) poses a potential hazard to aquatic organisms, These data are needed to

assess this yntential havard.

2/ Additional acute toxicity data are needed on the 40% flowable product.
3/ The 96-hour ..ute toxicity on pink shrimp was submitted (DC50 = 2.6 ppm. However, an LCg, study on an estuarine fish,

and a 48-hour oyster embryolarva study are still required.

These data requirements are current as of June, 198l1. Refer to guidance
package for updated requirements.



Iv. PRODUCT CHEMISTRY
A. INTRODUCTION

FIFRA 3(c)(2)(A) requires the Agency to establish guidelines
for registering pesticides in the United States. The Agency
requires registrants to provide quantitative data on all
unintentional ingredients which are equal to or greater than
0.1% 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
1imits only for some unintentional ingredients. Guidelines
Subpart D (43 FR 29696) suggests specific precision limits
for ingredients based on the percentage of ingredient

and the standard deviation of the analytical 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. For example, data are needed concerning the
identity and physical state of the active ingredient (e.g.,
melting point data, ambient 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.

B. PRODUCT CHEMISTRY - MANUFACTURING-USE BIFENOX

Product Chemistry Profile

1. Chemical Identity

Bifenox is the accepted common name for methy]l
5-(2,4-d1ch1orophenoxy)-a-n1trobenzoate. [t is also known

by the trade name Modown . Other chemical names include:
benzoic acid, 5-(2,4-dichlorophenoxy)-2-nitro-, methyl ester
(8, 9 CI), and 2,4-Dichlorophenyl 3'-methoxycarbonyl-4'-nitro-
phenyl ether.

The chemical structure is: __.
COOCH) <l

1]

N

=42



The chemical formula for bifenox is C H9C1 NO

and the molecular weight is 342.12. te Chémigial Abstracts
Registry (CAS) number for bifenox is 42576-02-3 (formerly
12680-11-4), and the EPA Shaughnessy Number is 104301.

~The common name bifenox will be used routinely in this
registration standard in lieu of trade and other names.

2. Manufacturing Process

Bifenox can be made by the reaction of potassium
2,4-dichlorophenolate with methyl 5-chloro-2-nitrobenzoate
(Martin and Worthing, MRID 05000993). Chemicals of the
type of bifenox "are readily prepared by the Ullman (sic)
ether synthesis reaction between the alkali metal (Na,K)
salt of a halophenol and a 5-halo (C1 or Br)-2-nitro-
benzoic acid or an ester, amide, or salt thereof. The
5-halo-2-nitrobenzoic acid is readily prepared by nitrating
an m-halo-toluene followed by oxidation of the methyl group
by well known procedures" (Sittig, 1977). The company has
submitted data on its manufacturing process. These data are
included in Confidential Appendix A.

The Farms Chemical Handbook (1980) 1ists the Mobil Chemical

Company as the only basic producer of bifenox in the
United States.

3. Formation of Unintentional Impurities

Data identifying impurities in the technical product have
been submitted but cannot be discussed because of its
confidentiality. These data are found in Confidential
Appendix A. ' '

4. Active Ingredient Limits in Pesticide Products

Manufacturing-Use Bifenox

The active ingredient limits for technical bifenox contains
a minimum of 96% of the active ingredient, methyl]
5-(2,4-dichlorophenoxy)-2-nitrobenzoate. Depending upon the
manufacturing process, up to 4% related impurities can be
expected. Because of its confidentiality, submitted

data identifying impurities in the technical product

and a discussion of the specific procedures, equipment and
manufacturing conditions required for the commercial produc-
tion of bifenox will not be discussed or included in this
Standard.
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End Use Products

The intentionally added inert ingredients of the end use
products are exempt from the requirements of a tolerance under
40 CFR 180.1001 (c¢) and (d). These data are to be found in
Confidential Appendix B.

5. Product Analytical Method
The analytical method (Mobil Chemical Method 69-72) is
considered an adequate method for bifenox and is in compliance

with section 163.61-7(a)(3) of the Proposed Guidelines.
However, there are no methods for the unintentional ingredients.

C. PHYSICAL AND CHEMICAL PROPERTIES

1. Available data from the open literature and registrant
submissions on the physical/chemical properties of technical
bifenox are:

Color esemcecacccmaan- Pale yellow to tan (00003518)
0dor ~-ceccaccaca-- Faint (00003518)
Melting point ----- 84-86°C (00003518)
Physical state ---- Crystalline solid (00003518)
Vapor pressure ---- 2.4 x 10 6 mm Hg at 30°C

_ A (00003518)
Stability ===cec--- Heat stable to 175°C, loses

weight to 285°C, total decom-
position occurs above 290°C

(00003518)
SOTubiTity =ecccccceccccctccc e et cccaa -(00003518)
Solvent Approximate % (at 20°C)

Corn 0] =cecccccccccccccccannacaca- 3-4

Methanol ==-cccccmccccccccccncacaaa 2

Xylene  e-ceccccccccccccecccccana- 30

Methyl Isoamyl Ketone -==wecece----- 25

Methyl Chloride =-e-cecescccccccaceax 50

Pine 01] =cccccmcccncccacccccncaaa- 2-3

Chlorobenzene ----ececcccacccccaaa.- 35-40

Ethylene Dichloride =-cccecccccca-n- 40

Methyl Methacrylate -=cecccccccaaaa 35-40

Kerosene, other aliphatics ~===--=- <1

Mesityl Oxide ==ceccccccaccrcnncaaaa 40-50

Isophorone ==«-c-ceccmccccccccacan-- 20-40

Cyclohexanone ===-e-cccccccacccccaaa 40-50

Diacetone alcoho] =ecccccecccccaaa-- 16-20

1,4-DioXxane ===cmceccccccccccncaca=- 10-15

Water =eceermccccccccccccaccanaaa-- 0.36 ppm

=4l



2. The following physical/chemical properties for manufac-
turing-use bifenox are:

Physical state -=--=e---- Crystalline solid (00003518)
Storage stability --~---- Technical bifenox stored at
20-30°C for 52 weeks showed

no loss of active ingredient

(00003523)

3. Available data on the physical/chemical properties on
the end-use products are:

80% Wettable Powder

Physical state -==eec---- Solid (00003523)

75% Wettable Powder

Physical state =-=-ew==-- Solid (00003523)

Density ==--cecmeccmcucaa- 24 1bs./cu.ft.

4 Flowable

Physical state ---==w--- Liquid (00003523)

Density -=-ceccccmcaccaa- 10 1bs./gal.

PH scccccccccnccanccacaa 7

Flash point =«-cccecaa-- greater than 200

Emulsifiable Concentrate

Physical state ~=-e----- Liquid (00003523)

Density ---coweeccaaaa-- 9.63 1bs./gal.

Flammability e-e-cece-a- 94°F (TOC)

Viscosity -=-ececccacaaa- 2.03 cp at 25°C

Storage stability -=----- The formulation is stable for
S 12 weeks at 50°C (00003523)

Corrosion ==ececccnacc-- Not corrosive to stainless

Characteristics steel or aluminum, but corrosive

to the extent of 0.8 mils/year
to carbon steel, and 0.6
mils/year to brass

D. SUMMARY OF DATA GAPS

1. Technical Bifenox

The data gaps for technical bifenox are solubility,
octanol/water partition coeff1c1ent density or specific
gravity and pH.
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2. Manufacturing-Use Bifenox

The data gaps for manufacturing-use bifenox are product
analytical methods, density or specific gravity, pH,
flammability, oxidizing or reducing action, explosiveness,
and corrosion characteristics.

3. End Use Products

The data gaps for the end use products are color, odor,
density or specific gravity (80 WP only), pH (75 and 80%
WP), flammability (4F), oxidizing or reducing action,
explosiveness, miscibility (EC only), viscosity (4F) and
corrosion characteristics (4F, WP).

In addition, the following will be required for each product:

a description of analytical methods for the determination of
each identified impurity associated with the technical product;
declaration and certification of the upper and lower limits

for each active ingredient and intentionally added inert
ingredients, and the upper limit of each impurity, reaction

and degradation products based on representative samples.
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V. ENVIRONMENTAL FATE

A. USE PROFILE

Bifenox is a selective herbicide used in preemergence

or postemergence treatments to control many annual
broadleaf and certain grass weeds. Registered use sites
include soybeans, rice, grain sorghum, field corn, wheat,
and forest tree nursery seedbeds.

Bifenox apparently acts by inhibition of photosynthesis

or plant respiration. At recommended rates, it is
herbicidally active for 6 to 8 weeks in the soil. All
formulations are applied in a water carrier without additional
sufactants at volumes of 10 to 50 gallons per acre, depending
~on crop, target weeds, and method of application.

Principal target weeds in rice fields include annual sedge,
barnyardgrass, dayflower, ducksalad, redstem, hemp sesbania,
sprangletop, and water hyssop. Target weeds in other

sites include jimsonweed, lambsquarters, pigweed, smartweed,
velvetleaf, morningglory, and teaweed. Bifenox is seldom
used for control of hard-to-kill perennial or woody weeds.

There are currently five bifenox formulations, including

the technical product. All are single active ingredient
formulations. They include two wettable powders containing
75% and 80% active ingredient, a 40% flowable concentrate,
and a 21% emulsifiable concentrate. Currently, the most
frequently used products are the 80% wettable powder and the
'40% flowable concentrate.

More than one-half of current bifenox production is used

on soybean, mostly in the Midwestern states. Treatments are
either broadcast or applied in bands by ground rig boom
sprayers. Bifenox is applied to soybeans mostly as a
preemergence treatment, although some preplant treatments
are made. Tank mixes with the herbicides alachlor or
trifluralin are frequently used.

About 25% to 30% of bifenox production is used for treatment
of rice in the South. Both preemergence and postemergence
treatments are usually applied by air, although preemergence
treatments are occasionally broadcast by ground rig booms.
Postemergence treatments are usually tank-mixed with the
herbicide propanil, while preemergence treatment is done
with bifenox alone.
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A small portion of bifenox production is used on field

corn and grain sorghum in the Midwest. It is applied to
these sites as a preemergence broadcast treatment by ground
rig booms. Bifenox may be tank-mixed with the herbicide
propachlor for use on sorghum or with the herbicide alachlor
for use on corn.

About 2% of bifenox production is used to control weeds in
forest tree nursery seedbeds. Principal use areas are
conifer plantations in the South and West. Bifenox is
applied postemergence by ground rig boom sprayers to young
conifer seedlings.

Bifenox, though registered for use on wheat, is not currently
used on that crop. According to label instructions, bifenox
should be applied as a postemergence broadcast treatment

to wheat having from 2 to 4 leaves. Either aerial or

ground application may be used.

