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CHAAPTZR I: =CW TO REGISTZR UNDEP A REGISTRATICN STANDARD

l. Crganization of the Standard

2. Purpose of the Standard

3. Requirement to Re-register Under the Standard

4. "Product Specific" Data and "Generic" Data

5. Data Compensation Requirements under FIFRA 3(c)(1)(D)
6. Obcaining Daca to Fill " Data Gaps'; FIFRA 3(c)(2)(3)
7. Amendments to the Scandard

l. Organizacion of the Standard

This f{irst chapter explains the purpose of a Registration Standard and
summarizes the legal principles involved in registering or re-—registering under
a Standard. The second chaptar sets forzh the requirements that must be met o
obtain or retain registration for products covered by chis 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 aad
requirsments that would reduce those hazards to accepcable levels.

2. Purvose of the Standard

Section ] 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 raceived)
deliver or offer to déliver, to any person any pesticide which is not
registered with the Administrator [of EPA]." To approve the registracion of a
pesticide, the Administrator must find, pursuant to Seczion 3(¢)(5) thac:

"(A) 1its composition is such as to warrant the proposed claims for it; ,

(B) 1its labeling and ocher material required to be submitted comply
with the requirements of this Act;

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

(D) when used in accordance with widespread and commonly recognized
practice it will not generally cause unreascnable adverse effects

on the envirommentc." .

In zaking chese 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 provosed pescicide. But the established
approach ts making these findings has been found to be defective on two counts:

First, EPA and its predecessor agency, the UniZed States Deparczmeat of

Agricul ture (USDA), voutinely reviewed regiscration applitacious on a "product
by oroducc” basis, evaluating each product-spvecific application somewhat
independently. In cthe review of produccs containing similar componeats, chere
was liczle opportunity for a retrospective review of the full range of
Jertinent data available in Agency files and in the public literaturs. Thus the
"product by product” approach was often inefficient and somecimes resul:tad in
inconsistent or incomplete regulatsry judgments.



Second, over =ha vears, as a resul: of inevitable and continuing advances in
scientific Xnowledge, =ethodology, and policy, the data base for nany
pesticides came o bYe considersd inadequace by currvent scientific and
vegulatory standards. Given the long history of pesticide regulation in
several agencies, it is aven likely that materials may have been lost from the
data filas. “When IPA issued new requirementcs for registration in 1975 (40 CFR
162) and proposed new guidelines for hazard testing im 1978 (43 FR 29686, July
10, 1978 and 43 TR 37336, Augusc 2, 1978), many products that had already been
registered for vears were being sold and used without the same assurances of
human and envirormenctal safety as was being required for new products. Because
of this inconsistency, Congress directed ZPA to re-register all previously
Tegistered products, so as to bring cheir registractions and cheir data bases
into compliance with current requirements, [See FIFRA Section 3(g)!.

Facing the enormous job of re-reviewing and calling=in new data for the
approximately 35,000 current regiscracions, and realizing the inefficiencies of

the "product by product” approach, the Agency decided thac a new, more
effective method of review was needed.

A new review procesdure has been developed. Under iz, EPA publ ishes documents
called Registration Standards, each of which discusses a particular pesticide
active ingredient. Each Ragistration 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 coadizions and
requirements for registracion of all existing and future products which contain
that active ingredient. These conditions and requirements, all of which must
be aet to obcain or retain full registration or reregistraction under Section
3(e)(5) of FIFRA, include the submission of needed sciencific data which the
Agency does not now have, compliance with standards of toxicity, compositionm,

labeling, and packaging, and satisfaction of the data compensacion provisions
of FIFRA Section 3(e)(1)(D).

The Standard will also serve as a tool for product classification. As part of
the registration of a pesticide product, EPA may classify each product for
"general use" or "restricted use" [FIFRA Section 3(d)]. A pesticide is
classified for "restricted use" when some special regulatory restriction is
needed to ensure against unreasonable adverse effeczs to man or the
enviroment. Many such risks of unreasonable adverse effects can be lessened
if expressly—designed label precauctions are strictly followed. Thus the special
regulatory resctriction for a "restricted use” pesticide i{s usually a
requirement that it be applied only by, or under the supervision of, an
applicacor who has been certified by the Stage or Federal govermment as being
compecent to use pesticide safely. responsibly, and in accordance with label
directions. A restricfed-use pesticide can have octher regulatory restrictions
'40 CTR 162.11(e)(S)] 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 amonitoring of
residue levels afcter use. A pesticide classified for "general use," or a0t
classified atc all, is available for use by any individual who :is in compl iance
with State or local regulations. The Registration Standard review compares
informacion about potential adverse effects of svecific uses of the pesticide
with risk criteria lisced in 40 C3R 162.11(¢), and thereby determines whether a
sroducs needs 2o Ye classified for "restricted use."” If the Standard does
classify a pesticide for "restricced use," this deterainacion is stacad in the
seacond chapcer.

X ]
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3. 2equirement %o Reregister nder the Standard

TITRA Seczion 3(g). as amended in 1978, dirscts IPA =o reregister all curTencly
registered products as expeditiously as possible. Congress also agreed that
reregistration should be accomplished by the use of Registration Staudards.

Zach registrant of a currently registered product zo which this Standard
apolies, and who wishes to continue to sell or discribuce his product in
commerce, must apply for reregistration. His applicacion =ust contain proposed
label ing that complies with this Standard.

ZPA will issue a notice of intent to cancel the registration of any curTeacly
registered product o which this Standard applies if che regiscranc fails to
comply with the procedures for reregistration set forth in the Guidance Package
which aczompanies this Standard.

4. "Product Soecific" Data and "Generic' Data

In the course of developing this Standard, ZPA has determined the types of data
needed for evaluation of the properties and effeczs of products to which the
Standard applies, in the disciplinary areas of Product Chemistry, Zavirommencal
Fate, Toxicology, Residue Chemistzy, and Ecological Effects. These
determinations are based primarily on the data Guidelines proposed in 43 FR
29696, July 10, 1978; 43 FR 37336, August 22, 1978; and 45 FR 72948, November
3, 1980, as applied to the use pacterns of the products 2o which this Scandard
applies. Where it appeared chat data from a normally applicable Guidelines
requirement was actually unnecassary to evaluate these products, the Standard
indicates that the requirament has been waived. On the ocher hand, in some
cases studies not required by the Guidelines may bde needed because of the
particular composition or use pattern of producss the Standard covers; if so,
the Standard explains the Agencey’s reasoning. Data guidelines have not yet
been propesed for the Residue Chemistry discipline, but the raquirementcs for
such daca have been in effect for some time and are, the Agency believes,
relatively Familiar to registrancs. Data which we have found are needed to
evaluate the regiscrability of some products covered by the Standard may a0t 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 rsquirements apply to which produc- categories. (See the
third chapter.) The various kinds of data normally reaquired for registration
of a pesticide product can be divided into two basic groups:

A. Data cthat are product svecific , i.e. data that relates only to the
the properties or affects of a product with. a particular
composition (or a group of products with closely similar -
composition); and

3. Ceneric daca chae pertains zo che praperties or effacts of a
narticular ingredient, and thus is relevant o an evaluation of
the risks and benefitcs of all products concaining that ingredient
(or all such products having a cs=rtzin use pattern), ragardless of
any such product’s unique composition.

The Agency requires cerzain "product specific” data for each sreduct :o
characterize the product’s particular composition and pnysical/chemical
sroverties (Producz Chemiscry), and zo characcterize the producz’s acguca
toxieicy (which is a function of its tocal compesition). The applicant Sor



Tegiscration or reregistracion of any producz, whether it is a manufacturing=
use or end-use product, and without regard to its intended use pattarm, =ust
submit or cite 2nough of this kind of data to allow EPA to evaluate the
product. For such purposes, "product specific"” data on any product other than
the applicanc’s is irrelevant, unless the other product is closely similar in
composition to the applicanc’s. (Where it has been found practicable to group
similar producss Zor purposes of evaluating, with a single set of cests, all
products in the group, the Standard so indicates.) "Product specific” daca onm
the efficacy of particular end-use products is also required where the exacct

formulation may affect efficacy and where failure of efficacy could cause
sublic healch problems.

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

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

Other '"generic" data are required to evaluate all products which both comtain a
particular ingredient and are intended for certain usas (see, e.g., proposed 40
CZR 163.82-1, 43 FR. 37363, which requires subchronic oral testing of the active
ingredient wich respect to certain use pacterms 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 regisctered manufacturing—use product permitting such
formulations) and to each manufacturing=use product with labeling that allows
it to be used to make end-use products with that use pactern. Thus, for
example, a subchronic oral dosing study is needed to evaluace the safecy of any
manufaccuring—use product chat 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 repeaced human
exposure, the subchronic oral dosing study would not be required to evaluace
the product’'s safecy; and if a manufacturing=use product’s label states that
the product is for use only in making end=use products not invelving food/feed
use or repeated human exposure, that subchronic oral study would noc be
televant to the evaluation of the manufactuyring-use product either.

If a registrant of a currencly registered manufacturing=use or end=-use product
wishes to avoid the costs of data compensation [under FIFRA Sectiom 3(e)(1)(D)]
or data generation (under Section 3(¢)(2)(3)] for "generic" dacta that is
required only with respect co some use pacterns, he may elect to delece those
use patterns from his labeling at the time he reregisters his product. Aan
applicant for registration of a new product under this Standard may similarly
reaquest approval for only csrtain use patterms.

S. Cata- Compensation Requirsments under TTITRA () (1)(D)

Under TIFRA Seczion 3(<)(1)(D), an applicant for registration, versgiscrationm,
or amended registration zust offer to pay compensation for certain exiscing
data che Aigency has used in developing -he Registration Standard. The daca for
which compensation aust de offered is all data whiech are described by all che
following cricteria:

A. The data were “irst submitted o ZP4 (or to irs psredecessor



agencies, USDA or FDA), on or after January l, 1970;

3. The data were submitted %o IPA (or USDA or FDA) by scme other
applicant or registant in support of an application for an
experimental use permit, an amendment adding a new use to a
registration, or for registratiom, or to support or adainctain in
effect an existing registration;

C. They are the kind of data which are relevant to the Agency’s
decision to register or reregister the applicant’s product
under the Regiscration Standard, taking into account the
applicant’s product’s composition and intended use pattern(s);

D. The Agency has found the data to be valid and usable in reaching
regulatory conciusions; and

E. They are not data for which the applicant has been exemptad by
FIFRA Section 3(c¢)(2)(D) from the duty to ocffer 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 presenc in
the applicant’s product because of his use of anocher registared
product containing that active ingredient which he purchases from
another producer.)

An applicant for reregiscration of an already registered product under this
Standard, or for regisctration of a new product under this Standard, accordingly
aust dectermine which of the daca used by EPA in developing the Standard must be
the subject of an offer to pay compensatiocn, and must submit with his
apolication the appropriate statamencs evidencing his compliance with FIFRA
Section 3(e)(1)(D).

An applicant would never be requirsd to offer to pay for "producz specific”
data submitted by anocher firm. In many, if not in nost cases, data which is
specific to amother firm’s product will not suffice to allow EPA to evaluate
the applicant’s product, that is, will not¢ be useful Zo the Agency in
deternining vhether the applicant’s produet is registrable. There may be
cases, however, where because of close similaricies between the composition of
two or zore products, another firm’'s data aay suffice to allow IPA 2o 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 submicting
daca from tests on his own product, and if he chooses thac option, he would
have to comply with the offer-to-pay requiremencs of Secziom 3(C)(L)(D) for
that data. ’

Each applicant for registration or reregistracion of a manufacturing-use
oroduct, and each applicant for registration or reregisfracion of an end-use
sroduct, who is not exempted by FIFRA Section 3(¢)(2)(D), must comply with che
Seccion 3(2)(1)(D) reguirements with zespect to each itam of "generic” data
that relates to nNis oroduct’s iatended uses.

A dectailed description of <he Jrocedures an applicant anust follow in applving
fer raregistration (or new registraction) under this Standard is Sound ia she
Guidance Package Zor this Standard.



3. Chetaining Data 2o Til! "Daca Gaps': TITRA 3(e)(2)¥(3)

Some of the <inds of data TPA needs for its evaluatiom of the properties and
effects of products to which this Standard applies have never been submitted 2o
the Agency (or, if submitted, have been found to have deficiencies rendering
them inadequate for making registrability decisions) and have noc been located
in the published literature search that E24 conducted as part of preparing this

Standard. Such instances of missing but required data are refarred to in the
Standard as "data gaps”.

TITRA Section 3(c)(2)(3), added o FIFRA by the Congress in 1973, authorizes
24 to require registrants to whom a data requirsment apolies to generate (or
otherwise produce) data o fill such "gaps" and submit those data to EPA. EPA
aust allow a reasonably sufficient period for this 2o be accomplished. 1If a
rtegistrant fails to take appropriate and timely steps to fill the data gaps
identified by a section 3(c)(2)(3) order, his product’'s resgisctration may be
suspended until the data is submitted. A mechanism is provided whereby two or

more registrants may agree Co share in the costs of producing data for which
they are both respousible.

The Standard lists, in the third chapter, the "generic" data gaps and notes the
classes of products to which chese 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" daca 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" daca gaps on a "product by produect"

basis. (Although the Standard will in some cases notz which data that TPA does
possess would suffice %o satisfy certain "product specific" data requirements
for a category of produczs with closely similar composition characteristics.)

As part of the process of reregistering currencly regiscered products, EIPA will
issue Seccion 3(c)(2)(B) directives raquiring the registrants to takas
appropriata steps to fill all identified data gaps == whecher the data in
question are "product specific" or '"generic" — {n accordance with a schedule.

Persons who wish to obtain regiscrations for new products under this Standard
will be required to submit (or cite) sufficient "product specific” data before
their applications are approved. Upon registration, Chey will be required
under Section 3(c)(2)(B) te take appropriate steps to submit data needed to
£i11 “generic" data gaps. (We expect they will respond to this requirement by
entering into cost-sharing agreements with octher registrants who previously
have been :old they aust furnisa che daca.) The Cuidance Package for this

Standard details the steps that oust be taken by registrants %o comply with
Section 3(e)(2)(3).

7. Amend=ents to the Standard

Applicactions for registration which propose uses or formulations that are not
presencly covered by cthe Standard, or which presentc product compositions,
sroducs chemiscry data, hazard daca, toxicity lavels, or labeling that do noc
Zleet the recuirements of Cthe Standard, will automacically bYe considered by the
Agency :to Ye requests Zor amendments to tie Scandard. Ia resoonse o such
apolications, cthe Agency may roquest additionmal data to sucport the proposed

[9)Y



amend=ent :o the Standard, or say deny the application for regiscration on the
grouads that the sroposed »roduct would cause unreasonable adverse effeccs to
the eaviromment. In the former case, when additional data have heen
satisfactorily supplied, and providing that the data do aot indicate the
sotential for unreasonable adverse effects, the Agency will then amend the
Scandard to cover the new regiscration.

Each Registration Standard is based upon all data and information available to
the Agency’'s raviewers on a particular date prior to the publication dace.
This "cur-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
inspeczion ac Z24 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 intermally
maintained addenda have significantly altered the conditions for regiscracion
under the Standard, the document will be updated and re~issued.

While the Registration Standard discusses only the uses and hazzrds of products
containing the designated active ingredienc(s), the Agency is also concermed
with che potential hazards of some inert ingredients and impurities.

Independent of the development of any one Standard, the Agency has iniciaced

the evaluation of some inert pesticide ingredients. Where the Agency has
identified inert ingredients of concern in a specific product to which the
Standard applies, chese ingredients will be pointed out in the Guidance Package.

»
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CHAPTER II

AGENCY POSITICN N CHLORAMBEN

Introduction

This chapter describes in detail the 2gency's reqgulatory position on pesticide
products which contain chloramben as the sole active ingredient. The
requlatory rosition adopted by the 2qgency incorporates a number of
considerations. Foremost among these considerations is an analysis of the
reqistrability of chloramben based on the risk criteria found in Section
162.11(a) of Title 40 of the U.S. Code of Federal Requlations. Following the
Agency's statement on the registrability of chloramben is the rationale for
this basic Aetermination.

In 3ddition to this decision, standards of product composition, acute toxicity.
labeling, and use are established. Applicants for the registration of
chloramben products must meet these standards to chtain reqgistration. The
rationale for establishing a particular standard follows the presentation of
the standard. Regulatory actions such as requiring protective clothing during
application are prescribed, and additional data are requested. The basis for
any requlatory action can be found by reading the rationale for the action,
which follows the chosen regulatory option.

In general, the scientific basis for any regulatory action, including

establishing data requirements, can be fourd in the disciplinary chapters.
References to 2gency quidelines for testing are provided when avpropriate.

Description of Chemical

Chloramben is a herbicide used for the control of a variety of annual grasses
and broadleaf weeds in agricultural and ornamental crops, both in non—damestic
and domestic settings. Chloramben is the common name for 3-amino 2,5-
dichlorobtenzoic acid. Currently registered manufacturing-use products are
limited to Sodium Chloramben (the sodium salt of chloramben) and Methvl
Chloramben (the methyl ester of chloramben).

Chloramben formulated products are marketed under the trade names Amiben,
Vegiben, Weedone, and Ornamental Weeder. These products represent a wide range
of product types (soluble concentrates, flowable concentrates, emulsifiable
concentrates, and granulars) and contain a variety of forms of chloramben
(sodium chloramben, methyl chloramben, ammonium chloramben and moncmethyl
ammonium chloramben) .

Products containing mixtures of chloramben and other active ingredients are not
covered under this Standard.

2-1



Requlatorv Position for Chloramben

Chlorampen, 2s described in this Standard may be registered for sale,
distribution, reformulation and use in the United States. Considering all
information available to the Agency as of Cctober 1, 1980, the Agency finds
that none of the risk criteria fourd in Section 162.11(a) of Title 40 of the
U.S. Code of Federal Regulations were met or exceeded for chloramben.

The Agency has determined that chloramben does not cause an unreasonable
adverse effect with proper label directions and precautions. Chloramben
products currently registered may be reregistered subject to the conditions

imposed. New products may be registered under this Standard and are subject to
the same requirements.

Requlatory Rationale for Chloramben

Chloramben was referred for review to the Rebuttable Presumption Against ’
Registration (RPAR) Program in October of 1980. The referral of this pesticide
to the RPAR Program was based on an oncogenicity study on technical chloramben
(3-amino 2,5-dichlorobenzoic acid), conducted by Gulf South Research Institute
(GSRI) for the National Cancer Institute (NCI). This study indicates that
chloramben administration results in hepatocellular carcinoma in female mice.
The NCI study reports statistically significant incidences of hepatocellular
carcinama in female mice receiving 10,000 and 20,000 ppm dietary doses of
chloramben.

This study was reviewed by the Envirormental Protection Agency (EPA) and was
found to contain minor flaws in protocol and study conduct. The Agency's
review indicates that although the study is flawed, the NCI results do indicate
a clear positive result at the 20,000 ppm dose in female mice, and that the,
study is adequate for risk assessment purposes.

Additional data were collected and reviewed by the Agency to camplete the
assessment of the oncogenicity of chloramben. No other studies indicating
chlcramben related chronic effects were identified, and an oncogenicity study,
campleted in 1978 by Huntington Research Center, reported no statistically
significant increases in tumour incidence in mice receiving dietary doses of
100, 1,000, and 10,000 pem of chloramben. In addition, a chronic feeding study
in rats campleted in 1979 by Litton Bionetics reported no chloramcen dose-
reilated chronic effects in rats at dietary doses of 100, 1,000, and 10,000

m. Available mutagencity testing (Ames test) utilizing technical chloramben
yielded negative results.

A major concern regarding any potential long-term exposure in humans to a
pesticide product is the risk of developing delayed toxic effects, principally
cancer. The results presented in the NCI bicassay of chloramben are utilized
in the completion of an oncogenic risk assessment. The results of this risk
assessment are factored into the decision to proceed ¢r not to proceed with a
oresumption against the registration of chloramben.



In order to assess this risk for exposure to chlorampen, a worst-case situa;ion
based on the conclusions of the NCI biocassay of chloramben is utilized. Using
:hg5NCI data as the basis Sor a risk assessment, we obtain a potency of 1.05 x
10

Reported Incidence of Hepatocellular Carcincma in Female Mice
Dose (ppm)
0 10,000 20,000
2/67 (0.03) 7/48 (0.15) 10/50 (0.20)

The dose-~response relationship assumed in the risk analysis is that of the
linear multi-stage mcdel. The lifetime probability of cancgr due to ingesting
chloramben has been determined to be on the order of 1lx 10 “(see chapter 7

for detailed determination).

For applicator exposure, a dietary exposure equivalent is calculated for risk
assessment. Applicator exposure data were not available on chlcorampen per se.
However , exposure studies involving pesticides used in a similar manner to
chlcramben were available for extrapolation and use in an applicator risk
assessment.

The Agency assumed that the largest segment of the applicator population at
greatest risk through exposure to chloramben was applicators of
soluble/flowable concentrate products i soybeans. Use of chloramben in
soybeans represents 96% of chloramben usage. Both granular ard
soluble/flowable concentrate products are currently registered for use in
soybeans. Of these two formulation types, the liquid formulations present the
highest potential for significant exposure. The lifetime probability of cancer
due to chloramben application in soybeans of soluble/flowgble concentrate
preducts has been determined to be on the order of lx 10 (see chapters 5 and
7 for detailed determination). This represents a worst-case assessment.

The Agency is 95%_confident that these risk levels (dietary: lx 10 9; and
applicator: 1x 10 ') will not be exceeded by the dose (virtually safe dose)

as determined in chapters 5 and 7.

Section 3(c)(8) of the Federal Insecticide, Fungicide, and Rodenticide Act
(FIFRA) directs the Agency not to initiate a Rebuttable Presumption Against
Registration (RPAR) action unless the action is based on a validated test or
other sigificant evidence raising prudent concerns of unreasonable adverse
effects to man or the envirorment. Human exposure to pesticldes through any
medium or pathway is a central issue in evaluating unreasonable adverse effects
of pesticide products. It is the Agency’s policy to attempt to reduce
exposure, whenever possible, to acceptable levels without issuing an RPAR
action.




The Agency determined that the existing data base on chloramben does not
suprort a Rebuttable Presumption Against Registration. Results from the risk
assessment campleted by the Agency, combined with the weight of the data base,
indicate that issuing a Rebuttable Presumption Against the Registration of
chloramben at this time would not be prudent regulatory policy.

The Agency thus decided to reregister all pesticide products containing
chloramben as the sole active ingredient, provided the conditions are met as
described under the heading: "Criteria for Registration Under the Chloramben
Standard". These conditions include the submission of applicator exposure data
on a typical ligquid formulation as a data requirement.

Criteria for Registration Under the Chloramben Standard

To be subject to this Standard, chloramben products must:
1. contain chloramben as the sole active ingredient;
2. be within acceptable standards of composition as specified;
3. be within acute toxicity limits as specified;
4. be labelled for acceptable end-uses as specified; and
S. bear required labeling as specified.

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

Applicants for registration or reregistration of chloramben products under this
Standard must camply with all terms and conditions described in the following
sections, including comitment to £ill data gaps on a time schedule specified
by the Agency and when applicable offer to pay campensation 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)(1l)(D) and
136(¢c)(2)(D). As discussed in Chapter I, applicants for the registration of
chloramben products 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.
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A. Manufacturing-use Chloramben

1. Acceptable Range and Limits

Summary Table

Product Camposition Acute Toxicity End-Use Patterns
Active Ingredient: Acute Oral: Cutdcor
Any Percentage with appropriate Category I-IV terrestrial uses
certification of limits. (food or nonfocd)
Acute Dermal:

Category I-IV

Acute Inhalation:
Category I-1IV

Primary Eye:
Category I-IV

Primary Dermal:
Category I-IV

a. Product Canposition Standards

Currently registered chloramben manufacturing-use products include the scdium
salt of chloramben and the methyl ester of chloramben. Manufacturing-use
chloramben products with any percentage of sodium or methyl chloramben are
acceptable under this Standard with appropriate certification of limits.

The Agency has determined that information on the physical/chemical properties
of technical chloramben (3 amino 2,5-dichlorcbenzoic acid) cannot be used to
fulfill product chemistry requirements for manufacturing-use sodium c¢hloramben
or methyl chloramben. Available data indicate that the physical/chemical
properties of sodium and methyl chloramben are different from the
physical/chemical properties of technical grade chloramben. Information on the
physical/chemical properties of both sodium and methyl chloramben are required
in addition to informaticn on technical grade chloramben (3 amino 2,5~
dichlorobenzoic acid).

b. Acute Toxicity Limits

Manufacturing-use chloramben products with established adcute toxicity category
I-IV ratings for each of the acute effects (acute oral, dermal, and inhalation
toxicity and crimary eve and dermal irritation) are acceptable under this
Standard.



C. Use Patterns

Manufacturing-use chloramben products must be labeled for formulation into end-
use herbicides intended for outdcor terrestrial uses (food or nonfocd).

Chloramben is currently registered for use in a variety of food crops, and for
use in annual and perennial flowers, shrubs, and trees.

Tolerances have been established for chloramben use cn the following crops:
soybeans, tcmatces, lima beans, corn, peanuts, beans (dry, edible), cantaloupe,

cucumbers, peppers, oumpkin, beans (snap), squash, sunflower, and sweet
potatces.

The 2gency will consider additional tolerances on foocd or feed crops provided
that applicants for the registration of the additional crop(s) submit a
petition(s), supply appropriate residue data, and demonstrate that the addition
of the tolerance(s) will not result in an unacceptable risk to the general
population. Applicants must also demonstrate that the additional food—-use
pattern(s) will not result in an unacceptable risk to applicators.

The 2Agency will accept applications for additional tolerances because available
data indicate that the currently estimated dietary intake of chloramben per day
is .09% of the ADI (see Tolerance Reassessment).

The Agency will consider additional non—~food, terrestrial outdoor uses of
chloramben provided that applicants for the registration of the additional
use(s) submit any additional data required for the registration of the use, and
demonstrate that the use pattern will not result in an unacceptable risk to
applicators.

2. Required Labeling

All manufacturing-use chloramben products must bear appropriate labeling as
specified in 40 CFR 162.10.

Registrants have the option of supplying requested rotational crop studies or
of placing the following prohibition on labels of all end-use products
containing chloramben:

"Do not rotate to other crops”

3. Tolerance Reassessment

Tolerances of 0.1 prm have been established for residues of chloramben in all
food crops for which chloramben is registered. This level was originally
established at the limit of detectability of chloramben. The theoretical
maximun residue contribution (TMRC) of chloramben to the human diet is .013
mg/day. This figure is adjusted for the percentage of chloramben treated crops
to arrive at the maximum estimated chloramben intake figure of .00022 mg/kg/day
(see Chapter 6 for full dietary exposure analysis).