Additional information about bifenox application on its
registered use-sites is contained in Table 1.

B. ~ ENVIRONMENTAL FATE - MANUFACTURING-USE BIFENOX

1. Environmental Fate Summary

Bifenox is hydrolyzed under acidic (pH 4.7) conditions

to 5-(2',4'-dichlorophenoxy)-2-nitrobenzoic acid and methyl-5-
(2',4'-dichlorophenoxy)anthranilate. Ten potential degra-
dation products were identified that may be contaminants in the
starting.material, or the result of hydrolysis or photolysis.
The products are:

3-Carboxymethyl-4-nitrophenol
3'-Hydroxy-4'-nitro-2,4-dichloro-diphenyl ether
3'-Carboxymethyl-4'-nitro-2,4-dichloro-6-hydroxy-diphenyl ether
3'-Carboxymethyl-4'-hydroxy-2,4-dichloro-diphenyl ether
3'-Carboxymethyl-4'-amino-2,4-dichloro-diphenyl ether
2,4-Dichloropheno]

p-Nitrophenol
3'-Hydroxy-4'-nitro-2-hydroxy-4-chloro-diphenyl ether
3'-Hydroxy-4'-amino-2,4-dihydroxy-diphenyl ether
Nitrofen

(Mobil 1976, MRID 00003543)

Laboratory data indicate that bifenox had a half-1ife

in Anjyo (mineral soil, Kaolin), Tochigi (volcanic ash
soil, allophane), and Nagano (mineral soil montmorillonite)
soils of 2-4 days under flooded conditions and a half-life
of 6 days under aerobic conditions. (Ohyama, Kuwatsuka,
1975, MRID 05005107)
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TABLE 1 - Registered Application Rates of Bifenox

Application Application rate1
Site Formulation Method (1b. or 0z. a.i.)
Soybeans WP Preplant or 1.2-2.0 T1bs. A.I./A
‘ ' preemergence
F broadcast, band,
EC* . or incorporate
Rice WP Preemergence or 2.0-3.0 1bs. A.I./AZ/3
F Postemergence
EC Broadcast
Grain WP Preemergence 1.5-2.0 1bs. A.I./A
Sorghum F ‘Broadcast
Forest tree WP Preemergence 3.0 Tbs. A.I./A
nursery F or
seedbeds
EC Postemergence 3.0 1bs. A.I./A

after seedlings
are 4 wks. old

Field Corn¥* WP " Preemergence 1.6-2.0 1bs. A.I./A
F broadcast
Wheat* . EC Postemergence 0.7-1.0 1b. A.I./Az/3
Broadcast
1 In pounds of active ingredient per acre.
2 Aerial
3 Ground

*Not currently marketed for this site in the United States.
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~In sandy loam and loam soils the half-life of bifenox

was 3-14 days. At 6 weeks after treatment, 0.06-0.11 ppm
(4-11% of the chemical applied) remained in the sandy loam
soils and 0.12-0.21 ppm (11-16% of the chemical aplied)
remained in the loam soil. A metabolite [methyl-5-
(2,4-dichlorophenoxy) anthranilate] was found in the sandy
loam soil at a concentration of 0.12 ppm. These data indicate
that bifenox will not present a persistence problem in soil;
however, without field data, the true rate of bifenox soil
dissipation cannot be determined (Mobil 1972, MRID 00003427,
28; 1978, MRID 00003358).

Data from a nitrification study indicate that bifenox

at 31 ppm inhibits nitrification in clay soils for at least
60 days. This may be beneficial in rice fields since rice
plants take up NH, instead of NO,. However, 31 ppm is

far in excess of %he maximum rec%mmended application rate
of 1.5 ppm.

A sludge study shows that bifenox is degraded in sewage
sludge with approximately two-thirds of the bifenox present
in the effluent at zero time degrading in 4 hours (pseudo-
first-order rate constant -0.26/hour). (Greer, 1978, MRID
05020066).

A study using a clay loam soil indicated that bifenox

and two transformation products 5-(2',4'-dichlorophenoxy)-2-
nitrobenzoic acid (a hydrolysis product) and 2,'4'-
dichlorophenyl-4-nitrophenyl ether (nitrofen) will leach in
soil to a depth of 40 centimeters. However, since the soil
was eluted with the equivalent of 332 acre-inches of water,
firm.conclusions cannot. be .drawn from.the data. (Leather ...
and Foy, 1977, MRID #05002738)

Preliminary data from an aquatic field dissipation study
conducted in a rice field treated with 2 or 4 1b/A show that
bifenox residue levels decreased from 0.007 and 0.13 ppm,
respectively, on the date the field was flooded (18 days
after treatment) to nondetectable levels of less than 0.005
ppm at 7 days after flooding (25 days after treatment).

Mosquito fish placed in a model ecosystem 30 days after
treatment with bifenox accumulated to 0.024 ppm of bifenox
(accumulation factor 50) over a 3-day period. (Lee et at.,
1976, MRID 05002741)
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Bifenox was applied alone and in combination with alachlor,
propanil, and propachlor to sandy loam and loam soils. When
bifenox was applied alone, 79-96% of the compound dissipated
from the sandy loam and loam soils within 6 weeks. Similar
results (73-95% dissipation) were observed when bifenox was
applied in combination with alachlor, propachlor, or propanil.
Thus, the dissipation rate of bifenox in the environment is
not expected to change when it is applied in combination

with these compounds. (Mobil MRID 00003327, 3358).

Bifenox residues will accumulate in greenhouse-grown

‘0ats. Residues of [14C] bifenox in oats 310 days after
treatment included 5-(2',4'-dichlorophenoxy)-2-nitrobenzoic
acid, nitrofen, and 5-(2',4'-dichlorophenoxy)anthranilic
acid. (Leather & Foy, 1977, MRID #05002738)

Although the data are insufficient to form a comprehensive
profile of the fate of bifenox in the environment, it can be
concluded that bifenox should not present a persistence
problem in soil when used alone or in combination with
alachlor, propachlor, propanil. The dissipation of bifenox
in soil appears to be through hydrolysis to
5-(2',4'-dichlorophenoxy)=-2-nitrobenzoic acid and methyl-5-
(2',4'-dichlorophenoxy) anthranilate. However, a trans-
formation product (2,4-dichlorophenyl-4-nitrophenyl ether,
the herbicide nitrofen, appears to be a microbial degradation
product of bifenox (based on the structural differences
between nitrofen and bifenox). Therefore, microbial degradation
must stil]l be considered as a possible degradation pathway.

The impact of bifenox on the aquatic environment cannot

- be determined because :the rate of hydrolysis is not ‘known.
In addition, the structures of the two hydrolysis products
are similar to bifenox, which suggests that they may have
similar influences on the environment.

C. EXPOSURE PROFILE

1. A1l Formulations

The greatest potential for exposure to bifenox occurs

during mixing, loading, and spraying operations, but no

data are available to estimate the degree of such exposure.
Aerial applications may potentially expose humans, livestock
and wildlife outside the application site via spray drift.

A potential exposure to wildlife exists because of bifenox
use on grains and to aquatic species because of use on

rice. Exposure resulting from groundwater contamination is
unlikely due to the fairly rapid soil metabolism of bifenox
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and its low leaching potential. The potential for leaching
of the degradation products cannot be assessed from available
data. A bioaccumulation factor of 50 was reported in mosquito
fish after 3 days in a static model ecosystem. No other
biocaccumulation data are available. :

The greatest potential for exposure of wettable powder
formulations is respiratory, during opening and pouring
when "puff back" can occur. Splashing during diltution,
mixing, and loading may result in dermal or ocular exposure.

Potential dermal exposure of the flowable and emulsi-

fiable concentate formulations is greatest during mixing

and loading, when splashing may occur. Such exposure

can be minimized by the use of gloves and protective clothing
during mixing and loading.

D. SUMMARY OF DATA GAPS

The data gaps for this chemical are: hydrolysis studies
photolysis studies, aerobic soil metabolism studies, aerobic
and anaerobic aquatic metabolism, leaching studies, adsorption/
desorption studies, water dispersal studies, terrestrial

field, aquatic dissipation studies, rotational and irrigated
crop studies, and fish accumulation studies.

The data requiremnts for manufacturing-use bifenox and the

end use products are the same. Refer to Chapter III,
Table 1.
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VI. TOXICOLOGY

The Proposed Guidelines for Registering Pesticides in the
United States sets forth conditions under which specific
data would be required to support the registration of a
-product, specifying the standards for acceptable testing.

Toxicity data needed to determine potential adverse
toxicological effects to humans and domestic animals as a
result of the use of bifenox were generated by Industrial
Bio-Test Laboratories (IBT) or were not available to the
Agency.

IBT was one of the laboratories audited jointly by the EPA
and the Food and Drug Administration under the Agency's
Laboratory Audit Program. The function of this program was

to ensure the reliability and integrity of data supplied to

the Agency by pesticide manufacturers for purposes of
supporting pesticide registrations and tolerances. The

audit of the IBT Laboratories revealed a number of questionable
scientific practices which led the Agency to require raw

data for purposes of reevaluating all IBT studies used in
support of pesticide registrations and tolerances. Review

of the IBT toxicology data base on bifenox currently is

being conducted by the Canadian government. \Under the
Registration Standards Program, Agency - policy provides

that IBT studies which have not yet been reviewed are
considered administratively invalid and will not be included

in the Registration Standard document. Thus, in the absence

of the Canadian validation and the lack of any other toxicology
data on bifenox, a detailed assessment of the hazard of

bifenox to man and the environment cannot be made.

The data requirements needed to evaluate the continued

registration of bifenox products to which this standard
applies are listed in Chapter III, Tables 1-3.
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VII. RESIDUE CHEMISTRY

A. INTRODUCTION

This chapter of the Registration Standard is concerned
only with those formulations containing a single active
ingredient. Conclusions or implications derived from data
on such formulations do not necessarily apply to those
having mutiple active ingredient.

The use pattern and restrictions for the formulations
(F, EC and WP) of bifenox are used primarily for
pre-emergent and some post-emergent weed control. This
chemical is said to be particularly effective against
broadleaf weeds.

According to current labels, the following additional
instructions and restrictions apply when end-use products
are used:

1. Reduce dosage in proportion to band
areas actually treated.

2. Pre-emergence applications are not
incorporated in the soil.

3. Post-emergence applications are made
when the first leaves appear.

4. Cover crops can be planted if not grazed.
Specifically for rice:

1. Do not apply to second rice crop in areas
where double cropping is practiced.

2. Do not use in areas where crayfish farming
is practiced.

3. Do not use water from treated rice fields
to irrigate upland crops.
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5. Do not use bifenox on rice grown in
California.