The "No Cbservable Effect Level” (NCEL) in dogs was reported to be 25 mg/kg
body weight (Hazleton Laboratories, 0028). The acceptable daily intake (ADI)
calculated from this figure is .25 mg/kg/day. The maximum estimated chloramben
intake per day is .09% of the calculated ADI.
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3. Soluble Concentrate Chloramben

1. Acceptable Ranges and Limits

Summary Table
Product Camosition Acute Toxicity End-Use Patterns
Active Ingredient: Acute Oral: Outdoor terrestrial
Any percentage with appropriate Category III-IV food—-uses or nonfood

certification of limits.
Acute Dermal:

Inert Ingredients: Category III-IV
Inert ingredients in food-use
formulations must be cleared Acute Inhalation:
for such use under Category III-IV
40 CFR 180.1001.
Primary Eye:
Currently registered soluble Category III-IV
concentrate products containing
23.4% Ammonium Chloramben Primary Dermal:
are substantially similar. Category III-IV

a. Product Camposition Standards

Currently registered chloramben soluble concentrate products include several
products containing 23.4% ammonium chloramben and one product containing 15.7%
ammonium chloramben and 47.2% monomethyl-ammonium chloramben. The Agency has
determined that existing soluble concentrate products containing the ammonium
salt of chloramben are substantially similar. The sole soluble concentrate
product containing a mixture of the ammonium and moncmethyl ammonium salts has
been determined to be unique.

Soluble concentrate chloramben products with any percentage of sodium
chloramben, ammonium chloramben, monamethyl-ammonium chloramben, or methyl
chloramben are acceptable for consideration under this Standard, with
aporopriate certification of limits.

Inert ingredients in food-use formulations must be cleared for such use under
40 CFR 180.1001.

b. Acute Toxicity Limits
Soluble concentrate products with established acute toxicity category III-IV
ratings for each of the acute effects (acute oral, dermal and inhalation

toxicity and primary eve and dermal irritation) are acceptable for
consideration under.this Standard.

2-7



¢. Use Patterms

Soluble ccncentrate chloramben products containing ammonium and/or moncmethyl=
ammcnium chloramben can e registered for non domestic or domestic—use in
soybeans, drv beans, peanuts, sunflowers, corn, lima bceans, squash, pumpkins,
asparagus (seedling), and sweet potatces.

Currently registered dosage rates and application methods are acceptable (see
page 5-4) pending submission of required residue chemistry data listed in the
manufacturing-use section of chapter III.

Proposed soluble concentrate chloramben products containing scdium chloramben
or methyl chloramben can alsc be registered for non demestic-use or domestic-
use in soybeans, dry beans, peanuts, sunflowers, corn, lima beans, squash,
punpkins , asparagus (seedling), and sweet potatoes provided any additional
requested residue data reflecting the proposed use of the pesticide on the cxrop
is submitted and found to be acceptable.

Soluble concentrate chloramben products can be registered for use in any crop

for which a tolerance for chloramben (or exemption from a tolerance), has been
granted.

2. Required Labeling

All soluble concentrate chloramben products must bear appropriate labeling as
specified in 40 CFR 162.10.

3. Requlatory Rationale

Product Camposition Standards: The Agency f£inds no reason to limit soluble
concentrate formulations to the ammonium or monamethyl ammonium salts of
chloramben as the active ingredients, provided any additional required data
reflecting the proposed use of the product on the crop is provided.

The 2Agency finds no reason to limit the % active ingredient in formulations as
long as the amount of active ingredient applied per acre does not exceed
acceptable levels and result in residues which exceed the tolerance.

Acute Toxicity Standards: The Agency limited acute toxicity to categories III
through IV because damestic use is acceptable under this Standard.

Use Patterns: The Agency finds no reason to limit the use of soluble
concentrate products to currently registered crops. The use of soluble
concentrate chloramben products on other crops (for which a tolerance or
exemption from a tolerance has been granted) is acceptable provided any
additional residue data are submitted on the use of the preduct on the crop.



C. Flowable Concentrate Chloramben

1. Acceptable Ranges and Limits

Sumary Table

Product Camosition Acute Toxicity End-Use Patterns
Active Ingredient: Acute Oral: Outdoor terrestrial
Any percentage with appropriate Category III-IV food-uses or nonfood

certification of limits.
Acute Dermal:

Inert Ingredients: Category III-IV
Inert Ingredients in food-use
formulations must be cleared Acute Inhalation:
for such use under Category III-IV
40 CFR 180.1001.
‘Primary Eye:
Currently registered flowable Category III-IV
concentrate preducts containing
scdium chloramben are sub- Primary Dermal:
stantially similar. Category III-IV

a. Product Canposition Standards

Currently registered chloramben flowable concentrate products contain 21% and
83% sodium chloramben. The Agency has determined that existing flowable
concentrate chloramben products are substantially similar.

Flowable concentrate chloramben products with any percentage of sodium
chloramben, ammonium chlorampen, moncmethyl-ammonium chloramben, or methyl
chloramben are acceptable for consideration under this Standard, with
appropriate certificdtion of limits.

Inert ingredients in food-use formulations must be cleared for such use under
40 CFR 180.1001.

b. Acute Toxicity Standards

Flowable concentrate products with established acute toxicity category III-IV
ratings for each of the acute effects (acute oral, dermal, inhalation toxicity,
and primary eye and Jermal irritation) are acceptable for consideration under
this Standard.

c. Use Patterns
Flowable concentrate chloramben products containing scdium chloramben can be

registered for damestic or non domestic use in soybeans, dry beans, peanuts,
and sunflowers.
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Currently registered dosage rates and application methods are acceptable (see
page 5-4) pending sutmission of required residue chemistry data listed in the
manufacturing-use section of chapter III.

Proposed flowable concentrate chloramben products containing ammonium
chloramben, moncmethyl ammonium chloramben, or methyl chloramben can also be
registered for non damestic or demestic use in soybeans, dry beans, peanuts,
and sunflowers provided any additional requested residue data reflecting the
use of the pesticide on the crop is submitted and found to be acceptable.

Flowable concentrate chloramben products can be registered for use in any crop

for which a tolerance for chloramben (or exemption from a tolerance) has been
granted.

2. Required Labeling

All flowable concentrate chloramben products must bear appropriate labeling as
specified in 40 CFR 162.10.

3. Requlatory Ratiocnale

Product Camposition Standards: The Agency finds no reason to limit flowable
concentrate formulations to the sodium salt of chloramben as the active
ingredient provided any additional required residue data reflecting the
proposed use of the product on the crop(s) is provided.

The Agency finds no reason to limit the % active ingredient in formulations as
long as the amount of active ingredient applied per acre does not exceed
acceptable levels and result in residues which exceed tolerances.

Acute Toxicity Standards: The Agency limited acute toxicity to categories III
through IV because damestic use is acceptable under this Standard.

Use Patterns: The Agency finds no reason to limit the use of flowable
concentrate products to currently registered cxops. The use of flowable
concentrate products on other crops (for which a tolerance or exemption from
tolerance has been granted) is acceptable provided any additionally required
residue data are submitted on the use of the product on the crop.
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D. fmulsifiakble Concentrates

1. Acceptable Ranges and Limits

Summary Table

Product Camcosition Acute Toxicity End-Use Patterns
Active Ingredient: Acute Oral: Outdoor terrestrial
Any percentage with appropriate Category III-IV foed uses or nonfood
certification of limits
Acute Dermal:
Inert Ingredients: Category III-IV
Inert Ingredients in food-use
formulations must be cleared Acute Inhalation:
for such use under Category III-IV
40 CFR 180.1001.
Primary Eye:
The currently registered Category III-IV
emulsifiable concentrate
product contains 23.2% Primary Dermal:
methyl chloramben. Category III-IV

a. Product Camposition Standards

The currently registered emulsifiable concentrate chloramben product contains
23.2% methyl chloramben.

Bmulsifiable concentrate chloramben products with any percentage of sodium,
methyl, ammonium, or moncmethyl ammonium chloramben are acceptable for
consideration under this Standard, with aporopriate certification of limits.

Inert Ingredients in focd-use formulations must be cleared for such use under
40 CFR 180.1001.

b. Acute Toxicity Limits

Emulsifiable concentrate products with established acute toxicity category III-
IV ratings for each of the acute effects (acute oral, dermal and inhalation
toxicity and primary eve and dermal irritation) are acceptable for
consideration under this Standard.

c. Use Patterns

Bnulsifiable concentrate products containing methyl chloramben can be
registered for non doamestic-use in snap beans, cantaloupes, and cucumbers.

Currently registered dosage rates and application methcds are acceptable (see

page 5-4) pending submission of required residue chemistry data listed in the
manufacturing-use section of chapter III.
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Prorosed emulsifiable concentrate chloramben products containing sodium,
ammonium or mencmethyl ammonium chloramben can be registered for damestic or
non~-écmestic use in snap beans, cantaloures, and cucumbers provided any

additional requested residue data reflecting the proposed use of the pesticide
on the crop is provided.

Pmulsifiable concentrate products can be registered for use in any crop for
which a tolerance (or exemption from a tolerance) has been granted.

2. Required Labeling

All emulsifiable concentrate chloramben products must bear appropriate labeling
as specified in 40 CFR 162.10.

3. Requlatory Rationale

Product Camposition Standards: The Agency finds no reason to limit
emulsifiable concentrate formulations to the methyl ester of chloramben as the
active ingredient, provided any additional residue data reflecting the proposed
use of the product on the crop is provided, and found to be acceptable.

The Agency finds no reason to limit the % active ingredient in formulations as
long as the amount of active ingredient applied per acre does not exceed
acceptable levels and result in residues above tolerance levels.

Acute Toxicity Standards: The Agency limited acute toxicity to categories III-
IV because emulsifiable concentrate products containing sodium, ammonium, and
moncmethyl ammonium chloramben can be registered for damestic use.

Use Patterns: The Agency finds no reason to limit the use of emulsifiable
concentrate chloramben products to currently registered crops. The use of
flowable concentrate products on other crops (for which a tolerance or
exemption from a tolerance has been granted) is acceptable provided any
additionally required residue data are submitted on the use of the procduct on
the crop.
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E. Granular Chloramben

1. Acceptable Ranges and Limits

Summary Table
Product Camposition Acute Toxicity End-Use Patterns
Active Ingredient:
Any percentage with appropriate Acute Oral: Outdoor
certification of limits. Category III-IV terrestrial food
(or non food) uses
Inert Ingredients: Acute Dermal:
Inert ingredients in food-use - Cateqgory III-IV
formulations must be cleared
for such use under Acute Inhalation:
40 CFR 180.1001. Category III-IV
Currently registered granular Primary Eye:
products containing ammonium Category III-IV
chloramben are substantially
similar. Primary Dermal:
Currently registered granular Category III-IV

products containing ammonium and
monamethyl ammonium chloramben
are substantially similar.

a. Product Camposition Standards

Currently registered granular chloramben products contain 1.3%-10.8% ammonium
chloramben, and mixtures of 2.82%-5.4% ammonium chloramben and 8.46%-17.3%
moncmethyl ammonium chloramben.

Granular chloramben products with any percentage of scdium, methyl, ammonium or
monamethyl ammonium chloramben are acceptable for consideration under this
standard with aporopriate certification of limits.

Inert Ingredients in food-use formulations must be cleared for such use under
40 CFR 180.1001.

b. Acute Toxicity Limits

Granular chloramben products with established acute toxicity category III-IV
ratings for each of the acute effects (acute oral, dermal, and inhalation
toxicity and primary eye and dermal irritation) are acceptable for
consideration under this Standard.



C. Use Patterns

Craznular chloramben troducts containing ammonium and moncmethyl ammonium
chlorampen can ce registered for domestic or non-domestic use in soybeans, éry
Seans, peanuts, sunflowers, Corm, sweet potatoes, transplanted tamatoes and
oerrers, Lima beans, pumpKins, squash, asparagus (seedling), and ornamentals.

Currently registered dosage rates and application methods are acceptable (see
page 3-4) pending submission of required residue chemistry data listed in

- -

chapter III.

2roposed granular chloramben products containing sedium or methyl chloramben
can ce registered for domestic or non—damestic use in soybeans, dry beans,
veanuts, sunflowers, corn, sweet potatces, transplanted tomatoces and peppers,
lima bpeans, pumpkins, squash, asparagus (seedling), and ornamentals, provided
any additional requested residue data reflecting the proposed use of the
oroduct on the crop is provided and found to be acceptable.

Granular chloramben products can be registered for use in any crop for which a
tolerancz (or exemption fram a tolerance) has been granted.

2. Required Labeling

All granular chloramben products must bear appropriate labeling as specified in
40 CFR 162.10.

3. Requlatorv Rationale

Product Camposition Standards: The 2gency finds no reason to limit granular
chloramben products to the ammonium or moncmethyl ammonium salts of chloramben
as the active ingredients, provided any additional residue data reflecting the
oroposed use of the product on the crop is provided, and found to be acceptable.

The Agency finds no reason to limit the % active ingredient in formulations as

long as the amount of active ingredient per acre does not exceed acceptable
levels and result in residues above tolerance levels.

Acute Toxicity Standards: The Agency limited the acute toxicity of granular
products o categories I1I-IV because granular products containing ammonium
chloramben, moncmethyl ammonium chloramben, socdium chloramben and methyl
chloramben can be registered for damestic use.