Specifically for sorghum:

1. Do not use bifenox on sweet sorghum or sorghum
sudan.

B. RESIDUE CHEMISTRY PROFILE

The absorption, translocation and metabolism in plants have
been investigated thoroughly in rice, corn, soybeans, and
other plants. The metabolism of bifenox is adequately
understood to be via reduction and/or hydrolysis to the
corresponding amine and/or acid, followed by cleavage of the
ether linkage to form various phenols which are further

- degraded and/or "bound", probably as gylcoside conjugates.
Degradates include 2,4-dichlorophenol and p-nitrophenol.

]4C- metabolism data from a study on soybeans indicate
_11tt1e or no translocation from the plant root. Maximum

C- activity in leaves, stems and beans had an absorptivity
level of only 0.03 ppm in trgcer studies of wheat and rice
involving foliar sprays of C- materials. At the use
rate, low levels of <0.05 ppm were found. Bifenox was found
to metabolize rapidly in the rice plants.

Studies with rats fed ]4C- tagged bifenox and dogs

fed cold bifenox showed little tissue accumulation. Large
amounts of degradation or metabolism products were found in
the liquid and solid waste of the dogs. Bifenox is rapidly
metabolized and almost totally eliminated. Radio tracer
studies on rats showed 90% of bifenox is eliminated within
48 hours.

Residue data from various crops treated at use rate and

in excess of use rate showed <0.05 ppm, the practical method
sensitivity. Adequate methods are available for residue
determination and for enforcement purposes.

Residue studies on corn, rice, sorghum, soybeans, barley,

oats, and wheat show that bifenox residues do not exceed the
established pesticide tolerance of 0.05 ppm.
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Since there was no evidence of bifenox residues in the
animal feed items at the practical sensitivity (0.05 ppm) of
the method there is no reasonable expectation of residues in
meat, milk, or poultry and eggs.

There is no report of any regulatory action taken by
the Food and Drug Administration with respect to residues
of bifenox.

A1l residue data submitted for bifenox were obtained

by the use of Mobil Chemical Method 70-72. This method
consists of acetonitrile extraction, hexane partitioning,
clean-up on mixed Florisil/alumina/Florex AA-LMV column
followed by sweep co-distillation, and measurement by

GLC equipped with halogen-specific microcoulmetric detection.
The Florex-LMV is presently substituted for the specific
Fiorex-AA-LMV,

Mobil Chemical Method 70-72 is found to have adequate
specificity and is judged satisfactory for enforcement of
established tolerances.

Over 200 crop samples were analyzed for residues of bifenox,
using Mobil Chemical Method 70-72, sensitive to 0.05 ppm of
the chemical. Samples were obtained from herbicide tests in
17 states, in Canada, Nicaragua and the Phillipines, and
represented product use under a wide variety of climatic and
soil conditions.

C. SUMMARY OF DATA GAPS

Presently, all data requirements have been fulfilled.
Refer to Chapter III, Table 1, of this Standard.
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VITI. - ECOLOGICAL EFFECTS
A. ECOLOGICAL EFFECTS PROFILE

1. Fish and Wildlife

Available data are insufficient to assess the toxicological
effects of technical bifenox on freshwater fish (warmwater
or coldwater), freshwater aquatic invertebrates, estuarine
and marine organisms, and birds due to deviations from
acceptable protocols.

Data submitted to the Agency for review to determine the
toxicity of bifenox to birds are IBT data. These studies
are considered administratively invalid and cannot be
included in a Registration Standard.

The 40% flowable bifenox end-use product is moderately
toxic to aquatic invertebrates. The 48 hour acute LC
for daphnia was 1.8 mg/L and the 96 hour LC.. for pinP
shrimp was 2.6 ppm (Lesiane 1976, MRID 00803366). ;
Environmental fate data, chronic fish (fresh and estuarine)
and/or marine and freshwater invertebrates studies may be
required after review of the above acute toxicity studies on
technical bifenox.

2. Plants - Phytotoxicity
Emulsifiable Concentrate

Available data concerning tne phytotoxic effects ‘of bifenox
emulsifiable concentrate on various crops indicate that the
no-effect levels for post-emergence application to barley,
oats, and wheat varied from less than .5 to 1 Ib. ai/A. The
no-effect level for postemergent application to rice was

less than 1 1b. ai/A. The no-effect levels for pre-emergence
application to corn and rice varied from Tess than 2 to 2.5
1b. ai/A. Sorghum suffered 10% injury following pre-emergence
applications of 1.5 to 2 1b. ai/A and the no-effect level

for a similar application to soybeans was 1 to 2 1b. ai/A.
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F]owab]e

The no-effect level for pre-plant incorporation (PPI) of
flowable bifenox to corn, sorghum, and soybeans, wheat, and
oats was less than 2 1b. ai/A. At 2 1b. ai/A PPI, alfalfa
was damaged 65% and clover 45%. The no-effect level to rice
for a pre-emergence application was less than 2.5 1b. ai/A
and less than 2 1b. ai/A for a post-emergence application.
Pre-emergence applications of 1.5 to 2 1b. ai/A resulted in
a 10% injury to sorghum or soybeans, although some soybean
tests resulted in damage at rates as low as 0.5 1b. ai/A. A
post-emergence application of 1 1b. ai/A has no effect on
wheat. .

Granular

Although the 10% granular dust is no longer manufactured,
a study showed that a 3 1b. ai/A post-emergence application
resulted in a 10% injury to rice.

Wettable Powder

The no-effect level for pre-emergence application of
wettable powder bifenox to corn or sorghum was 1.5 1b. ai/A
and varied from less than 1.6 to 3.75 1b. ai/A for rice.

The no-effect level for pre-emergence treatment on soybeans
varied from less than 1 to 2 1b. ai/A. Postemergence
application of 1 1b. ai/A caused no injury to wheat and 1.5
1b. ai/A caused no injury to black walnut or white pine, but
the no-effect level for a similar application to tulip
-poplar was less than 0.75 1b. The no-effect levels for
preplant incorporation treatment were 2 1bs. ai/A for wheat
and less than 2 lbs. for oats, sorghum, soybeans .and corn. .
Clover and alfalfa suffered up to 65% damage with a PPl of 2
1b. ai/A. The no-effect level for tobacco PPI varied from
less than 1.5 to 6.1 ai/A.

B. HAZARD ASSESSMENT

1. Manufacturing-use Bifenox
A hazard assessment is not conducted on the technical.
2. End Use Products

The available data are insufficient to assess the potential
hazard of bifenox in the environment. The use of bifenox
on such crops as rice exposes aquatic organisms to a
potential hazard. Until acceptable toxicity studies on
representative organisms and adequate fate data are
submitted, a hazard assessment will not be conducted.
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3. Non-Target Plant

Although sufficient information exists to characterize the
hazard of bifenox to nontarget area crops, Tittle information
is available concerning the effects to other nontarget area
plants. Bifenox is registered for use on corn, nursery
‘seedbeds, rice, sorghum, soybeans, and wheat. Label rates
for these crops allow for some temporary injury, but Tabel
cautions and the acceptable nature of the injury indicate
that bifenox is not hazardous enough to these crops to be
of concern. Ninety-five percent of bifenox is currently
used on soybeans, rice and sorghum. It seems unlikely

that large areas of nontarget plants would be exposed,
although some drift to adjacent land strips resulting from
normal application patterns would be expected.

The effect of bifenox on nontarget aquatic plant cannot
be assessed at this time due to the lack of toxicity data.

C. SUMMARY OF DATA GAPS

1. Manufacturing-Use Bifenox

The ecological effects data gaps for technical bifenox are as
follows: one avian single-dose oral LD 0 (mallard duck

or bobwhite quail); two avian d1etary Le studies

(mallard duck and bobwhite quail); two 98 hour LC., tests on
freshwater fish (rainbow trout and bluegili sunfigg)

one 48-hour acute toxicity study on an aquatic invertebrate
(Daphnia magna); one estuarine and marine organism toxicity
study (96-hour LC oyster embryolarva or a 96-hour EC50
shell deposition 28 molluscs). _— ‘s

The data requirements for a seed germination, aquatic
marcrophytes and algae study on technical bifenox will be
required within two years.

2. End Use Products_

The ecological effects data gaps for the 80% wettable powder
and the 21% emulsifiable concentrate are fish acute LC 0

on one coldwater (rainbow trout) and one warmwater fisﬁ
(bluegill sunfish), a 96-hour acute toxicity test on an
aquatic invertebrate (Daphnia), estuarine and marine organisms
toxicity study (preferably 96-hour L05 for shrimp and

fish, and either 48-hour LC for embryolarvae or 896-hcur

E050 shell deposition for m891uscs.
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Additional acute toxicity testing on the 40% flowable is
required on one coldwater fish (rainbow trout) and one
warmwater fish (bluegill), and one estuarine fish. A
48-hour oyster embryolarvae study is also required.

The data requirements needed to evaluate the continued

registration of bifenox products to which this Standard
applies are listed in Chapter III, Tables 2 and 3.
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Guide to Use of This Bibliography

1. Content of Bibliography. This bibliography contains
citations of all the studies reviewed by EPA in arriving
at the positions and conclusions stated elsewhere in
this standard. The bibliography is divided into 3
sections: (1) citations that contributed information
useful  to the review of the chemical and considered to
be part of the data base supporting registrations under
the standard, (2) citations examined and judged to be
inappropriate for use in developing the standard, and
(3) standard reference material. Primary sources for
studies in this bibliography has been the body of data
submitted to EPA and its predecessor agencies in support
of past regulatory decisions, and the published technical
literature. ‘

2. Units of Entry. The unit of entry in this bibligraphy
is called a "study". In the case of published materials,
this corresponds closely to an article. In the case of
unpublished materials submitted to the agency, the
Agency has sought to identify documents at a level parallel
to a published article from within the typically larger
volumes in which they were submitted. The resulting
"studies" generally have a distinct title (or at least
a single subject), can stand alone for purpose of review,
and can be described with a conventional bibliographic
citation. The Agency has attempted also to unite basic
documents and commentaries upon them, treating them as a
single study.

3. Identification of Entries. The entries in this biblio-
graphy are sorted by author, date of the document, and
title. Each entry bears, to the left of the citation
proper, an eight-digit numeric identifier. This number
is unique to the citations, and should be used at any
time specific reference is required. This number is
called the "Master Record Identifier", or "MRID". It
is not related to the six-digit "Accession Number" which
has been used to identify volumes of submitted data; see
paragraph 4(d)(4) below for a further explanation. In a
few cases, entries added to the bibliography late in the
review may be preceded by a nine-character temporary
jdentifier. This is also to be used wheneer a specific
reference is needed.




Form of the Entry. In addition to the Master Record

Identifier (MRID:), each entry consists of a biblio-
graphic citation containing standard elements followed,
in the case of materials submitted to EPA, by a
description of th earliest known submission. The
bibliographic convention used reflect the standards

for the American National Standards Institute (ANSI),
expanded to provide for.certain special needs. Some
explanatory notes of specific elements follow:

a. Author. Whenever the Agency could confidently
identify one, the Agency has chosen to show a
personal author. When no individual was identified,
the Agency has shown an identificable laboratory
or testing facility as author. As a last resort,
the Agency has shown the first known submitter
as author.

b. Document Date. When the date appears as four digits
with no question marks, the Agency took it directly
from the document. When a four-digit date is
followed by a question mark, the bibliographer
deduced the date from evidence in the document.

-When the date appears as (19??), the Agency was
unable to determine or estimate the date of the
document.

¢c. Title. This is the third element in the citation.
In some cases it has been necessary for the Agency
bibliographers to create or enhance a document
title. Any such editorial insertions are contained
between square brackets.

d. Trailing Parenthesis. For studies submitted to us
in the past, the trailing parenthesis include (in
addition to any self-explanatory text) the following
elements describing the earliest known submission.

(1) Submission Date. Immediately following the
word ‘received’ appears the date of the
earliest known submission.

(2) Administrative Number. The next element,
immediately following the word 'under', is
the registration number, experimental permit
number, petition number, or other administra-
tive number associated with the earliest known
submission.




Submitter. The third element is the submitter,

following the phrase 'submitted by'. When

authorship is defaulted to the submitter, this
element is omitted.

Volume Identification. The final element in

the trailing parenthesis identifies the EPA
accession number of the volume in which the
original submission of the study appears.
The six-digit accession number follows the
symbol 'CDL', standing for "Company Data
Library". This accession number is in turn
followed by an alphabetic suffix which shows

‘the relative position of the study within the

volume. For example, within accession numbaer
123456, the first study would be 123456-A; the
second, 1234456-B; the 26th, 123456-Z; and the
27th 123456-AA. '
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HRID

000004176

000003546

000003494

000003408

000003381

000003561

000004202

QOFFICE OF PESTICIDE PROGRAKMS
REGISTRATION STANDARD BIBLIOGRAPHY

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

CITATION

Eastin, E.F.; Stansel, J.W.; Flinchum, W.T.; Helpert, C.W.; Young,
J. (1973) Herbicide Field Evaluations for Rice, 1973: Report
No.7. (Unpublished study reccived May 7, 1974 under 4G1505;
prepared by Texas A & M Univ., Agricultural Experiment Station,
Agricultural Research & Extension Center at Beaumont, submitted
by Mobil Chemical Co., Industrial Chemicals, Richmond, Va.;
CDL:093987--AE)

Gorodenski, S. (1976) Mobil Modown Soybeans. - (Unpublished study
receivad Mar 9, 1977 under 2224-EX-10; prepared by Chemonics
Industrics, submitted by Mobil Chemical Co., Industrial Chemi-
cals, Richmond, Va.; CDL:228702-B)

Gossett, B.J. (1975) Weed Control Researcn. (Unpublisned study ro-—
ceived Mar 9, 1977 under 2224-EX-10; preparced by Clemson Univ.,
Dept. of Agronomy and Soils, submitted by Mobil Chemical Co.,
Industrial Chemicals, Richmond, Va.; CDL:228701-5)

Harvey, R.G.; Jacques, G.L. (1975) Soybean Herbicide Studies: Proj-
ect No. 755. (Unpublished study received Oct 8, 1976 under
2224 -50; prepared by {Univ. of Wisconsin}, Dept. of Agronamy,
submitted by Mobil Chemical Co., Industrial Chemicals, Richmond,
Va.; CDL:226291-S)

Heikes, E. (1975) Grain Sorghum. (Unpublished study received
Dec 12, 1975 under unknown admin. no.; preparced by Colorado
State Univ., [Dept. of] Weed Science-Botany, submitted by Mobil
Chemical Co., Industrial Chemicals, Richmond, Va.; CDL:223556-K)

Heikes, G. (1976) Linley Stum and Orville Johnson Farms Cbserva-—
tions--September 21 & 22. (Unpublished study received !lar 9,
1977 under 2224-EX-10; prepared by Colorado State Univ., submit-
ted by Mobil Chemical Co., Industrial Chemicals, Richmond, Va.;
CDL:228702-2C)

Heikes, G. (1976) Winter Wheat: Linley Stum Famm, Towner, Colorado.
(Unpublished study received Mar 9, 1977 under 2224-EX-10; pre-
pared by Colorado State Univ.. submitted by Mobil Chemical Co.,
Industrial Chemicals, Richmond, Va.; CDL:228702-AD)



MRID

000003367

005004454

000003466

000003520

000003450

000003334

OFFICE OF PESTICIDE PROGRAMS
REGISTRATION STANDARD BIBLIOGRAPHY

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

CITATION

Hollister, T.A.; Heitmuller, T. (1976) Acute Toxicity of Modown
Herbicide 4 Flowable to Embryos of Eastern Oysters ( Crasso—
strea virginica ), to Pink Shrimp ( Penaeus duorarum ),
to Fiddler Crabs ( Uca pugilator ), and to Sheepshead Minnows
( Cyprinodon variegatus ): Preliminary Toxicity Test Report.
(Unpublished study received Jan 26, 1977 under 2224-53; preparad
by BG&G, Bionomics, subinitted by Mobil Chemical Co., Industrial
Chemicals, Richmond, Va.; CDL:223017-D)

Holt, H.A.; Wickham, S.H.; Wichman, J.R. (1976) Forest nursery
weed control results. Pages 175-177, In Proceedings, North
Central Weaed Control Conference. WVol. 31. Lincoln, Nebr.:
North Central Weed Control Conference.

Isom, W.H. (1972) Weed Control Cereal Crops. (Unpublished study
received May 7, 1974 under 4G1505; pmpared by Univ. of Califor-
n1a—-R1Vt_rs:Lde Agricultural Extension Service, submitted by
Mobil Chemical Co., Industrial Chemicals, Ricmmond, Va.; CDL:
093987-AJ)

Isom, W.H. (1973) UCR Morecno: 1973 Pre-Emergence Herbicide Test--
Cereal Crops. (Unpublished study including letter dated
Aug 23, 1973 from W.H. Isom to John P. Lanigir, reoceived
May 7, 1974 under unknown admin. no.; preparcd by Univ. of Cali-
fO"'nla-—RlV"LbldL., sgricultural Extension Service, submitted by
Mobil Chemical Co., Industrial Chemicals, Richmond, Va.;
CDL.210036-AD)

Kapusta, ; Strieker, (1973) Grain Sorgnum Weed Control
Study. (Unpublished study rececived May 7, 1974 under 4Gl505;
prepared by Southern Illinois Univ., Belleville Researcin Center,
Plant and Soil Scicnce Dept., submitted by Mobil Chemizal Co.,
Induscrial Chemicals, Richunond, Va.; CDL:093937-K)

Kapusta, G.; Stricker, (1375) Table: Soybean Preplant Incor-
rated Herbicide Study, 1975. (Unpublisned study including
letter dated Sep 12, 1975 from G. Xapusta to Cooperator [Mobil
Chemical Co.|], received Dec 12, 1975 under unknown admin. no.;
preparced by ‘Southern Illinois Univ., Belleville Research Canter,

Industrial Chemicals, Richmond, Va.; CDL:223556-0)
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Corp., Greensboro, N.C.; CDL:095751-AG)

Frans, R.E.; Richardson, J.T.; Gordon, E.C. (1977) Herbicide Field
Evaluation Trials on Field Crops, 1976. Fayetteville, Ark.:
University of Arkansas Agricultural Experiment Station.
(University of Arkansas Agricultural Experiment Station
mimeograph series no. 249) , ;. L S
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Vol. 29. Athens, Ga.: 3Southern ioed Scicnce Society.
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McGlamery, M.D.; Slife, F.W. (1974) Corn Herbicide Trials at
Brownstown, Illinois, 1974: Test ilo. 10063. (Unpublished study
received Feb 13, 1977 under 100-5383; submitted by Ciba-Geigy
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Agronomy, submitted by Ciba-Geigy Corp., Graensboro, #1.C.; CDL:
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Univ., submitted by Ciba-Geigy Corp., Greensboro, H.C.; CDL:
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, , Meyer to Paul J. Kruger, reccivad Oct 8, 1976 under 2224-50; ,
prepared by Kansas State Univ., Southeast Kansas Branch LExperi-
ment Station, submitted by Mobil Chemical Co., Industrial
Chamicals, Richmond, Va.; CDL:220291-F)
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submitted by Uobil Chemical Co., Industrial Chemicals, Richmond,
Va.; CDL:237709-D)

iller, ; Lueschen, ; Ford, (1977) Corn Herbicide Performance,
Minnesota, 1977. (Unpublished study receivaed Dec 5, 1977
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2224~-EX-10; CDL:232454-A)

Mobil Chemical Company (197?) tlodown 4 Flowable: Sumnary Of Re-
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Mobil Chamical Company (1975) Bifenox Environmental Chemistry
Revicw., Includes method MCM 72-72 dated Sep 26, 1972; undated
method entitled: Photolysis (simulated sunlight) of MC-4379
(Bifcnox) in water solution. (Unpublished study including
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2224-EX-4; CDL:223553-4)

HMobil Chemical Company (1975) Modown 30 Wettable Powder and liodown
2 Bnulsifiable Concentrate: sumary of Efficacy Data (Research
Trials): Supporting Control of Prickly Sida in Soybeans. Sum-
mary of studies 224427-B through 224427-Q. (Unpublished study
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Cl.