Use Patterns: The 2Agency finds no reason to limit the use of granular
chloramben to currently registered crops. The use of granular chloramben on
other crops covered by chis Standard (for which a tolerance or exempticn from a

tolerance has been granted) is acceptable provided any additional residue data
are submitted and found to be acceptable.
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CHAPTER III

DATA REQUIREMENTS AND DATA GAPS

A. Manufacturing-use Chloramben

1. Generic Data Requirements:

Table 3-1, entitled: Generic Data Requirements and Data Gaps for Manufacturing-
use Products includes those data that pertain to the properties or effects of
chloramben as an active ingredient. Thus, these data are relevant to an
evaluation of the risks and benefits of all products containing chloramben.
Providing data to £ill indicated gaps in the data base is the primary
responsibility of the registrant(s) of manufacturing-use chloramben.
Registrants of end-use products which are not exempted by FIFRA Section
3(ec)(2)(D) are also responsible for the submission of these data. Applicants
for the registration or reregistration of manufacturing-use chloramben products
must acknowledge reliance on existing data which £ill indicated data
requirements under FIFRA Section 3(c)(l)(D). These data are listed under the
column entitled: Bibliographic Citation in this table.

Envirormental Fate Data

Data on physico-chemical degradation, mobility, metabolism, and accumulationare
required cn both sodium chloramben and methyl chloramben. Requested data on
the fate of scdium chloramben will support the registrations of all products
containing sodium, ammonium, and moncmethyl ammonium chloramben. Requested
data on methyl chloramben will support the registrations of all products
containing methyl chloramben.

In addition, the Agency is requiring the completion of an applicator exposure
study. The study should be conducted with a typical soluble or flowable
concentrate formulation, mixed and then applied by ground equipment to a
typlcal (160 acres) soybean field at recammended application rates. This study
is required because the decision not to presume against the reglstratlon of
chloramben was based, in part, on the results of the applicator oncogenic risk
assessment. The risk assessment used data extrapolated from exposure studies
on pesticides used in a similar mamner to chloramben. The Agency is requiring
this study to verify the exposure estimates used in the oncogenic risk
assessment.

Product Chemistry Data
Certain data on the physical/chemical properties of technical chloramben (3-

amino 2,5-dichloro benzoic acid) are required for the registration of both
sodium ard methyl chloramben.



Toxicology Data

The sodium salt of chloramben has been determined to be equivalent to
chloramben for the purposes of extrapolating "generic" toxicity data.

A sumary report in Agency files indicates that the methyl ester of chloramben
hydrolyzes to chloramben within days of application to the soil. Provided that
evidence is submitted documenting the breakdown of methyl chloramben to
chloramben after application, and provided an acceptable metabolism study is
submitted on methyl chloramben, all subchronic and chronic toxicology generic
data requirements may be fulfilled for the methyl ester and sodium salt by
testing with chloramben (or the sodium salt).

Ecological Effects Data

Fish and wildlife (ecological effects) safety testing must be conducted on
scdium chloramben (for the registration of products containing sodium
chloramben) and on the methyl ester (for the registration of products
containing methyl chloramben). Separate testing is required because data
indicate that the physical/chemical properties (ie. solubility) of methyl
chloramben and scdium chloramben differ. These differences could influence the
acute toxicity of these compounds to fish and wildlife.

Residue Chemistry Data

Data on the storage of RAC between harvest and sampling are required for the
registration of both scdium and methyl chloramben.
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2. Product Specific Data Requirements: Manufacturing-use Chloramben

Table 3-2, entitled: 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 (or substantially similar camposition).
Thus, these data are required of each product (or substantially similar
product) to characterize the product's particular camposition and
physical/chemical properties, and to characterize the product's acute toxicity.

Product camposition data are required for each manufacturing-use product.
Providing data tb fulfill these requirements is the responsibility of each
applicant for the registration or reregistration of a manufacturing-use
chloramben product. If the Agency has data which fulfills this requirement for
a particular product(s) then this is indicated in the chart and in the guidance
package accompanying this Standard.

Data on the physical/chemical properties and acute toxicity of manufacturing-
use products are required for each product or substantially similar product.
Providing data to fulfill these requirements is the responsibility of each
applicant for the registration or reregistration of a manufacturing-use
chloramben product.

Product specific data need not be acknowledged under FIFRA Section 3(c)(1)(D)
unless the Agency or a registrant has established that one product is
substantially similar to another product for which the Agency has received
acceptable data.

Existing manufacturing-use chloramben products, methyl and scdium chloramben,
are not substantially similar for the purposes of establishing product-specific
testing requirements.

Product Chemistry Data

Data requirements 163.61-3 through 163.61-7 (product camposition data) apply to
each proposed cr currently registered manufacturing-use chloramben product.

Data requirements 163.61-8(7) through 163.61-8(18) (physical/chemical
Properties data) apply to manufacturing-use products which are not the same as
the technical grade of the active ingredient. These data are required on both
sodium and methyl chloramben.

Toxicology Data

Data requirements 163.81-1 and 163.81-2 (acute oral and dermal toxicity) apply
to manufacturing-use roducts which are not toxicologically egquivalent to the
technical grade of the active ingredient. Sodium chloramben has been
determined to be equivalent to chloramben. Separate testing on methyl
chloramben must be supplied.

Data requirements 163.81-3 through 163.81-6 apply to each manufacturing-use
product or substantially similar product. Testing must bte supplied on both
sodium and methvl chloramben. Methvl chloramben is not equivalent to
sodium chloramben for the purposes of extrapolating acute toxicity data.
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B. End=-Use Chloramben Products

Applicants for the registration of end-use products containing chloramben are
advised that if the Agency does not receive cammitments, within the specified
time frame, from manufacturing-use chloramben registrants to £ill data gaps
identified for the manufacturing-use product (Table 3-1), manufacturing-use
product registrations will be suspended. Formulators must then bear the burden

of supplying these data if continued availability of the manufacturing-use
prcduct is desired.

1. Generic Data Requirements

Table 3-3, entitled: Generic Data Requirements and Data Gaps for End-use
Products Containing Ammonium Chloramben includes generic data which are
required for the registration of all end-use products containing ammonium or
monamethyl ammonium chloramben. Ammonium and monomethyl ammonium chloramben
end-use procducts are prepared by an integrated formulation system. Certain
product chemistry data are required on technical grade ammonium and technical
grade monamethyl ammonium chloramben for the registration of end-use products
containing these salts.

The 2gency has determined that acute cral and dermal toxicity testing on
technical grade chloramben or sodium chloramben will not fulfill the
requirements for acute testing on technical grade ammonium and monamethyl
ammonium chloramben. Bowever, chronic or long term toxicolegy testing on the
ammonium or monamethyl ammonium salts is not required.

The Agency has determined that fate data on technical ammonium and monamethyl

ammonium chloramben are not required. Requested data on sodium chloramben will
suffice.

Because data on the toxicity of sodium or methyl chloramben to fish and
wildlife cannot be used to assess the toxicity of end-use products containing
ammonium or monamethyl ammonium chloramben, additional data on these salts are
required. Because there are no manufacturing-use products which contain
ammonium or monamethyl ammonium chloramben, these data must be supplied by the
producers of end-use ammonium or moncmethyl ammonium chloramben products.
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2. Product Specific Data Requirements for End-Use Products

Table 3-4: Product Specific Data Requirements and Data Gaps for Soluble
Concentrate Chloramben

Table 3-5: Product Specific Data Requirements and Data Gaps for Flowable
Concentrate Chloramben

Table 3-6: Product Specific Data Requirements and Data Gaps for Emulsifiable
Concentrate Chloramben

’
Table 3-7: Product Specific Data Requirements and Data Gaps for Granular
Chloramben

Tables 3-4 through 3-7 include those data that relate only to the properties or
effects of products with a specific camposition (or substantially similar
composition). Thus, these data are required of each product (ér substantially
similar product) to characterize the product's particular composition and
physical/chemical properties, and to characterize the products acute toxicity.

Product camposition data are required for each end-use product. Providing data
to fulfill this requirement is the responsibility of each applicant for the
registration cr reregistration of an end-use chloramben product. If the Agency
has data which fulfills this requirement for a particular product(s) then this
is indicated in the chart and in the guidance package accampanying this
Standard.

Data on the physical/chemical properties and acute toxicity of end-use products
are required for each product or substantially similar product. Providing data
to fulfill these requirements Is the responsibility of each applicant for the
registration or reregistration of an end-use chloramben product.

Product specific daca need not be acknowledged under FIFRA Section 3(¢)(1)(D)
unless the Agency or a registrant has established that cone product is
substantially similar to another product for which the 2Agency has received
acceptable data.

Substantially Similar Products

Existing Soluble Concentrate Chloramben products (containing 23.4% ammonium
chloramben) are substantially similar to each other.

Existing Soluble Concentrate Chloramben products (containirg a mixture of
ammenium and monamethyl ammonium salts) are substantially similar to each other.

Existing Flowable Concentrate Chloramben products (containing sodium
chloramben) are substantially similar to each other.

Existing Granular Chloramben products (containing ammonium chloramben) are
substantially similar to each other and to S.C. products containing ammonium
chloramben.

Existing Granular Chloramben products (containing a mixture of ammonium and

moncmethyl ammonium chloramben) are suhstantially similar to each other and to
S.C. products containing ammonium and monamethyl ammonium chloramben.
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Product Chemistry Data

Data requirements 163.61-6 through 163.61-7 (product composition data) apply
to each proposed or currently registered end-use chloramben product.

Toxicology Data

Data requirements 163.81~1 through 163.81-6 apply to each end-use chloramben
product or supstantially similar product.



TAILE-3-]

GFNFRIC DATA REQUIRMENITS AND DATA GAPS
FOR MAMUFACTURING-USF. QULORMMBFN

Giddeline Ham of Are hata Teat fong FPA Thve Data to Ribliographic Must AMitional Data be Submitted
Citation TRt Roquired? Suhstance  Partially or Totally Citation undor FIFRA 3(c)(2)(B)? If @,
Satisfy Requivement? deadl ine for submission.
FIVIRCMMPNTAL. FATT
161.62-7{b) Hyholysris Yes Sodivm & Mcthyl Partial: Sodium Union Carbidn, 1981, 0172 Yes: May, 1983
Chloramben* No: Mothy!
163.62-7(c) Photodrqradation Yeor Soium & Methyl Ho Yes: May, 1982
Chlorambhen
163.62-8(b) Anrobic Soil Yes Sodiim & Methyl Ho Yes: May, 1983
Metabolism Chloramben
161.62-8(c)  Anacrobie Soil Yrs Sodium & Mnthyl to Yrs: May, 1983
Mrtaho) iem Chloramhen
163.62-8(4) Anacrobic Auatic Mo
Mntaholism
163.62-8(c) Acrobic Muatic 2]
Metabol ism
163.62-9(h) Leaching Yos Sodium & Methyl Ho Yes: May, 1983
Chlorarmben
167.62-9(c) Volatility Mo
1631.62-9()  Nsorp./Mnsorp. Yrs Soium & HMethyl No Yes: May, L9R3
Chloramben
163.62-9(c) Viater Dispersal h
163.62-1n(h) Terrestrial Field  Yes Ropresentative o Yes: Moy, 1983
Disslipation Formulations
163.62-10(c) Amatic Pirld Mo
Dissipation
163.62-10(d) Terrestrial/ No
nuatic Mesip.
1R1.62-10{0) Auatic Tmpacr th
161.62-10(f) Comh.& Tank Mixes th
161.62-10{q)} Lonq Trrm Study h
163.62-11(h) Pmotational Crop Yos Representat ive Mo Yes: May, 1983
Formilations
163.62-11(c) Trriqgated Cropa I
1631,62-11(1) Fisgh Acvimilation Yos Soium & Mothvl  Yes: Sadjum fwan, 1978, 0020 Yen: May, 1981
Chioramben Ho: Mrthyl
Np)icator Yon Tynira) Liquid 15] Yes: May, 1982

*  vehnical

xposure Study

Farmulation

aradn chloramben acid or sodivm chlnramben and meothyl chloramben,

These data requirements are current as

of May, 1981,

Refer ta ruldance nackapge

for updated requirements.



TABLF~3-1 (con)

GENFRIC DATA RPQUIRFMENTS NID PATA GAPS
FOR MANUFACTURING-USE OSLORAMBFN

Guidnline  tame of Are Tnta  Teat Tocs FPA Have Data to BibIIaqraphic Mt Addltlonal Data be SubmItted
Citation st Rrquired?  Suhstance Partially or Totally Citation wndor FIFRA 3c)(2)(M)? 1€ mo,
Satinfy Requirement? deadline for submission.

PRODUCT QIFNISTRY

163.61-3(b) Tdentification Yes Tech, Grade* Yos No

1R3.61-3c) Commsition Yes Tech. Grade o Yes: COctoher, 1981

163.61-7 Aalytical Yes Tnch. Grade Partial: MHeed Mnchem, 1972, NDR3 Yes: October, 1981
Mnthnris & Data data

163.61-8(1)  Color Yen Tech. Grade Yes Mchom Profucts, 1962, 0081

Amchem Products, 1959, 0124
Amchem Products, 1960, 0125

163.A1-8(2) Odor Yenr Tech, Grade th Yrs: October, 1981

163.61-8(3) Molting Point  Yes Tnch. Grade Yon AMchem Products, 1967, 00RL
Anchrm Products, 1959, 0124
Amchem Products, 1960, 0125

163.61-8(4) Solubility Yes Tech, Grade Yes Nrhem Products, 19672, 00R1
Anchem Products, 1959, 0124
hnchrm Products, 1960, 0125

167.61-8(5) Stability Yos Tech. Grade to Yeg: October, 1981
163.61-8(f)  COctanol Mater Yes Tech, Grade Mo Yes: Octobor, 1981
Partition
Corfficient
163.6)-8(7)  Physical State Yes Tech, Crade Yes Mnchem Profucts, 1967, 0081
Mvhem Products, 1959, 0124
Nochem Products, 1960, 0125
163.61-8(R)  Dsity or Yos Tech, Gradn o Yes: Ontohor, 1981

Spncific Gravity

163.61-R(9)  Noiring Point No

1R3.A1-R(1N) Vapor Pressume Yos Trch, Gradn Partial Mnchem, 1967, 00R) Yes: Octoher, 198)
162.61-8(11) it Yor Toeh, Grade [ 4] Yes: Octobor, 1981

These data requirements are current as

* Technical Grade Chlorambrn Anid of May, 1981. Refer to guidance package for
updated requirements.



TARIR-3-1 (con)

GENFRIC DNTA RROUIRFMENTS AND TATA GAPS
FOR MAMUFACTURIHIG-USE CHINARAMBEN

Gildcline  Nam~ of Toat | Are Data Test Tocs FPA HAve Data to Mhl{oaraphic Must Mditional tata be Surmitted
Citation Test Recquirnd? Substance Partially or Totally Citation uvler FIFRA 3(c)(2)(D)? If sn,
’ Satisfy Prquivemont? deatline for submission.
TOXTOOLOGY
163.81-1 Acute Oral Yes Tech. Grade* Yor tlazleton, 1959, 0022 Mo
Toxicity
163.81-2 Acute Dormal Yes Tech, Grade Yes Hazleton, 1959, 002 th
Toxicity
161.81~7 Aeute Dnlayed Mo
Hrurmntoxicity
163.82-1 Subchronic Oral Yen Tech, Grade Partials Mred Litton, 1979, 0171 Yess October, 1981
’ Toxicity product purity
163,.82-2 Subchronic Yes Tech. Grade o Yes: May, 1981
(21-Aay) Drrmal Toxicity
163,.82-1 Suhchronic 90— N
day hormal Tox.
1A, R2-4 Subchronic o
Inhal. Thx.
162,.02-5 Subchronic No
Hrurotoxicity
1A1.03-1 Chroniec Fonding Yon Toch, Grade Partial: hned Litton, 1979, n17] Yeg: Octobrr, 1981
product purity
for 0171
163.83-2 nheoqenicity Yes Tech. CGrade Partials Need rc, 1978, 0170 Yes: COctober, 1981
product. purity Litton, 1979, 0171
for 0170,0171 wr, 1977, 0019
163.83-3 Teratonenicity Yeg eh, Orivie [23) Yes: May, 19813
1A1.R1-4 Prproduction Yen Tech. Grade Partial: Nhed MNF, 1956, 0N29 Yra: October, 1961
product purity
for 0029
16, A4-1-4 Mutaqenicity Yes Tech. Grade partial Alereon, 1972, 0502 Yrs: May, 1983
162.05-1 Mrtabo) ism Yos Treh, Grade & th Yen: May, 1913
Mothyl Eatort*
163,841 Mmestic Animal Hn

Safety Testinm

These data requirements are current as
. {eal Chlorarbon Acid or Sediwm Chlaramhon of May, 1981. Refer to guidance package for
** mnohnical Chlorambon Acid or Sodium Chloramben anl Hethyl Chlaramben updated requirements.



TARLE-3-1(c0on)

GRUFRIC DWTA REQUIRFMENTS AND DATA GAPS
FOR MANUFACTURING-USE QILORNIMEN

GoldaTinn Faw: of Trat  Mv Data Test Nocs FPA Rave Mhta to Biblinqraphic Must Additional hata be Submitted
Citation Test Rxuiced? Substance Partially or Totally Citation under FIFRA 3(c)(2)(B)? If so,
Satinfy Roquirommnt? dnadline for sulmission.
PODLOGICAL FFFECTS
163,71~ Mvian Sinqgle Yos fodiun & 1 No Yos: October, 1981
hoee Oral LD5N Mathyl Chlorambeon
13, M~2 Mvian Dictary Yes Sorium & Yns: Sodium Wild. Intn'l, 1978, 0059 Yes: October, 1981
1.C50 Mf. Mrd. Res., 1973, 0036
Methyl Chioramhen Partial: Methyl, Aff, Md. Res,, 1977, 0039
need wild water
waterfowl study
163.71=3 Memalian Acute to
Toxicity
163,71-5 Simul. & Actunl o
Ficld Testing for
Mamals/Rirds
163,72-) Fish Acute Yns Sodium & Yess "Sodimm U. Carbide, 1978, 0060 Yrgs: October, 1981
1C50 U. Carbide, 1978, 0061
Methyl Chloramben tlo: Methyl
167.72~-2 Acute Toxicity Yen Sodium & N» Yes: October, 19681
to Mpatic Hethyl Chloramben
Invertehrates
163,72-3 Mcute Toxicity No
to Estuarine &
Marine Orqanisms
161,72-4 Prhryolarver & No
Life-Cycle
163.72-5 Apatic organ. b
Tox, & Residue
Stutics
163,726 Simul. & Actual  No

Firld Testing for
Muatic Ovganisms

1- Testing requived on hoth sodium and mrthy) ebloramben,

These data requirements are current as
of May, 1981. Refer to guldance package
for updated requirements.



TARLF-3-1 (oon)

GFNFRTC. DATA RRCEOIRFMFNTS AND DATA GAPS
FOR MANUFACTURTNG-USE (HLORAMBEN

flape of Test Are Nata Test Mes EPA Mave Data to BibY{iographic Must. Add{tional Data be Sulmitted
Teat: Recuired? Suhstance Partially or Totally Citation under FIFRA M) (2)(R)? If go,
Satisfy Requirement? deadline for submission.

RESIIUE CUFMISTRY

Mataholism in Plants Yes Rrp. Form.* Yes Swanson, 1966, 0169 5]
Anchem, 1960, 0127
Anchem, 1963, 0N08
Amchem, 1965, 0076
Amchem, 1961, 0079
ANochom, 1963, 0098
Nochem, 1963, 0106
Nnchem, 1961, 0159
Amchem, 1964, 0161
Awhom, 1963, 0162
Amchem, 1963, 0163
Nmchom, 1964, 0164
Novchem, 1961, 0154
Nnchem, 1961, 0104
ANnchem, 1961, 0157
Amrchem, 1978, 0101

Motabolism in Animals No

Analytical Methods Yen Rep. Form.* Yes Mvhem, 1963, 0158 No
’ Nnchem, 1965, 0077
Amchem, 1964, 0107
Amchom, 1978, 0057
Nwchom, 1968, 0085
Amchom, 1967, 0166
Anvchem, 1967, 0167 ~



TARLE=-3-1 {con)

GFNFRTC PATA RPOUIRFMIIITS AND DATA CAPS
FOR MAMUFACTURING-USE (YHNARAMNFN

thme of That Arve Nata Test Dorg FPA llave Nata to Bib}loqraphic Mist AItional Data b Submittod
Test Roquired? Subatance Partially or Totally Citation under FIFRA (N (2)(10 2 1T 50,
Satisfy Requirement? deadline for mitmission.

PESINUE QIFMISIRY (con)

Rrajdun Mata: RAC
Soyhranr Yes Frp. Form.* Yes Nnchem, 1965, 0071 Mo
Nnchem, 1968, 00A4
Staunffer, 1979, 0n4)
Nnchem, 1967, 0044
Elano, 1978, 0050
‘Anchem, 1978, 0057
Anchem, 1978, 0101
Amchem, 1961, 0104
Nnchom, 1975, 0109
Amchem, 1967, 0120
Amchem, 1976, 0110
Amchem, 1961, 0115
Amchem, 1961, 01236

Peanuts Yos Rrp . Form. Yes Nnchem, 1967, (044 No
Amchom, 1965, 0076
Amchem, 1965, 0077
Amchem, 1968, 0NR4
Amchem, 1975, 0109

Peppers Yer Rop. Form. Yos Awhem, 1967, 0044 o
Anchem, 1964, 0093
Amchem, 1975, 0109
Amchom, 1963, 0162
Amchem, 1964, 0008

TomAators Yes Rep. Form. Yecs Amchom, 1967, 0044 to
Amchem, 1963, 0106
Amchem, 1975, 0109
Amchem, 1963, 0102



‘TABLE-3-1 (con)

GENERIC DATA REQUIREMENTS AND DATA GAPS
FOR MANUFACTURING-USE CHLORAMBEN

Nama of Test Are Data Test Toes EPA Have Data to  Bibllographic Must Addltlonal Data be Submitted
Test Required? Substance Partially or Totally Citation under FIFRA 3(c) (2)(B)? It so,
Satisfy Requirement? deadline for submission.
HESILUE CHEMISIRY {con)
Hesldue vata: RAC
Lima Beans Yes Rep. Form. Yes Amchem, 1967, 0044 No
Amchem, 1963, 0098
Amchem, 1963, 0108
Amchem, 1975, 0109
Cotn Yes Rep. Form. Yes Amchem, 1957, 0044 No
Amchem, 1964, 0080
Amchem, 1975, 0109
Amchem, 1969, 0110
Sweet Potatoes Yes Rep. Form. Yes Amchem, 1967, 0044 No
Amchem, 19A4, 0078
Amchem, 1975, 0109
Pumpkin, Squash Yes Rep. Form. Yes Amchem, 1967, 0044 No
Amchem, 1968, 0084

Amchem, 1964,

0164



TARLF-3-1 (con)

GPNFRIC PTATA RPOUIRFMINITS AND DATA GAPS
FOR MAMIFACTURTNG-USE. CHITORNIFN

e nf Teat Arc Data Toat Tocs FPA llave Data to “BIbT{ographic’ Mist Additional Data be Submitted
Trat Roquived? Substance Partially or Totally Citation under FIFRA 3e)(2)(h)? If so,
Satinfy Requirement? deadline for submission.
PESINIE QIFMISTRY (con)
Rrgidn Data: RAC
Ye . Form. Yon Nvhem, 1967, 004/ Ho
Pry feans o i Amchem, 1968, NORA
Anchem, 1964, 0008
Nnchem, 1964, 0096
Amchom, 1968, 0149
Snap feans Yes Rep, Form. Yes Mnchom, 1968, 0149 to
Curumhers Yos Rep. Form. Yos Nnchom, 1968, 0149 No
Melons Yos Rep. Form. Yes Mnchem, 1968, 0149 No
Sunflowor Yes Rep. Form. Yes Anchem, 1979, 0100 No
Storaqe Data Yes Rep. Form. No Yos: May, 1983
Rosidue Data:
Procnssed Forda No
Rosiduns in Meat, MilV, th

Poultry, and s

* From application of wpresentative formulations.

Data requirements are current as

of May, 1981,

Refer to guldance package

for updated requirements.



TARLF-3-2

PRONUCT-SPRCIFIC IWPA RPQUIRFMENTS AUD PATA GAPS
FOR MAMUFACTURING-USE (YILORAMRFMN PROMUICT'S

Guidel ine tamn of Are Data Tost: Nors FPA lNave Mta to « Bibliographic Must Additional Data B~ Sulmitted
Citation st Reuired?  Sohstanoe Partially or Totally Citation mnder FIFRA H{e)(2)(RY? 1€ so,
Satisfy Requirement?* dcadlinn for sulnisajon.
PIODUCT CHFMISTRY
163.61-3 Prod. Identity Yes Fach MIp** Yos: Mothyl Chloramben Mo
and Dirclosure of Yes: Solivm »
Inqredients
163.61-4 Neseription of Yos Fach MP to Yrs: October, 1981
Manufacturing Process
161,61-5 Disc. of Format Yer Each e to Yes: Octoher, 1911
of Unint. Tngroedinnts
161.61-6 melaration Yes Fach P Mo: Methyl Chloramben Yos: Octobor, 1081
of Inqrodient Limits Yes: Sodium -
161,617 Product Malyt. Yrs Fach MP Partial: Mothyl MNwvhem, 1979, 0054 Yes: Octobor, 1981
Methods and nta Partial: Sodium Amchem, 1977, 0083
163.6)-R(7) Physical State Yogs  MIp*Ae Yeos Mnchem Products, 1966, 0037 Ho
Anchem Products, 1974, 0054
Anchem Products, 1962, 0081
Anchem Products, 1959, 0124
Nchem Products, 1960, 0125
163.61-8(R) Drnsity or Yes mm tih: Methyl Chloramben Nnchem Products, 1979, 0054 Yes: Octobor, 1981
Spreific Gravity Yes: Soriium "
161.61-8(9) Bojling Point 12 9]
163.61-R(10) Vapor Pressure Yos MUP No Yes: October, 1981
162.61-2(11) pit Yor mmp o
Yes: Mctober, 1981
163.61-8(12) Storaqe Stah. Yrs M Nn: Methyl Nnchem Products, 1978, 0RY  Yos: Octnhor: 19R)
183.61-0(13) F) hilit Yes: Sodlim
.61 R Amma v Yrn MmmrP No Yeos: Octohor
s y r, 19R]
163.61-8(14) Oxidizina or Yoa WP 1o . :
ReAucing Action Yes:  Cctober, 1901
163,61-8(15) Fxplosivenrss Yos MmP Mo e "
163.61-8(16) Mircihility Yes P wone etohor, 1981
P Yos: October, 1901
L61-8(17) Vismnsity Yo  MIP o :
161.61-R(1R) Corrnsion Yes M Yea: Ooteher, 1981
. '3 € : tn Yes: Octoher, 1991
Characteristics

*  For Currently Rrqistered Products

**  Roquired for cach Manufacturing-use Product.

44 Required for Manufacturina-use Prodiucts vhich are mt the same as the
‘Technical Grade of the Activr Ingredient, This Adata is required for hoth
Honufacturing-use Soljum ~nd Mrthyl Chlorambon.