Scnrader, J.w.; Haskins, W.F. (1972) The Preliminary Evaluation of
Preemergonce derbicides for Use 11 Soybean Production. (Unpub-
lished study recelved May L4, 1976 undeor 2224-50; prepared oy
North Carolina State Univ., submitted by Mobil Cnemical Co.,
Induscrial Chemicals, Richmond, Va.; CDL:224427-Q)

Schrader, J.W.; Haskins, W.F. (1974) Experiment: H-183--The Prelim-
inary Bvaluation of Herbicides for Use in Soybean Production:
Projoct No. 3378. (Unpublished study vreceived Oct 3, 1976 under
2224-50; preparad by (dorth Cavolina 3tate Univ.], Agricultural
Experiment Station, Tidewatcr Rescarch Statilon, submittod by
Mobil Chamical Co., Industrial Chemicals, Ricimond, Va.p; CDL:
220291-11)

Scarader, J.W.; Haskins, W.F. (1974) Tho Preliminary BEvaluation of

© Herbicidos for Use in Soybean Production.  (Unpublished study
received Oct 8, 1976 under 2224-50; prepared by [llorth Carolina
State Univ., Agricultural Experiment Station, Tidewater Research
Station], submitted by Hobil Chemical Co., Industrial Chanicals,
Richmond, Va.; CDL:226291-N)



JARID

000016893

090304180

005004564

005004552

000016361

000016149

05011918

OFFICE OF PESTICIDE PROGRAMS
REGISTRATION STANDARD BIBLIOGRAPHY

Citations Judged to be Inapproprate for
Use 1n Developing This Standard

CITATION

Schrib, J. (1975) Corn—-Pre-cmergence: Test No. 10647. (Unpub-
lished study received Jun 20, 1977 under 130-530; preparcd by
Texas A & 1 Univ., Agricultural Experiment Station, submitted by
Ciba-Geigy Corp., Greensboro, N.C.; CDL:230676-G)

Schrib, J.V. (1975) wead Control and Comm Yields fraa Pro-emergence
Herbicide Applications, 1975. (Unpublished study including
weather and application data, recelved iar 9, 1977 under 2224-
EX-10; prepared Ly Texas A & 1 Univ., Agricultural Experiment
Station, submitted by Mobil Chemical Co., Industrial Chemicals,
Riciunond, Va.; CDL:223701-T)

Seim, A.L.; Jennings, V.!1. (1975) Soybecan nerbicide evaluations
across Iowa in 1975. Pages 54-58, In Proceedings of the North
Central Weod Control Conference. Vol. 30. Lincoln, Nebr.:
Morth Central weed Control Conferonce.

Selleck, G.w.; Sanok, W.J. (1973) Herbicide candidates for weed
control in cabbage. Pages 226-229, In Proceedings of the
Northeastern ieed Science Society. Vol. 32. Painter, Va.:
tortheastern vleed Science Society.

Sloan, R.F. (1975) Roport of 1975 Herbicide Data. By Xansas State
Univ. of. Agriculture and Applied Science, ept. of Agronony.
Mannattan, Kans.: KSU. (Keeping up with research....no. 22; pp.
4=5 only; test no. 10742; also In unpublished submission ro-
ceived Feb 13, 1977 under 100-583; submitted by Ciba-Geigy
Corp., Greensboro, N.C.; CDL:228107-BE)

Sloan, R.F. (1975) Weed Control Rescarch Plot Data: Test No. 10742.
(Unpublisned study veceived Jan 19, 1977 under 100-583; prepared
by Kansas State Univ., Agronany Depc., submitted by Ciba-Geigy
Corp., Greonsboro, N.C.; CDL:095762-4H)

Smith, R.J., Jr. (1974) Herbicide cowpinations for weed control.
Rice Journal 77(7):3i-32.



OFFICE OF PESTICIDE PROGRAMS
REGISTRATICN STADARD BIBLIOGRAPHY

Citations Jucdged to be Inapproprate for
Use in Developing This Standard:

MRID CITALION

000005334  Smich, R.J., Jr. (1973) Effect of Selected Herbicide Treatmenis on
Control of Agquatic Weads in Drill-Scecded Rice: Values Are Aver-
ages of 2 Replicaces: (l001-16-78): Tabie. (Unpublished study
including letter dated Jan 15, 1979 from R.J. 3mith, Jr. to
Jim Caudill, recelved tlar 2, 1979 under 2224-EX-10; prepared by
U.5. Science and Bducation Administration, Federal Research,
Southerm Region, Rice Production and Weed Control Research, sub-
mitted by Mobil Chemical Co., Industrial Chemicals, Richmond,
Va.; CDL:237708-1I)

000905383  smith, R.J., Jr. (1973) Effect of Selected Herbicide Treatments on
Control of Aquatic Weads in Water-sSeeded Rice: Values Are Aver-
ages of 2 Replicates: (1001-15-73): Table. (Unpublished study
including letter dated Jan 15, 1979 from R.J. Smith, Jr. to
Jim Caudill, received Mar 2, 1979 under 2224-EX-10; prepared by
U.S. 3ciance and Education Administration, Federal Research,
Southern Region, Rice Production and Weed Control Research,
submittod by Mobil Chemical Co., Industrial Chemicals, Richmond,
Va.; CDL:237708-H)

0000053832  Smith, R.J., Jr. (1978) Effect of Selected Herbicide Treatments on
Control of Weads in Drill-Seeded Rice: Values Arc Averages of 2
Replicates: (l001-14--78): Table., (Unpublisied study including
letter daced Jan 15, 1979 from R.J. smitn, Jr. t©o Jim Caudill,
received Mar 2, 1979 under 2224-EX-10; prepared by U.S. Science
and EBducation Administration, Federal Research, -Southern Region,
Rice Production and Weed Control Rescarcn, submitted by Mobil
Chemical Co., Industrial Chemicals, Richmond, Va.; CDL:Z237708-G)

Yu0003449  Smitn, R.L. (1974) Herbicidal Control of Weeds in Corm, Cotton,
Grain Sorghum, Pecanuts, and Soybeans--1973: WFES RR ARCT 74-2.
(Unpublished study received llay 7, 1974 under 4G1505; prepared
by (Univ. of Florida], Agricultural Resecarch Conter, submittoed
by tiobil Chemical Co., Industrial Ch=micals, Ricnmond, Va.; CDL:
093387-J)

005004452  Smith, W.T. (1973) Modown--a new broadleaf herbicide. Pagos
31-32, In Proceedings of the VWestern Society of Weed Science.
Vol. 20. Boise, Idaho: iestermn Society of wWeed Science.



OFFICE OF PESTICIDE PROGRAIIS
REGISTRATION STALDARD BIBLIOGRAPHY

Citations Judged to be Inapproprate for
Use in Developing ‘ihis Standard

MRID CITATION

005005457 . Smitn, W.T.; Adams, D.R.; Cihacek, D.J.; vannoy, R.K.; Dreger,
R.H. (1576) Bifenox: results of the 1975 experimental permit on
small grains and sorghum. Pages 97, [n Proceedings of the
Vlestern Sociecy of Weed Scionce. Vol. 29. Boise, Idaho:
western Socicty of Weed Science.

005004666  south, D.; Crowley, R.H.; Gjerstad, D.l. (1976) Recant herbicide
weed control results in pine seedbeds. Pages
300-308, In Proceadings of the Soutihern fleed Science Society.
vol. 29. Athens, Ga.: Southern tlecod Science Society.

905011919  Soutnh, D.3.; Gjerstad, D.i.; Crowiey, R.H. (1973) Bifcnox: a
promising new herbicide for southorn pine nurseries. Southermn
Journal of Applied Forestry 2(l):11-14.

000017687  Stahlbery, L. (1978) Evaluate Dual + Dyanap, + Pramerge, + Amiben,
and Modown for uweed Control in Soybeans: Test No. 04 OH 010 77.
(Unpuplishad study received Mar 1, 1978 under 1U0-597; submitted
by Ciba-Geigy Corp., Greensboro, N.C.; CDL:232947-J)

000017643  Stanlberg, L. (1978) Evaluate Dual and Dual Combinations on Sorghum
© Treated with CGA-43089Y (i180T): Test to. 24 OH 012 77. (Unpub-
lished study received Jul 12, 1978 under 100-590; submicted by
Ciba-Geigy Corp., Greonsboro, N.C.; CDL:234416-L)

000016064  Staniforth, D. (1975) [Comparison of Dual 6E with Various wWeed Con-
trol Compounds|: Test dNo. 10625. (Unpublished study received
Jan 19, 1977 under 100-533; preparcd by Iowa State Univ., sub-
mitted by Ciba-Geigy Corp., Greensboro, i.C.; CDL:095754-U)

000016063  Staniforth, D.; Hiller, G. (1975) [Comparison of Dual 6E and Vari-
ous weed Control Compounds|: Test No. 10624. (Unpublished study
recelived Jan 19, 1977 under 100-583; prepared by Iowa State
Univ., submitted by Ciba-Geigy Corp., Greensboro, H.C.; CDL:
095754-T)

(000016368  Stanifortn, D.W. (1975) Preamcrgence Herbicides for Corn, Anes,
Iowa, 1975, No. l: Test to. 10713. (Unpublished study received
co 18, 1977 under 100-534; prepared by Iowa State Univ., Agri-
cultural Experimant Station, suomitted by Ciba-Geigy Corp.,
Greensboro, N.C.; CDL:228107-Bi)

JUJ017248  Stanifortn, D.w. (1975) Preemergence Herbicid: for Soybeans. (Un-
nuplished study cecsived Jan 19, 1977 under L00-583; preparad by
Iown State Univ. of Science and Technology, Agricultural Experi-
ment Station, submitted by Ciba-~Geigy Corp.,. Greensboro, H.C.;
0Y5769-BL)



URID

J00016215

(J0U017343

002014354

009018732

000017038

V00014357

OFFICE OF PESTICIDE PROGRAIS
REGISTRATION STANDARD BIBLICGRAPHY

Citations Judged to be Inapproprate for
Use in Developing This Standard

CITATION

Staniforth, D.wW. (1975) Precmerycnce Herbicides for Soybeans: Test
Ho. 10623, - (Unpublished study received Jan 19, 1977 under 100-
583; prepared by Iowa State Univ., Agricultural Experiment Sta-
tion, submitted by Ciba-Geigy Corp., Greensboro, N.C.; CDL:
095759~-AB)

Stanifortn, D.W. (1975) Preplant Incorporated Herbicides for Commn,
Ames, Iowa, 1975: Test ilo. 10713. (Unpublished study roceivad
Feb 13, 1977 under 100-583; prepared by Iowa State Univ., of
sciance and Technology, Agricultural Experiment Station, submit-
ted by Ciba-Geigy Corp., Greensboro, MN.C.; CDL:228112-AT)

Staniforth, D.W.; Fawcett, R.S.; Jennings, V.il.; et al. (1978)
Evaluation of Soybean Herbicides at the Northarn Iowa Rasearch
Center, Site #2, Kanawha, Iowa, 1978. (Unpublished study re-
ceived Apr 30, 1979 under 2224-EX-5; prepared by Iowa State
Univ., Agricultur= and Home Econcomics Experiment Station, Coop-
erative Extension Service, submitted by ilobil Chemical Co.,
Industrial Chemicals, Richmond, Va.; CDL:233281-I)

Stanifortn, D.W.; Jennings, V.M. (1976) Evaluation of Precameryence
Herbicides for Corn, Ames, Iowa, 1976: Test No. 11103.  (Unpub-
lisned study received lov 10, 1977 under 100-EX-59; prepared by
Iowa State Univ. of Science and Technology, Agriculturs and Hone
Econamics Experiment Station, Cooperative Extension Scrvice,
submitted by Ciba-Geigy Corp., Greensboro, H.C.; CDL:232139-G)