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



TAMF-1-2 {con)

PPONMICT-SPRACIFIC TATA RFEAUITREMFNTS MND IATA CAPS
FOR MAHUFACIURTIGHISE (ILORNMBFN PRIORUCTS

Nibliographic
Citation

Mist Aiditional tata be Sulmitied
wnder FPIFRA 3(c)(21(B)? TE sn,
dealline for sulmission.

Guidrline Home of Are nta Test. s FPA lave Dnata to
Citation Test Rrquired? SubstAnoe Partially or Tntally
Satisfy Roquirement?*
RICOUNGY
163.081-1 Acite Oral Yes MUp* Partial: Methyl
Toxicity Sutmit product purity
for NN24
Yens Sodium Chlovamhen
163.11-2 Actite Drrmal Yes MUp** Ho: Meothyl Chloramben
Toxicity Yes: Sodium .
161,81-3 Acute Inha)l, Yes M Hh: Methyl Chloramben
Toxicity Yes: Sodium .
161.01-4 Prim. Fye Yes MUpt e No: Methyl Chloramben
Ircitationt#s* Yos: Sordium .
163.81-5 Primary Prrmal Yes Mpaes Nn: Mnthyl Chloramhen
Ircvitation Yos: Sodium "
163.R)-6 Nermal Yos Mpre & Mo
Sepritization

* For Currently Rrqistered Products.

**  Roquired for Manufacturing-use Products vhich are not the samn as the
Trchnical Grade of the Active Ingredinnt. Sodium Chloramben has becn
dotemminod to he the same as Technical Chloramben Acid. Methyl Chloramben
has hern drtermined to bn different.

s*&  pach Mannfacturing-use Prodict or Substantially Similar Preduct.

**ad A demonstration of pit between 1 and 3, or 12 and 14 or a demonstration
of dermal irritability will b sufficiont to cateqorize a product as an
ocular irritant, and additional testing will not be required.

Hazleton, 1959, 0022
flazleton, 1966, 0024

Hazleton, 1959, 0023
CNC Res., 1978, 0NDARS5

Food & Drug, 1978, 0062

CnC Prs., 1978, N0ARA

nC pes., 1978, 0063

Yes: Octobnr, 1981

Yes: Octobnr, 1981

Yes: Octobnr, 1981

Yes: Octobor, 1981

Yes: Octobnr, 19l

Yegs: Octnber, 1981

These data, requirements are current as

of May, 1981.

Refer to guldance package

for updated requirements.



TARLE~3-3

GRIFRIC TATA RPQUTREMFMTS AMD DATA GAPS

FOR MHD-USE (ITORNMDFN. PRODUCTS ODNTATNING AMMEITUM CHEORAMIFN

Guidel ine tiamn of Test A Mata Trst Mes FPA Hlave Data to Riblioqraphic
Citation Test Roquired? Suhstance Partially or Totally Citation
Satisfy Requivemnnt?

Must Additional Nata be Sutmjtted
tnier FIFRA 3{e)(2)(R)? If so,
deadline For suhmission.

FOOLOGICAL FFFFCTS

163.71-1 Avian Sinqle Yes Amonium and Mono~- Mo
Nosn Ora) IN5N methy! ammonium®

163.71-2 Avian Dictary Yes " to
1£50

163.71-3 Mamalian Acute Mo
Toxicity
163.71-5 Simul. & Actual  No
Ficld Teating for
Mammals/Mirds
163.72-1 Fish Acute Yes ANmonfum and Mono~-  No
1esn methy] ammonium®
163.72-2 Aoikn Toxicity Yos "
to NMuatie
Invertebrates
163,72-3 Anute Toxicity No
to Fstuarine &
Marine Organisms
1A1.72-4 Brbryolarvae & No
Life~Cycle
1R3.,72-5 Auatic Mrgan. Mo
Tox. & Residur
Studies
163.72-6 Simul. & Actual o
Ficld Testing for
Muatic Organisms

Mo

* Testing Required on Technical Grade Ammoniutm and, Technical Grade Monomethy)
Amoniim Chloramben. Data on Trehninal Chloramben Acid, Sedium Chlorambon
or Mnthyl Chloramben cannot. be extrapolated to Ammonium Chloramben or
Monemethyl Ammonium Chloramben .

Yes: October, 1981

Yes: Octobor, 1901

Yes: October, 1981

Yes: October, 1981

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



‘TABLE-3-3 {con)

GENERIC DATA REQUIREMENTS AND DATA GAPS
FOR END-USE CHLORAMUBEN PRODUCTS CUNTAINING AMMUNIUM CHLORAMBEN

Guidaline Nane of Are Data Test Dozs EPA liave Duta to Blbliographic Must Additional Data he Submitted
Citation 'fest Rxquired? Substance Partially or Totally Citation undar FIFRA 3(c)(2)(B)? If so,
Satisfy Requirement? d2adlin2 for submission.

PRODUCT CHEMISTRY

163.61-3(b) Identification Yes Tech. Grada* No Y2s: October, 1931
163.61-3(c) Canposition Yes Tech. Grade No Yegs: October, 1931
163.61-1 Analytical Yos ‘Tech. Grade No

M2thods & Data Yess October, 1931
133.61-8(1) Color Yas ‘fach. Grade No yas: October, 1981
163.61-8(2) wdor Yes Tech. Grade N Yes: October, 1981
163.61-8(3) Melting Point Yes Tech. Grade No Yes: October, 1941
lo3.61-3(4) Solubilitcy Yes ‘fech. Grade No Yes: October, 1931
163.61-3(5) Stability Yes Tech. Geade No Yes: October, 1981
163.61-8(6) Octanol Mater Yes ‘fach. Grade No Yes: October, 1981

Partition

Qoefficient
163.61-3(7) Physical State Yes ‘Tech. Gradz Yes
163.61-d(8) Density or Yes Tech. Grada No Yes: October, 1931

Spacific Gravity

163.61-3(9) Boiling Point No
163.61-8(10) Vapor Pressure Yes Tech. Grade No Yeg: Octobar, 1981
163.61-8(11) pil Yes Tach. Grad2 No Yes: October, 1981

* ‘fochinical Geade Amoniun and Monomethyl Ammonium Ghloramben These data requirements are current as
of May, 1981, Refer to guidance package
for updated requirements.



‘TABLE~3-3 (con)

GENERIC DATA REQUIREMENIS AND DATA GAPS
FOR END-USE PRODUCIS CONTAINING AMMONIUM CHLORAMBEN

Guid2lin2 Nam2 of ‘lest Are Data Test Does EP)-flave Data to Bibliograpnic Must Additional Data be Submittad
Citation ‘fest Rqguired? Substance Partially or Totally Citation under PIFRA 3(c)(2)(B)?2 LE sd,
Satisfy Requirement? deadline for submigsion.

"TOXECOLOGY
lo3.0i-1 Azute Oral Yas Anmonium & No Yes: October, 1981

‘foxicity Monamethyl ammonium®
163.81-2 Acute Dennal Yes Nomonium & No Yes: Octobzr, 1981

‘foxicity Monamethyl ammonium*

L

pata on technical grad2 anmnonjium and monometilyl amnonium chloranmben

are reguired.

Acut2 oral and dermal toxicity testing on technical

gradz g>dium chloramben (or chloramben) will not satisfy this reguirement.

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



TARLF~-3-4

PRODUCT-SPRCIFIC DATA REQUIRCMFMTS AND PATA GAPS
FOR SOLINLE ONCENTRATE. CHIARNTIFN PROMICTS

Guidriine Mome of Are Mata Trat Norg FPA ave Data to Bibl {oqraphic Must AMAitional Data A Sulmit ted
Citation TeRt Roquired?  Substance Partially or Totally Citation under FIFRA 3{c)(2)(R)? If mo,
Satisfy Requirement?* deadline for mimission.

PRODUCT CHFHMLSTRY

[IRNIEY Neclaration Yos Fach S.C. Product Mo Yes: COctober, 1981
of Ingredicont Limits ' -

163.61-7 Product Analyt.  Yes Fach S.C. Product  Partial: Need Data Yes: October, 1981
Mcthorls anl Data

163.61-8(1) Color Yos Fach S.C. Product Nn Yes: October, 1981

163.61-8(2) Oior Yes Fach S.C. Produnt Ho Yea: Octoher, 1981

163.61-8(7) Physical State Yes Fach S.C. Product Yor

163.61-8(R) Drnsity or Yos SCHan N 13} Yes: October, 1981
Spreific Gravity

163.61-8(9) PRoiling Point Yrs SCank o Yes: Octobnr, 1981

163.61-8{10) Vapor Pressure Yer SO No Yos: October, 1901

163.61-R(11) pit Yos SChae o Yeg: Octoher, 1981

163.61-8(12) Storaqe Stab. Yos [o ol No Yes: October, 1981

163.61-8(13) Flammability Yes SCoas Mo Yea: Octobor, 1981

163.61-8(14) Oxidizing or Yos SCuat th Yrs: October, 1981
Rrducing Action

163.61-8(15) Fxplosivennss Yrs SCha# No Yes: Octobor, 1981

160.61-A(16) Miscibility Yos SCeae Mo Yes: Octobor, 1981

163.61-8(17) Viscority Yes SCha s 1) Yes: October, 1981

163.61-8(1R) Corrosion Yes Qraes th Yes: Octobnr, 14981
Characteristics

*  For Current)y Rrgistered Products

**  Fach Soluble Concentrate Product .

*##* Fach Soluble Cononntrate Product or Substantiallv Similar Product I:eg: ;’,:;' ;;g:ire::;:: ::ess‘;;:::‘;
. .

package for updated requirements.



TARLF~3-4 (con)

PRODUCT-SPECIFIC PDATA RFCQUIRFMFMIS AD TATA GAPS
FOR SNLURLE ONUICFMTRATE CGHIORARNN PRODUCTS

Guidelinn e of Ave Data Tost Docs FPA Have Mata to Biblingraphic Must Additional Data be Sulmitind
Ciration Test Roquived? Subatanen Partially or Totally Citation wnvder FIFRA 3(c)(2)(D)? 1€ 9n,
Satisfy Rnquirement?* deadline for sublmission.
TOXICAGY
161.81-1 Acute Oral Yos SCHe Partial: Mned product Biosearch, 1969, 0001 Yes: Octobrr, 1981
Toxicity pacity for 00nl, nn24 llazleton, 1966, 0024
163 .81-2 Acute lormal  Yes SC** Mn: Ammonium Chloramben Biosecarch, 1969, 0002 Yes: Octobrr, 1981
Toxicity Partial: Awm. & Mono—
methyt ammonium, need
product purity for 0002
161.81-3 Acute Inhal,  Yes SCH* No Yess October, 1981
Toxicity
163 .81-4 Prim. Fyo Y KO Ho: Ammonjum Chloramben Biosearch, 1969, (N03  Yes: Ovtobor, 198]
Irritation Partial: Amm. & Mono~
mrthyl ammonium, nned
product rurity for 0003
163.81-5 Primory Derma) Yes RCh* No: Ammonium Chlorambeon Biosearch, 1969, 0002 Yes: October, 1981

Irvitation

*  For Currently Reqistered Products

** Fach Soluble Concrntrate Product or Substantially Similar Produet.
Currently Registered Products Containing Ammonfum Chlorambnn Have Becn
Determinnd to he Substantially Similar, and Currently Registered Products
Containing Arfmonium Chloramhen and Monomethylammonium Chloramben am

Substantially Simidar.

Partial: Am. & Mono-
methyl ammonium, nned
product purity for 0NN2

frquived testing is tn be completnd on Fornmlations

containing 23.4% Ammonium Chloramben AM 15.7% Amonium Chlorambron &
47.2% Monomethyl-armonium Chloramben should br tnated,

These data requirements are
current as of May, 1981.
Refer to guldance package
for updated requirements.



'TARLF~3-5

PROMICT-SPRCIFIC DATA RECUIRFMAIIFS AND TWTA GAPS
FOR FI/WARLFE, ONRICENTRATE. (YITORNMFN PRONICTS

Guidnlinn Nam» of Are TAta Test Dhes FPA Have Data to Rihlimqraphic Must Additional Data De Submitted
Citation Test. Rnquirerd? Suhstance Partially or Totally Citation unider FIFRA (e (2)(M)? If 80,
Satisfy Requiremont?* deadline for submission.