Stanifortn, D.w.; Jennings, V.il.; Fawcett, R.S. (1977) Evaluation
of Preplant Incorporatod Herbicides for Corm at Ames, Iowa,
1977: Test MNo. 11520a. (Unpublisied study received Cct 20, 1973
under 100-533; preparcd by Iowa State Univ. of Science and Tech-
nology, Agriculture and Home Economics Experiment Station,
Cooperative Extension Service, submitted by Ciba-Geiyy Corp.,
Greoensooro, N.C.; CDL:235353-AA)

Stanifortn, D.W.; Jennings, V.i.; Fawcett, R.S. (1978) [iixiown 30WP
Preplanc Incorporatad and Modown 4F 80WP Preomergence on Soy-
2ans] . (Unpublished study receivad Apr 30, 1979 under 2224-EX-
5; prepared by Iowa State Univ., submitted by fobil Chemical
Co., Industrial Chemicals, Richmond, Va.; CDL:2338231-L)



[RID

00014355

Q00017033

000017037

JU001435%

000016894

00030156396

OFFICE OF PESTICIDE PROGRAMS
REGISTRATION STANDARD BIBLICGRAPHY

Citations Judged to be Inapproprate for
Use in Developing This Standard

CITATION

Staniforth, D.W.; Jennings, V.i.; Fawcett, R.S. (1973) Evaluation
of Preplant Incorporated and Preeomergence Soybean Herbicides at
Ames, Iowa, 1978. (Unpublished study received Apr 39, 1979
under 2224-EX-5; preparcd by Iowa State Univ., Agriculture and
Home Economics Experiment Station, Cooperative Exteasion Scr-
vice, submitted by iobil Chemical Co., Industrial Chemicals,
Richimond, Va.; CDL:238281-J)

Staniforth, D.W.; Jennings, V.il.; Fawcett, R.S.; et al. (1977)
Evaluation of Corn Herbicides at the McNay ilemorial Research
Center, Chariton, Iowa, 1977: Test No. 11520d. (Unpublished
study received Oct 20, 1978 under 100-583; prepared by Iowa
State Univ. of Science and Technology, Agriculture and Home
Economics Experiment Station, Cooperative Extension 3Service,
submitted by Ciba-Geigy Corp.. Greensboro, N.C.; CDL:235353-X)

Stanifortn, D.W.; Jennings, V.il.; Fawcett, R.5.; et al. (1977)
Evaluation of Corn derbicides at the Northern Iowa Rescarch Cen-
ter, Kanawha, Iowa, 1977: lest No. 11520c. (Unpublisncd study
recelvad Oct 20, 1973 under lOU-533; submitted by Ciba-Geigy
Corp., Greensboro, iI.C.; CDL:235353-AC)

Staniforti, D.w.; Jennings, V.M.; Fawcett, R.S.; ct al. (1973)
Svaluation of Soybcan Herbicides at the Hortieast Iowa Research
Conter, Nasnua, Iowa, 1978. (Unpublished study roceived Apr 30,
1979 under 2224-EX-5; prepared by Iowa State Univ., Ajgriculture
and Hame Econamics Experiment Station, Cooperative Extension
Service, submitted by Mobil Chemical Co., Industrial Chamicals,
Richmond, Va.; CDL:238281-K)

Staniforth, D.W.; Jennings, V.il.; Seim, A. (1976) Evaluation of
Hderbicides in Comn, tcilay “emorial Reseaccn Center, Lucas Coun—
ty, Iowa, 1976. (Unpublished study received Jun 20, 1977 under
100-590; prepared by Iowa State Univ. of Science and Technology,
Agriculture and Home Economics Experiment Stacion, Cooperative
Extension Service, submitted by Ciba-Geigy Corp., Grzensboro,
N.C.; CDL:230676-H)

Staniforth, D.W.; Jennings, V.!1.; Studt, D.; et al. (1976) Evalua-
tion of Herbicides for Corn at the North Iowa Experimental Farm,
Kanawha, Iowa, 1976. (Unpublished study received Jun 20, 1977
under 100-530; prepared by Iowa State Univ. of Science and Tech-
nology, Agriculture and Home Economics [xperiment Station, Coop-
erative EXtension Service, submitted by Ciba-Geigy Corp.,
Greensboro, N.C.; CDL:230676-J)



ARID

000018740

JUUUL8744

J0U003469

000004199

000003542

JU5U19964

OFFICE Or PESTICIDE PROGRAMS
REGISTRATION STANDARD BIBLIOGRAPHY

Citations Judged to be Inapproprate for
Use in Developing This Standard

CITATION

Staniforth, D.W.; Jennings, V.M.; Studt, D.; et al. (1976) Evalua-

tion of ilerbicides for Corn at the North Iowa EXperimental Farm,
Kanawha, Iowa, 19756: Test No. 11102. (Unpublisned study re-
ceived Sep 19, 1977 under 100-EX-53; proparad by Iowa State
Univ. of Science and Technology, Agriculture and Home Econonics
Experiment Station, Cooperacive Extension Service, submitted by
Ciba-Geigy Corp., Greensboro, M.C.; CDL:233128-G)

Staniforth, D.wW.; Jennings, V.M., Fawcett, R.S.; et al., (1977)

Bvaluation of Corn Herbicidas at the Northeast Iowa Rescearch
Center, Nasnua, Iowa, 1977: Tost No. 11520e. (Unpublished study
received Oct 20, 1973 under 100-533; preparcd by Iowa State
Univ. of Science and Technology, Agriculture and Home Economics
Experiment Station, Cooperative Extension Service, submitted by
Ciba-Geigy Corp., Greensboro, N.C.; CDL:235353-P)

Stampke, L.W. (1972) Weed Control Investigations: winter and Spring

Annual Weed Control in 3mall Grains. (Unpublished study re-
ceived May 7, 1974 under 4G1505; prepared by [Montana State
Univ.]}, Central Agricultural Research Center, submitted by Mobil
Chemical Co., Industrial Chemicals, Ricimond, Va.; CDL:033937-
a0)

Stewart, R.E. (1977) Herbicides for weed control in western forest

nurseries. Proceedings, Mestern Society of liced Science
30( ): 78 - 89. (Also In unpublisnad submission received
Apr 11, 1978 under WA 78/12; submitted by; CDL:235633-A)

Staewart, R.E.; Weatharly, H.G. (1978) Evaluation of Six Herxbicides

for ileed Control in Pacific Coast Forest Nurseries. (Unpub-
lished study received Apr 11, 1973 undar WA 73/12; prepared by
U.5. Forast Service, Div. of Timber Managamant Research, a
Forestry Sciences Laboratory, submitted by; CDL:2356338-B)

sStort, K.G.; Jefferies, C.J.; Belcher, A. (1975) ‘Tolerance of

strawberries to new herpicides. Pages 25-26, In Long asnhton
Roscarcn Station, The Hational Fruit and Cider Instituto:
Report 1974. Bristol, England: University of Bristol, Long
Ashton Rescarcn Station.



JRID

JO0QU35063

000017603

000018746

000017804

JO5010078

100014358

J00094204

OFFICE OF PESTICIDE PROGRAMS
REGISTRATION STANDARD BIBLIOGRAPIIY

Citations Judged to be Inapproprate for
Use in Developing This Standard

CITATION

strand, O.E.; Vlames, D.D. (1975) Herbicide Perfonnance on Spring
vineat at Morris, tlinnesota in 1975. (dinnesota Agricultural Ex-
periment Station, Scientific journal series, paper no. $5270; un-
nublished study received Mar 9, 1977 under 2224-8X-10; prepared
by Univ. of dinnesota, Dept. of Agronomy and Plant Genztics,
submitted by Mobil Chemical Co., Industrial Chemicals, Richwond,
Va.; CDL:228702-AG),

Stroube, E.W. (1976) Cormn--1976. (Unpublished study received Oct
20, 1978 under 100-583; prepared by Ohio Agricultural Research
and Development Center and Onio State Univ., submitted by Ciba-
Geilgy Corp., Crrensboro, N.C.; CDL:235354-BLi)

sweek, R.D. (1977) Sweet Corn Follow-Up: Test llo. 11433a. (Unpub-
lished study received Oct 20, 1978 under 100-533; prepared by
Cornell Univ., Dept. of Vegetable Crops, submitted by Ciba-
Geigy Cocp.. Greensboro, N.C.; CDL:235354-3V)

Taloere, R.E.; Frans, R.E.; Blythe, T.0.; ot al. (1971) Field
Screening of New Chemicals for Herbicidal Activity, 1971. By
Univ. of Arkansas, Agricultural Experiment Station. Fayoette-
ville, ark: UA. (ilimeogcapn sorices 195; also In unpublished.
subiaission received HMar 17, 1975 under 38329-2; submitted by
Consolidated Chemical Co,., Denver, Colo.;. CDL:22525%-T) .

Talbert, R.E.; Frans, R.E.; cClelland, #.R. (1977) Field
Screening of Hew Chamnicals for Herbicidal Activity, 1977.
Fayetteville, Ark.: University of Arkansas, Agricultural
Experiment Station. (Arkansas Agricultural Experiment Station
mimeograpn series no. 253)

Talbert, R.E.; Frans, R.E.; ilcClelland, M.R. (1978) Field Screcning
of dew Chamicals for Herbicidal Activity, 1973. (Unpublishzd
study received Apr 30, L1979 under 2224-EX-5; preparod by Univ.
of Arkansas, Agricultural Experiment Station, Dept. of Agronomy,
submitted by dMobil Chemical Co., Industrial Chemicals, Richmond,
Va.; CDL:233281-M)

Talbert, R.E.; Frans, R.£.; Ramthun, L.E. (1974) Field scroening of
new chemicals for herbicidal activity, 1974. Fayetteville,
(Mimeograph series 226; also In unpublisned submission received
under 2224-30; submitted by Hobil Ciemical Co., Industrial Chem-
icals, Richmond, Va.; CDL:222427-C)



HRID

005019563

005095113

V00017079

005095265

J00U14372

Q00003422

JOUULe9L5

OFFICE OF
O

PESTICIDE PROGRAIS
REGISTRATION STE

IDARD BIBLIOGRAPHY

Citations Judged to be Inappcoprate for
Us2 in Developing This Standard

CITATION

Talbert, R.E.; Hodges, L. (1978) Soil factors atfecting tha
adsorption and activity of bifenox [abstract]. Pages
283-283, In Procecdings of the Soutnern Weed Science socicty.
Vol. 31. Athens, Ga.: Bouthern %Wead Science Society.