PRONUCT CHEMISTRY

163,.61-6 melaration Yrs Each F.C. Productt* o Yes: Octoher, 1981
of Ingredient. Limits

163.61-7 Product Analyt. Yes Fach F.C. Product** Partial: Nrod Yes: Cctohor, 1981
Mrthods and Data Data

163.61-R(1) Color Yrs Fach F.C. Produnt#*® No Yos: Ootoher, 1941

163.61-8(2) Ofor Yos Fach P.C. Product** No Yns: Ontober, 1981

163.61-8(7) Physiral State Yes Fach F.C. Product** Yor

163.61-8(R) Drnsity or Yes FChn# o Yos: October, 1981
Specific Gravity

163.61-8(%) PRoiling Point Yes FCh** Mo Yes: Octobor, 1981

163.A1-A(10) Vapor Pressore  Yos FC** o Yra: Octohor, 1981

1A3.61-A(11) pit Yrs FOh*e Mo Yes: October, 1981

163.61-8(12) Storage Stah. Yers |3 Gdekd Mo Yes: Octobor, 1981

163.61-8(13) Flamability Yes FCand No Yer: October, 1981

163.61-8(14) Oxidizing or Yes FCHh*# tin Yes: October, 1981
Reduecing Action

163.61-01(15) Fxplosiveness  Yes FChes th Yes: Octobrr, 1981

163.61-A(16) Miscibility Yes FCA** No Yes: October, 1981

163.61-8(17) Viscosity Yos FCade Mo Yes: Oatober, 19081

163.61-A(18) Corrosion Yes FCAa® No Yre: Ontober, 1981
Characteristics

*  For Currently Rngistered Produnts
**  Each Flowable Concentrate Product
*#* Fach Flowahle Concentrate Produnt or Substantially Similar Product

These data requirements are current
as of May 1981, Refer to guldance
package for updated requirements,



TABLE-3-5 (con)

PRODUCT-SPECIFIC DYTA REQUIRFMENIS AND DATA GAPS
FOR FLOWABLE QONCENERATE CILORAMBEN PRODUCTS

GuideTir: Name of Are Data Test Do23 EPA Have Data to Bibliographic Must Allitional Data b2 Submitted
Citation ‘Tagt Requiced? Substance Partially or Totally Citation under FIFRA 3(c)(2)(B)? If so,
Satisfy Requiremant?® d2adline for submission.
POXICOLOGY
16b3.31-1 Acute Ocal Yes FUAs Yes Razleton, 1959, 0022 N
Toxicity
1o3.81-2 Acute Darmal  Yes P Yes Hazleton, 1959, 0023 No
foxicity CuC Rss., 1978, 0065
1o3.81-3 Acute Inhal. Yes FChe Yos Food & Druy, 1974, 0062 No
‘loxicity
163.81-4 Prim. Eye Yes FCA* Yes CDC Rag., 1978, 0064 No
Ircitation
163.81-5 Primary Daonal Yes FCH Yes CDC Rag., 1978, 0063 No

L 1]

lrritation

For Currently Registerad Products

Eich Flosable Qoncentrate Prodjuct or Substantially Similar Product.
Cucrently Registered Products Containing Sodiun (hlorambyan Hlave Been

D:teonined to be substuntially Similac.

‘lesting is to Le completed on

fonnulations containing Sodiun (hlorambe:n or Tecihnical Chloramben Acid.

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



TALF-3-6

PRODUCT-SPRCTRTC PATA TFQUTRFMPNTS AMD PATA GAPS
FOR MMUISIFIARIE QRCEBTIRATE QIIORNMARFN PROTIICTS

Guidrline tHome of Are Data Trat Dnrn FPA Nave Mata to Bib)l foqraphic Must AMitional Dnata Re Submitted
Citation st RPrquired?  Suhstanen pPartially or Totally Citation under FIFRA 3(c)(2)(13)? If 5o,
Satisfy Requirement?® deadline for ssmission.

PRONMICT QIFMISTRY

161.61-6 Meclaration Yos Fach E.C. Product*® 253 Yes: Octohor, 1981
of Ingredient Limits

161.61-7 Product Malyt. Yes Fach F.C. Produnt** to Yeg: Cctober, 1981
Methods and Data

161.61-R(1) Color Yes Fach E.C. Product## 15] Yon: Octnber, 1981

163.61-8(2) Oor Yeg Fach E.C. Product#** 5] Yrs: Octoher, 1981

lAY,61-0(7) Physical State Yes Fach E.C. Product** Yo

161.61-8(A) Drnrity or Yos Frass No Yes: Cctobrr, 1981
Specific Gravity

163.61-8(9) Roiling Point Yes FChas Mo Yes: Octobher, 1981

163.61-8(10) Vapor Pressure Yecs FCH# to Yea: October, 1981

163.61-R(11) pit Yos FChe % No Yer: Octobher, 1981

162.61-8(12) Staraqn Stab, Yer EChes No Yrs: Octobor, 1981

167.61-8(13) Flarmability Yos FChes No Yoa: Octobnr, 1981

161.61-0(14) Oxidizing or Yes [> oLl hd No Yes: October, 1911
Roducing Action

1R1,61-8(15) Fxplosivenrss Yos [ sLlb) Mo Yes: October, 1981

163.61-8(16) Miscibi)ity Yes BChes Mo Yes: QOctobor, 1981

163.61-8(17) Visonsity Yor PCoae Mo Yes: Octobor, 1981

163.61-8({17) Corrosion Yes |2 Stadaded No Yes: Octoher, 1981
Characteriatics :

*  For Currently Reqistered Product
**  Fach Pulaifiable Concentrate Product
*** Fach Fmulsifiable Concentrate Product or Substantially Similar Product
, These data requirements are current as of
May, 1991. Refer to jquidance package for
updated requirements,



TPARIF~3-6f (con)

PRODUCT--SPECIFIC PATA REQUIRFMANITS AND MATA GAPS
FOR FMULSIFIARIE OOUCFNTRATE QIORAMREN PRODUCTS

Guideline Mamr of Are Data st ™es FPA Mave Nata tn Ribl {onraphic Must AMditional Mita be Submittod
Citation That Required? Substanmn Partially or Totally Citation wrder FIFRA 3(c)(2)(R)? I =0,
Satisfy Requiremont?* dearllinn for submission.
TOXIONLNGY
161.81-1 AMute Oral Yos FCH* Partial: Need product Hazleton, 1966, 0024 Yer: October, 19R1
Toxicity purity for 0024
161.81-2 Acute Dormel Yos [ ol Partial: Mred Product Hazleton, 1968, 0143 Ycs: Octobor, 1981
Toxicity mrity for 0143
161.81-3 Aeaite Inhal. Yes FX A Partial: teed product azleton, 1968, 0144 Yes: October, 1011
Toxieity purity for 0144
1631.R)1-4 Prim. Pye Yra FCo 8 Partinl: Meed product Hazleton, 196/, 0147 Yos: COctoher, 19R1
Teritation mirity for 0143
163.81-5 Primary Drmmal Yes [2 ohdd No Yeg: October, 1981
Irritation

These data requirements are current ae
of May, 1981. Refer to guidance
package to updated requirements.

*  For Currently Rrqistered Product
**  Fach Pmulsifiable Connentrate Product or Suhstantially Similar Product.



TARLE-3-7

PROMUICT-SPRCTFIC TATA RFOULIRFMENTS AND PATA GAPS
FOR GRAMULAR QILORAMRFN  PROMKCTS

Guidrline Hame of Are Dota Test Moes FPA Nave Data to Ribl ioqraphic Must AWlitional Mta Be Submitted
Citation Test Rrquived? Substance Partially or Totally Citation wnder FIFRA ) (?+(P)? If ro,
Satisfy Rnauivement?* dradlinc for suhmission.

PRODUCT QIFMISTRY

161.61-6 Melacation Yrg Fach GR. Product. Mo Yeos: October, 1981
of Ingredient Limits

163 .61-7 Product Analyt. Yes Fach GR. Product No Yes: October, 1981
Mcthords and Data

163.61-8(1) Color Yes Fach GR. Proiurt Mo Yes: Octohor, 1981

163.61-8(2) Otor Yon Fach GR. Product o Yer: October, 1981

163.61-8(7) Physical State Yos Each GR. Product Yrsg

163.61-8(8) Density or Yos GRA# 4 Mo Yes: October, 1981

Specific Gravity
163.61-8(9) Moiling Point h

163.61-8(10) Vapor Pressure Yos GRt&* No Yos: October, 1981
163.61-8(11) pH Yos CRA*# No Yrs: Octobor, 1981
163.61-08(12) Storaqe Stab, YR GRA#*& No Yes: Octrbor, 1981
163.61-8(13) Flammabtlity Yes GRaas Ho Yes: October, 981
163.61-8(14) nxidizing o Yos GRao* Ho Yes: October, 1931
Reducing Actinn
163.61-8(15) Explosivencss Yos GRA** o Yes: Octobor, 1981
163.61-8(16) Miscibility Yea GRA4# No Yes: October, 1981
163.61-8(17) Virconity Yor GRA## No Yea: Octobor, 1981
163.A1-8(1R) Corrosion Yos CR**# Mo Yes: October, 1981
Characteristics

*  For Currently Rqistered Products
**  Fach Gramilar Product
+4% Fach Granmular Product or Substantially Similar Product.
These data requirements are curr.
May, 1981. Refer to guidance pag'r:g:s fgxf:

updated requirements.



TARLE~3-7 (o0On)

PROMUCT-SPRCIFIC PATA RPOUIRFMIATS AND DANTA GAPS

FOR GRANULAR CHLORNTFN PROUCTS

Guidnline e of Are Data Test ™ns FPA llave Data to Riblioqraphic Must Additional Dota b Submitted
Citation Test Roquivred? Suhatance Partially or Totally Citation undder FIFRA 3{c)(2Y (M2 T oo,
Satisfy Raquirement?* deadlinn for sutmission.
TOXTCOIOGY
163 .R1-1 Mute Oral Yns CR** Partial: product Bioscarch, 1969, 0001  Yes: October, 1991
Toxicity pucity for 0001, 0N24 Hazleton, 1966, (0024
163.81-2 Acute Drrmal Yes GR** tios Ammontium Rioscarch, 1949,0002 Yng: Octobnr, 1901
Toxicity Partial: Amm. & Mono-
methy) ammon., neced
product purity for
0nn2
163.8]1-3 Acute Inhal. Yes GR** No Yes: October, 1981
Toxicity
163 .R1-4 Prim. Fyr Yos GR** No: Ammonium BRinscarch, 1969,0003 ¥Yrs: October, 1981
Irritation Partial:s Am., & Mono-
mnthyl ammon., need
product purity for
ono3
1631.81-5 Prim. Prrmal Yes CRA* No: Ammonium Riosrarch, 1969, 0002  Yes: Octobor, 1981
Irritation Partial: Arm. & Mono-

4 For Currently Rogistered Products
**  FEach Granular Product or Suhstantially Similar Product.
Currently Registered Products Containing Ammonium Chloramhen flavwe Neen
Drtermined to be Substantially Similar, and Currently Rrqgistered Products
Containing Ammonjum Chloramben and Monamethylarmmonium Chlovamben ame

Suhstantially Similar.
oontainina 23.4% Amvnium Chloramben AND

mrthy]l aomon., nred
product purity for
onn2

Testing in to br sompleted an Formulations
15.7¢ Amonium Chlorambon &

47.2% Monomethyl-armoniim Chloramben should he tested,

These data requirements are current as of

May, 1981.

Refer to guidance packagae for

'uprhterl requirements,



CHAPTER IV

PRODUCT CHEMISTRY

A. Intreduction

FIFRA 3(c)(2)(A) requires the Agency to establish guidelines for
registering pesticides in the United States. The Proposed Guidelines
require registrants to provide quantitative data on all added ingredients,
active ard inert, which are equal to or greater than 0.l percent of the
product by weight.

To establish the composition of products proposed for registration, the
Agency requires data and informaticn 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 fram the composition evaluated at the time of
registration, applicants are required to submit a statement certifying
upper and lower camposition limits for the active and inert ingredients, or
upper limits only for same unintentional ingredients. Subpart D of the
Proposed Guidelines (40 FR 29696, July 10, 1978) suggests specific
precision limits for ingredients based on the percentage of ingredients and
the standard deviation of the analytical method.

In addition to the data on product composition, the Agency guidelines also
require data to establish the physical and chemical properties of both the
herbicidal active ingredient and its formulations. For eéxample, data are
needed concerning the identity and physical state of the active ingredient
(e.g., flammability, corrosiveness or storage stability). The Agency uses
these data to characterize each herbicide and to determine its
envirommental and health hazards.

B. Chloramben Manufacturing-Use Products

1. Product Chemistry Profile

Technical grade chloramben is 3-amino 2,5-dichlorobenzoic acid.

Two manufacturing-use products are currently registered. These are the
sodium salt of chloramben and the methyl ester of chloramben.

Same data are available on the physical and chemical properties of
technical grade chlcramben. (Amchem, 1962, 008l; Amchem, 1959, 0124;
Amchem, 1960, 0125). It is a white crygtalline powder, melting at about
195°C. (The pure material melts at 2017C.) It has an aqueous
solubility of 700 ppm, and is easily soluble in ethanol (17.3 g/100 mi).
It is 50 percent ionized at a pH of 5.6.

Sodium chloramben is a cxrystalline powder with a bulk density about three
quarters that of water. It is very soluble in water and insoluble in
aromatic solvents. It has no known oxidizing or reducing action. (Amchem,
1974, 0054)
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Methyl chloramben is a crystalline solid only slightly soluble in water
(120 ppm) and soluble in organic solvents (alcchol, acetone, ether, and
arcmatic solvents). (Amchem, 1966, 0037)

Methods for the determination of chloramben in the technical grade chemical
have been submitted to the 2Agency (Amchem, 1979, 0054; Amchem, 1972,

0083). Although these methods are old, they seem adequate for quality
control and enforcement purposes.

Analytical methods have been supplied both for the assay of manufacturing-
use and formulated products, and for the determination of iscmers of
chloramben in low concentration (Amchem, 1979, 0054; Amchem, 1972, 0083).
These methods also are adequate for quality control and enforcement
purposes.