Tamura, J.; Hara, T. (1976) Herbicidal activity of bifcnox in
transplanted rice paddies. Pages 253-255, [n Procecedings of
Fifth Asian-Pacific Wweed Science 3Socicty Confeorence; 1975,
Tokyo, Japan.

Taylor, 1.D. (1978) To Evaluate Several Dual Combinations on Soy-
bean and To Compare A 8E with A 6E Fomwulation: Test No. MW OH
406 77. (Unpublished study received Mar 1, 1978 under 100-597;
submicted by Ciba-Geigy Corp., Gresnsboro, N.C.; CDL:232946-H)

Teem, D.H.; Crowley, R.H.; Buchanan, G.A.; Hoveland, C.5. (1977)
Response of six Ipomoea sp. and two Cassia sp. to
postemerjence applied herbicides. Pages 136, In Proceadings of
the Southern wWood Geience Society. Vol. 30.  Athens, Ga.:
Southem wead Science Society.

Thiistod, E.; durray, D.S. (13978) ‘keed Control in Soybcans with
2replant Incorporated, Preemergence, and Postemergenc: Applied
dorbicides. (Unpublished study receivad apr 30, 1979 under
224-EX-5; preparod by Oklahoma State Univ., submitted by fobil
Chemical Co., Industrial Chemicals, Richmond, Va.; CDL:
238281-AA)

Thompson, W.; Smitih, S. (1977) Final Report to Mobil Chomical
Campany : Three-Ganeration Reproduction Study with Bifenox in
Albino Rats: IBT No. 623-06793. (Unpublisihd study including
lecters dated Dec 19, L1977 from T. Ellison to R.i1. Schweikher,
and Jan 6, 1977 from J.C. Calandra to A.J. luvar, roceived Dec
21, 1977 under 2224-50; prepared by Industrial Bio-Teost Labora-
tories, Inc. in cooperation witn Cob idost Assoclates, Inc. and
Donald A. willigan, Inc., subnitted by MMobil Chemical Co.,
Induscrial Chaonicals, Riciwnond, Va.; CDL:232517-A)

‘Tarecwict, T. (1977) To Obtain Additional Datia and Cross Over ([sic)
Data for Dual 3E, Lual + Aatrex Prepack and Dual + Bladex for
Corn: Tost No. MW OH 304 77. (Unpublished study received Nov
10, 1977 under 100-EX-59; submitted by Ciba-Geligy Corp.. Greens-
boro, N.C.; CDL:232196-E)



{IRID

000016859

JJ0016494

000916493

Q00017659

000017129

009016571

05007211

005013690

OFFICE OF PESTICIDE PROGRAMS
REGISTRATION STANDARD BIBLIOGRAPHY

Citations Judged to be Inapproprate for
Use in Developing This Standard

CITATION

Threowitt, 7. (1977) To Obtain Additional Information on the Spec-
trun of Activity of CGa-43083: Test llo. o/ OH 3uU8 77. (Unpub-
lished study receivad Nov §, 1977 under 100-EX-60; submitted by
Ciba-Geigy Corp., Greensboro, N.C.; CDL:095616-D)

‘Threewitt, 'T. (1977) To Obtain Additional Information on the Spec-
trum of Activity of CGA-43039: Test MNo. MW CH 308 77. (Unpub-
lished study received Nov 14, 1977 und=r l00-EX-51; submitted by
Ciba-=Geigy Corp., Greensboro, N.C.; CDL:J956613-H)

Threewitt, T. (1977) To Obtain Data for Labeling Dual and Dual Com—
0os on Sorghun Whiczh Has Been Troated with CGA-43039 and To Look
at CGA-43039 Spectrum of Activity: Test MNo. & Od 307 77. (Un-
published study received Nov 14, 1977 under 100-EX-61; submitted
by Ciba-Geigy Corp., Greoensboro, .C.; CDL:096618-G)

Threewitt, T. (1978) To Obtain Additional Data and Cross Over Data
for Dual 3E, Dual + Aatrex Prepack and Dual + Bladoex for Corn:
Tost Wo. MW OH 304 77. (Unpublished study received Mar 1, 1978
under 100-597; submitted by Ciba-Geigy Corp., Greensboro, N.C.;
CDL:232945-C)

Threswitt, T. (1978) To Optain Additional Information on the Spec-
.tzum of Activity of CGA-4308Y: Test Mo. (W OH 303 77.. (Unpub-
lisaed study received Jul 12, 1978 under 1uUd-590; submitced by
Ciba-Geigy Corp., Greensboro, H.C.; CDL:234413-B)

Threewitt, T. (1378) To Obtain Data for Labeoling Duai and Dual Com-
bos on Sorghum Wwnich Has Been Treated with CGA-13039 and To Look
at CGA-43089 Spectrum of Activity: Test . MW O 307 77. (Un-
published study received Jul 12, 1978 under 100-597; submitted
by Ciba-Geigy Corp., Greecnsboro, H.C.; CDL:234403-))

Thurston, R. (1965) Effect of insccticides on the green peach
aphid, ilyzus persicac (Sulzer), infesting burley tobacco.
Journal of Econamic Entomology 53(6):1127-1130.

Tosh, G.C. (1975) New herbicides for the control of weeds in
direct sown rice on upland soil. Indian Journal of Farm
Sciences III:60-63.



tiRID

000017431

000014363

000U14304

000014365

0050906915
005020389

000017238

J00003416

OFFICE OF PESTICIDE PROGRAMS
REGISTRATION STANDARD BIBLIOGRAPHY

Citations Judged to be Inapproprate for
Use in Developing This Standard

CITATION

Triplett, G. (1974) H-306-4-B-74: Test No. 10307. (Unpublished
study receivad Mov 10, 13977 under 100-EX-59; prepared by Ohio
Mgricultural Rescarch and Development Center, submitted by Ciba-
Geigy Corp., Greensboro, N.C.; CDL:232201-H)

Triplett, G.B. (1973) Weed Control in Soybeans: Project Ho. H-306-
8-8-78. (Unpublished study voceived Apr 30, 1979 under 2224-EX-
5; prepared by Chio Agricultural Research and Development Con-
ter, submitted by tobil Chemical Co., Industrial Chemicals,
Richmond, Va.; CDL:238231-R)

Triplett, G.B.; Cooper, R.L. (1973) Soybean Row Width X wiesd Con-
trol Requiremencs: Project No. i1-306-9-B-78. (Unpublisned study
received Apr 30, 1979 under 2224-EX-5; prepared by Ohio Agricul-
tural Research and Development Center, submitted by Hobil Chan-
ical Co., Industrial Chemicals, Richmond, Va.; CDL:233241-S)

Triplett, G.8.; Jeffers, D. (1978) wWeed Control in Relay Crop Soy-
besns [sic): Project No. H-306-14-B-78. (Unpublished study re-
ceived Apr 30, 1979 under 2224-EX-5; prepared by Onio agricul-
tural Researcn and Development Center, submitted by Mobil Chem-
ical Co., Industrial Chemicals, Riciimond, Va.; CDL:238231-T1)

Triplett, G.B., Jr. (1978) weed control for Jdoublecrop soyteans
planted with the no-tillage mechod following small grain
harvest. Agronomy Journal 70(4):577-581.

Tumer, F.T. (1979) Soil nitrification retardation by cice
cesticides. Soil Science Society of Amevrica Journal
43(5):955-957.

Tweady, J.A.; Rutledge, 7.; Rolweier, W. (1975) 1975 Progress Re-
port: wWeod Control Studies: Test No. 10693. (Unpublished study
raceived Jan 19, 1977 under 100-533; proparad by Soutnern
Illinois Univ., Plant and Soil Science Depc., Agronomy Research
Center, submitted by Ciba-Geigy Corp., Groensboro, N.C.; CDL:
095769-U)

Union Carbide Corporation (1970) Acutce Toxicity of Hoobil Moxlown
Herbicide (30% Wettable Powder) to Bluegill Suntisn-- Lopomis
macrochirus Rafinesque, and Rainbow Trout-- Salmo galrdneri
Richardson. (Unpublisncd study received ilov 18, 1975 under
2224-30; subinitted by Mobil Chomical Co., Industrial Chomicals,
Richmond, Va.; CDL:2253901-A)




ARID

JJ0305569

0000106933

005049228

000093537

000004193

000016140

OFFICE OF PESTICIDE PROGRANMS
REGISTRATICH STANDARD BIBLIOGRAPHY

Citations Judged to be Inapproprate for
Us2 in Developing This Standard

CITATION

Velsicol Cheomical Corporation (1972) Summary: (Tank dixtures of
Dicamba + Bromoxynil and Dicumba + Bramoxynil + MCPA for Weed
Control}. (Unpubliisned study received Jan 3, 1973 under 876-25;
CDL: 005050-A)

Vengris, J. (19Y74) Annual Weed Control in Field Corn, 1974: Test
No. 10270. (Unpublished study received Jan 6, 1976 under 100-
EX-38; prepared by Univ. of Hassacnusotts, Dept. of Plant and
Soil Sciences, submitted by Ciba-Geigy Corp., Greensboro, d.C.;
CDL:223432-E)

venqris, J. (1975) Annual weed control in field corm 1974. Pages
58-70, In Proceedings of the Mortneastern Weed Scicnce Socicety.
Vol. 29. Painter, Va.: Horthecastern ‘eed Science Sociaty.

vengris, J. (1977) Annual weed control in field corn. Pages
1-5, In Proceedings of the Northeastern Weed Science Society.
Vol.31l. Painter, Va.: Virginia Truck and Ornamentals Rescarch
Station. (Massachnusetts Agricultural Experiment Station paper
no. 2039)

Vilkas, A.G. (1977) Acute Toxicity of Bifcnox 933% Ter inical to the
Watcer Flea Daphnia magna Straus: ES Proj. #11506-05-02. (Un-
publisned study received Scep L, 1977 under 2224-53;. preparcd by
Union Carbide Corp., submitred by :lobil Chemical Co., Industrial
Chemicals, Richmond, Va.; CDL:231481-B)

wWax, L.». (1973) Evaluation of Herbicides in Soybeans, 1973. (Un-
published study roceived Feb 9, 1978 under 2224-50; prepared by
U.S. &gricultural Researcn Service, ptorth Central Region in
cooperation with Univ. of Illinois--Urbana, Dept. of Agronomy,
submitted by dobil Chemical Co., Industrial Chemicals, Ricrmond,
Va.; CDL:232831~H)

viax, L.od. (l974) Bvaluation of Herbicides in Soybeans, 1374: Test
No. 10100. (Unpublished study received Jan 19, 1977 under 109-
583; prepared by Univ. of Illinois, submitted by Ciba-Geigy
p., Greensboro, N.C.; CDL:095752-MN)



JRID

003003333

QU0003548

V00017242

Q00003562

000093485

003003575

QUJU18392

OFFICE OF PESTICIDE PROGRAMS
REGISTRATION STANDARD BIBLIOGRAPHY

Citations Judgad to be Inappropratc for
Us2 in Developing This Standard

CITATION .

wax, L.M. (1975) Evaluation of Herbicides in Soybeans, 1975. (Un-
published study received Dec 12, 1975 under unknown admin. no.;
prepared by Univ. of Illinois, Dept. of Agronomy in cooperation
with U.S. Agricultural Rescarch Service, Morth Central Region,
submitted by robil Chamical Co., Industrial Chemicals, Richmond,
Va.; CDL:2235556-N)

vax, L.M. (1975) Evaluation of Herbicides in Soybeans, 1975. (Un-
published study received Mar 9, 1977 under 2224-EX-1Q; prepared
by U.S. Agricultural Research Service, North Central Region in
cooperation with Univ. of Illinois, Dept. of Agronomy, submitted
by Mobil Chemical Co., Industrial Chumicals, Richmond, Va.; CDL:
228702-1)

wax, L.id. (1975) Evaluation of Herbicides in Soybeans, 1975: Test
No. 10491. (Unpubliished study veceived Jan 19, 1977 under 100-
583; preparcd by Univ. of Illinois, Dept. of Agronomy, submitted
by Ciba-Geigy Corp., Greensboro, H.C.; CDL:JY5759-AM)

Webb, F.J. (1975) Barley and wheat Herbicide Trials. (pp. 20-22
only; 1975 viheat and Barley Review, Aug, 1975; unpublished
- study received Mar 9, 1977 under 2224-EX-10; preparad by Univ.
of Delaware, Cooperative Extsnsion Service, submitted by Mobil
Chomical Co., Industrial Chanicals, Ricmmond, Va.; CDL:223702-
AF)

wWells, I. (1975) Herbicide Demonstration Plots. (Unpublished study
received llar 9, 1977 under 2224-EX-10; preopared by Van Diest
Supply Co., submitted by iobil Chemical Co., Industrial Chemi-
cals, Richmond, Va.; CDL:228701-G)

wheeler, C. (1975) Tests Conducted by Charles Wheeler., (Unpub-
lished study received May 14, 1975 under 2224-50; vreparved by
Riverside Chemical Co., Div. of Cook Industries, I[nc., submitted
by Mobil Chemical Co., Industrial Chemicals, Richmond, Va.; CDL:
224427-p)

Whailtwell, T.; Santelman, P.W. (1976) PPI, Pre and Sequeontial Teeat-
imcnts for iieed Control in Soyoeans: Test Ho. 19848.  (Unpub-
lished study received Sep 13, 1977 under 100-523; prepared by
Oklahoma State Univ., submitted by Ciba-Geigy Corp., Greensboro,
N.C.; CDL:231563-I)



MRID

000003456

JOU015359

QU0I03377

900018719

Ud0004191

005005104

Q00U13386

OFFICE OF PESTICIDE PROGRAMS
REGISTRATION STANDARD BIBLICGRAPHY

Citations Judged to be Inapproprate for
s2 in Devaloping This Standar

CITATION

Wicks, G.A. (1973) Preemergonce and Postemergence Herbicides for
Selective viced Control in Sorgihum: Project do. 43-2. (Unpub-
lishod study received iMay 7, 1974 under 4G1505; prepared by
Univ. of ilebraska, liorth Platte Station, submitted by llobil
Chemical Co., Industrial Chamicals, Ricnmond, Va.; CDL:093937-S)

CWlese, AJF. (1974) 1974 Preliminary Rescarch Report: Corn weed Con-—

trol Studies: Test io. 10396. (Unpublisned study recelvad Feb
13, 1377 under 100-583; submitted by Ciba-Geigy Corp., Greens-—
boro, N.C.; CDL:228107-BB)

Wiase, A.F. (1975) Preomergence Trial on Corn. (Unpublished study
received Dec 12, 1975 under unknown admin. no.; prapared by
sSouthwast Groat Plains Research Center, submitted by Mobil Chem-
ical Co., Industrial Chemicals, Richmond, Va.; CDL:223555-F)

Williams, J.L., Jr.; Bauman, T.T.; Ross, M.A.; et al. (1975) 1975
Corn Trials: Test No. 10557. (Unpublished study received Feb
18, 1977 under 100-583; preparcd by Purdue Univ., Botany & Plant
Pathology Dept., submitted by Ciba-Geigy Corp., Greensboro,
N.C.; CDL:223119-AR)

Willigan, D.A. (1977) Bifenox: Three-~-Gencration Reproductive Study
in Charles River Albino Rats: Sumary of Histopathological ‘
Observations. (Unpublishod study including letter dated Dec 12,
1977 Erom D.A. Willigan to Theodore Ellison, received Dec 21,
1977 under 2224-50; prepared by Donald A, Villigan, Inc., sud-
mitted by Mobil Chemical Co., Industrial Chemicals, Richmond,
Va.; CDL:232516-A)

wilson, H.P.; Hines, T.E. (1974) Activities of bifenox and (1-22234
in vorn. Pages 7-12, In Proceedings of tho lortacastern ileed
Science Sociecy. Vol. 28. Painter, Va.: Virginia Truck and
Ornamentals Resecarch Statcion.

Wilson, #4.P.; Milbocker, D.C.; Hines, T.E. (1975) Soybeans--1975:
Preplant Incorporated, Precmergence and Posteneryence Compina-
tions: Test to. 10464. (Unpublished study received Sep 13, 1977
under 100-523; prepared by Virginia Truck and Ornamentals Re-
scarcn Station, Virginia Beach Branch and Bastern shore Branch,
Dept. of Plant Physiology, submitted by Ciba-Geigy Corp.,
Greensboro, H.C.; CDL:231563-C)



JARID

Q00903378

030016110

005013383

JUUQ03493

000019047

300004184

005014993

OFFICE OF PESTICIDE PROGRAIS
REGISTRATION STANDARD BIBLICGRARIIY

Citations Judged to be Inapproprate for
Usc in Developing This Standard

CITATION

Wilson, H.P.; Milbocker, D.C.; lines, T.E. (1975) 1975 Weed Scicnce
Rescarcn Summary. (Unpublished study received Dec 12, 1975 un-
der unknown admnin. no.; prepared by Virginia Truzk and Ornanen-
tals Rescarch Station, Virginia Beach Branch and Eastern Shore
Branch, Dept. of Plant Physiology, submitted by Mobil Chamical
Co., Indusirial Chemicals, Richmond, Va.; CDL:223556-G)

Wilson, H.P.; Milbocker, D.C.; Hinzs, T.E. (1975) 1975 viced Science
Rescarch Summary: Test No. 10464. (Incomplete study; unpub-
lishod study received Jan 19, 1977 uader 100-583; prepared by
‘Virginia Truck and Ornamentals Research Station, Virginia Beacn
Branch and Eastern Shore Branch, Dept. of Plant Physiology, sub-
mitted by Ciba-Geigy Corp., Greensboro, N.C.; CDL:995751-R)

wiltrout, T.R.; Holt, H.A. (1Y75) Prospects of controlling
vegetation in new forest plantations. Pages
31-38, In Proceedings of the North Central veod Control
Conference. Vol. 30. Lincoln, Nebr.: torth Central idecd
Control Conference.

worsnam, A.D.; Saunders, E. (1975) Preliminary Evaluation of Bife-
nox Formulations Preemergence on Corn, Clayton, tiC.  (Unpub-
lished study received Mar 9, 1977 under 2224-EX-10; prepared by
Nortir Carolina, State Univ., Crop Sciznce Dept., submitted by
“obil Chemical Co., Industrial Chamicals, Ricnmordd, Va.; CDL:
228701-R)

wu, C.; Santelmann, P.W. (1973) Pre~plant Incorporated, Proomer-
gence Wead Control in Cotton: Test No. Lib. ilo. 10092, (Unpub-
lisned study including submitting campany summary, received Apr
29, 1976 under 100-323; preparced by Oklahamna State Univ.; sub-
mitted by Ciba-Geigy Corp., Greensboro, N.C.; CDL:225271-All)

wa, C.H.; Hill, L.; Santelmann, P.W. (1975) \Weed Control in Grain
Sorghum: Report MNo. C75-2. (Unpublisned study received Hac 9,
1977 under 2224-EX-10; preparcd by Oklahoma State Univ. {[of
Agriculture and Applied Scicnce], submitted by Mobil Chemical
Co., Industrial Chemicals, Richmond, Va.; CDL:223701-AE)

Yamada, T. (1976) Dipnenyl ether kei josozai no dojochu ni okeru
Jotai. [Dynamics of diphenvl ether derived herbicides in
soil.| Shokubutsu 3ocki. [Plant Protection.] 3U(8):312-317.



OFFICE OF PESTICIDE PROGRAIS
REGISTRATION STANDARD BIBLIOGRAPHY

Citations Judged to be Inapproprate for
Use in Developing This Standard

IRID CITATION

JU5004451  Yeh, d.J.; Benrcns, R. (1974) Factors causing bifenox injury to
corn. Pages 13U, In Procewxdings--North Central Weed Control
Conference. Vol. 29. Lincoln, Nebr.: tlorch Central weed
Control Conference.



OFFICE OF PESTICIDE PROGRAMS
REGISTRATION STANDARD BIBLIOGRAPHY

Section 3: Standard Reference Material
Farm Chemical Handbook. (1979) Meister Publishing. Willoughby,
Ohio.
The Federal Insecticide, Fungicide, and Rodenticide Act, as
amended in 1978, 7th U.S. Code, Chapter 135, 61 Statute
163.78 Statute 190.

Pesticide Process Encyclopedia, 1977, Noyes Data Corporation,
Park Ridge, New Jersey.

Pesticide Index: Basic Information on the Chemicals Used as
Active Components of Pesticides.; Martin, H., and
Worthington, C.R., eds., 19/7. 5th ed., British
Corporate Protection Council, Worcestershire, England.

U. S. Environmental Protection Agency (1978a); Propbsed
Guidelines for Registering Pesticides in the United
States. Federal Register, 43 (132) 29696.

U. S. Environmental Protection Agency (1978b); Proposed
Guidelines for Registering Pesticides in the United
States; Hazard Evaluation: Humans and Domestic Animals.
Federal Register, 43 (163) 37336.

U. S. Environmental Protection Agency (1980); Regualtions .
for the Enforcement of the Federal Insecticide, Fungicide,
and Rodenticide Act, Title 40, Chapter 1, Part 162.

U. S. Environmental Protection Agency (in press) Proposed
Guidelines for Registering Pesticides in the United
States. Subparts G (Product Performance) and H (Label
Development).