2. Data Requirements and Data Gaps

Listed below are the Procduct chemistry data needed to support adequately
the registration of manufacturing-use chloramben products. Preceding each
data requirement is the section of the proposed guidelines for the
registration of pesticides in the United States (43 FR 29696 July 10, 1978)
which describes the type of data required. Applicants for registration
must submit or cite the following information, which either has not yet
been submitted to the Agency., or is insufficient to satisfy the
requirements.
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Technical Manufacturing-

Data Requirement Chloramben Use Chlorampen
Acid Sodium Methyl

163.51-3 Identification of product and
disclosure of ingredients

163.61-4(a) Composition of starting and X X X
intermediate materials in
manufacturing process

163.61-4(b) Detailed manufacturing process X X

163.61-5 Discussion on formation of X X
unintentional ingredients

163.61-6(a) Declaration of Limits X
163.61-4(b) Certification of Limits X X

163.61-7 Analytical methods and results X X X
. (results) (results)

163.61-8(c) Physical and Chemical properties
color X
odor
stability
cctanol /water partition coefficient
density
vapor pressure
pH
storage stability
flammability
oxidizing or reducing action
explosiveness
miscibility
viscosity
corrosion characteristics X

o R T e
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3. Topical Discussions

a. Chemical Identity

The Proposed Guidelines require identifying information including chemical
names, product names, and numerical codes of all substances known or
assumed to be present in pesticide products. (163.61-3)

"Chloramben" is the common name accepted by the American National Standards
Institute (ANSI) for the chemical 3-amino 2,5-dichlorobenzoic acid.
Chloramben is also known by the trade names Amiben, Vegiben, and Weedone.
The common name will be used throughout this Standard in lieu of other
chemical or trade names. The Chemical Abstracts number is 133-90-4, the
EPA Shaughnessy code is 029901 and the molecular formula is
C6H2C12(NH2)COOH. It has the following structure:

COCH
Cl

cL NH,

The following structures represent respectively sodium chloramben (Chemical
Abstracts number 1954-81-0) and methyl chloramben (Chemical Abstracts
number 7286-84-2):

COONa COOCI-!3
cl
cl
These are-.similar to chloramben itself except that the carboxylic acid
hydrogen has been replaced by sodium or by the methyl group.

b. Manufacturing Processes

Because the route by which a pesticide is synthesized determines the nature
and amount of potentially toxic impurities, a detailed description of the
manufacturing process is required (163.61-4).

The details of the process which have been submitted are lacking in many
details, including concentrations, equipment used, the process solvents,
the reaction conditions (including temperatures and periods of time for
elevated temperatures), purification steps, quality control measures, an
indication of whether batch or continuous process is used, and a
description of materials used for packaging. The confidential appendix to
this document contains the submitted information on the manufacturing
processes. This information is not sufficiently detailed, and does not
provide sufficient data to fulfill requirements.
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c. Formation of Unintentional Ingredients

Section 163.61-5 of the Proposed Guidelines requires registrants of
technical grade, manufacturing-use, and formulated products to submit a
theoretical discussion of the formation of unintended substances in the

product..

Available data on known impurities in chloramben manufacturing-use products
are summarized in the confidential discussion aprendix to this document. A
discussion of the formation of these impurities in scdium and methyl
chloramben manufacturing-use products is required.

Use of the specific nitrosamine detector in the analysis of "Amiben”
(Amchem, 1978, 0153) indicates that nitrosamines are not present in this
formulation. The level of detection was .05 ppm. Available information on
the manufacturing process dces not cause suspicions of nitrosamine
formation. 2Additiocnal data are not required on nitrosamines.

d. Ingredient Limits in Pesticide Products

The Guidelines require that upper and lower limits be established for each
active ingredient and each intenticnally added inert in a pesticide product
(163.61-6). The two mariufacturing-use chloramben products contain
aporoximately 90 percent of chloramben acid equivalent in both cases.

Upper and lower limits have not been established and certified for
manufacturing-use methyl chloramben.

e. Analytical Methods and Data

The Guidelines require sutmissicn of, or reference to, analytical methods
for measuring each active ingredient and each' identifiable impurity in a
resticide product (163.61-7).

Secticn 163.61-7 of the Proposed Guidelines also require that applications
for registration of pesticide products contain analytical data obtained by
methods supplied to the Agency.

Acceptable methods for the determination of chloramben and some impurities
in manufacturing-use chloramben are contained in the confidental discussion
aprendix. Data cbtained by the method are not available.

£. Physical and Chemical Properties

For every pesticide product, the Proposed Guidelines require data on
certain physical and chemical properties useful for identification purposes
or for evaluation of hazard potential (163.61-8).

A small amount of data are available on the physical and chemical
properties of chloramben acid, sodium chloramben, and methyl chloramben.
An outline of the properties of chloramben acid, sodium chlcramben, and
methyl chloramben was given in the product chemistry profile earlier in
this chapter. Same additional details on these compounds follows:



Chloramben (Amchem, 1962, 0081; Amchem, 1959, 0124; Amchem, 1960, 0125)

Color: White

Melting Point: 200-201°C

Physical State: Crystalline solid

Stability: Stable towards oxidation and heat under conventicnal
conditions

Solubility: Water, .07g9/100g; ethagol, 17.3g/100g

Vapor Pressure: .N007 mm Hg at 100

Scdium chloramben: (Amchem, 1979, 0054; Amchem, 1979 jacket 264-306)

Color: Conflicting data submitted

Melting Point: 271°C ,

Physical State: Crystalline solid, described as granular hollow sphere
Stability: Temperature stable at least up to the melting point.
Solubility: Very easily soluble in water, inscluble in arcmatic solvents

Methyl chloramben: (Amchem, 1966, 0037)

Color: Off white o

Melting Point: 63-64C

Physical State: Crystalline solid

Stability: Temperature stable at least up to the melting point. Stable
under GC conditions.

Solubility: Water, 120 ppm; soluble in aromatic solvents (alcohol,
acetone, ether, arcmatic solvents)



C. Soluble Concentrate Chloramben

In this category there are two basic configurations or formulations of
chloramoen. First, there is a formulation in which the ammonium salt of
chloramben is the sole active ingredient at a concentration of 23.4
percent. There is a second formulation in which ammonium chloramben (15.7
percent) and the moncmethyl ammonium salt (47.2 percent) of chloramben are
both ingredients.

These end-use products are produced by an integrated formulation system.
Product chemistry data are required on technical grade ammonium and
moncamethyl ammonium chloramben, as well as on specific end-use products.

No physical or chemical properties were disclosed for ammonium or
moncmethyl ammonium chloramben or any end-use formulations.

l. Data Gaps

Data needed on technical grade ammonium and monamethyl ammonium
chloramben in soluble concentrate products:

1) Identification..ccccecccecscessecccsccnssceeseel63.61=-3(b)

2) Ccomposition of materialececseccscccccccessessesel63.61l=3(cC)

3) Analytical methods and dat@.eecceecccscecceessl63.61=7

4) Physical and chemical properties
a. Color (moncmethyl ammonium chloramben).....l63.61-8(c)(1l)
De OBOL ceeesseasssassassscsssascscsascanncsseelf3.61-8(c)(2)
C. Melting POINt.ceesceccosecscscsrsssascsscesseslf3.61=8(c)(3)
d. SOlUDLlitY.eeeesosssassscscscscscscsnsessesl63.61-8(C)(4)
€., StabilitYeeeececcassssccscssscscessscncssesl63.61=8(c)(5)
f. Octanol/MWater particion coefficient........163.61-8(c)(6)
g. PhySical State.ccecccesccescscsscccnsceeesal63.61=8(c)(7)
h. Specific gravity or density.ccecccceccces..163.61-8(c)(8)
1. Boiling POiNt.cceccececsceccscaccscscscsanseslB63.61=8(c)(9)
Je VAPOr PreSSUXe.c.cecescsscsscsccsscscssseesl63.61=8(c)(10)
Ke PHeveosooeseseaccsessscscassscssaccsscnsesslBf3.61=8(c)(1l)

Data needed on soluble concentrate end-use products:

1) Declaration and certification of limitS......163.61-6

2) Analytical methods and datReseccccccecceeesssl63.61-7

3) Physical and chemical properties
Qe COlOFeeeeevacascossaccsasscccsncsascsassasaelb3.61l=8(c)(1l)
De OO ceteessccaccasssassasccsavescnscseeesl63.61=8(cC)(2)
c. Density or Specific Gravityeecececesesess.163.61=8(c)(8)
d. BOiling POiNt.ecececccssccscsssccsoacessselb63.61=8(c)(9)
€. VapOr PreSSUrB.ccecccscccccscscccssssseeslb3.61=8(c)(10)
fe PHeceeeeeeasoasesoascoaacesasesscescaasssealf63.61=8(c)(1l)
g. Storage StabilitYeeeecccscescesccccseesel63.61-8(c)(12)
he Flammability.cceeeecesccccscsscccccaansal63.61=8(c)(13)
i. Oxidizing or Reducing Action....c.c.....163.61-8(c)(14)
Je EXPlOSiVeNeSSescecescccccnsceasacesacessclb63.61=8(c)(15)
ke MisSCibility/eeeeeeoscacscccecacsccacaeseasl63.61=8(c)(16)
1. ViSCOSityeesaceaccccaccoacsssasanscsecesslb3enl=8(c)(1l7)
m. Corrosion CharacteristicS.cececcecceees..163.61-8(c)(18)
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2. Topical Discussions

The Agency has not received acceptable product chemistry data for any
scluble concentrate chloramben product nor for technical grade ammonium
chlorameen or monamethyl ammonium chloramben.

The follewing are data required of all soluble concentrate formulated
products of chloramben.

a. Chemical Identity and Disclosure of Ingredients

The proposed Guidelines require that the technical grade of each active
ingredient in a formulated product be identified by name and by statement
of formula identifying each reasonably identifiable substance in the
technical grade chemical. Each of these substances shall be listed as a
percentage or as ppm (by weight) of the technical chemical used in the
product.

Data on technical grade ammonium and technical grade moncmethyl ammonium
chloramben have not been submitted in sufficient detail.

In addition, the proposed Guidelines require that applications for
registration of a formulated preduct shall contain identifying information
on each substance known to be present in the product, and those reaction
products and degradation products known or theorized to be formed in the
pesticide product during its manufacture or during its marketable life.

Insufficient data have been submitted.
b. Active Ingredient Limits

For all pesticides, the Guidelines require that the upper and lower limits
be established for each active and inert ingredient, and upper limits for
each possible reaction product and degradation product (163.61-6). Current
registrations of soluble concentrate chloramben contain 23.4 percent
ammonium chloramben in the case where ammonium chloramben is the sole
active ingredient and 15.7 percent ammonium chloramben and 47.2 percent
moncamethyl ammonium chloramben in the case where the two salts are mixed.

For neither soluble concentrate formulation of chloramben has an upper and
lower active ingredient limit been established for possible reaction
products or degradation products.

C. Analytical Methcods and Data

The Guidelines would require submission of, or reference to, analytical
methocds measuring each active ingredient in a pesticide product (163.61-
7). Methods for the determination of total anionic amino compound present
and for the determination of chloramben and its iscmers have been submitted
(Amchem, 1979, 0054; Amchem, 1972, 0083). The determination is done in two
steps. first, all amino compounds are determined via diazametric
titration. The chloramben itself is determined by methylating the
carbexylic acid group and determining the methyl ester concentration via
gas chromatography. In this method the methyl 3-amino 2,5-dichlorobenzoate



is separated bv the gas chromatographic technique from other related amino
compounds (most of which are related aminodichlorobenzoic esters) and
determined as a pure iscmer.

Section 163.61-7 of the Proposed Guidelines requires that applicants for
registration of pesticide products submit analytical data obtained by
methods supplied to the Agency. Data obtained by the method described
above have not been submitted for soluble concentrate products.

Section 163.61-7 of the Proposed Guidelines would also require that
registrants of the formulated products produced by the integrated
formulation system (Proposed Guidelines Section 163.61-1) submit methods
not only for the active ingredient but for each identifiable impurity
associated with manufacture of the technical chemical. Since the active
ingredients (ammonium and moncmethyl ammonium chloramben) in soluble
concentrate products are not registered manufacturing-use products, the
manufacturing process for these products is an integrated formulation
system. Analytical methods, and data cbtained from these methods are
required for each identifiable impurity.

Such methods and data have not been submitted for any chloramben
formulation.

d. Physical and Chemical Properties
For every pesticide product the Proposed Guidelines would require data on
certain physical and chemical properties useful for identification purposes
or for evaluation of hazard potential. (163.61-8)

There are no data available except for the off-white color of ammonium
chloramben.
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D. Flowable Concentrate Chloramben

In this category are formulations of sodium chloramben (a registered
manufacturing-use chemical) as the sole active ingredient. The two
registered formulations contain 83 and 21 percent sodium chloramben,
respectively.

1. Data Gaps

1) Declaration and certification of limits..... 163.61-6
2) Data from analytical methodS..ceecceeecscace 163.61=7
3) Physical and chemical properties

Q. COlOrteeesceasscssssccccsssscsccnsennees 163.61-8(c)(1)
De OdOF ceeececesccscccscssscssoscsccscacsnses 163.61=8(c)(2)
c. Density or Specific Gravity.e.eeeeeeess 163.81-8(c)(8)
d. Boiling POiNt.cececscceccccesssecaccssss 163.61=8(cC)(9)
€. Vapor PreSSUrB...cceescscessscsssscssss 163.61-8(c)(10)
£. PHuveeeeroeoroosesosccnsccossscnsacssse L63.61-8(c)(1l)
g. Storage StabilitY.esceecseeccccsccacesesss 163.61-8(c)(12)
he Flammability.eccsecececacsccosscecssasss 163.61-8(c)(13)
i. Oxidizing or Reducing Action.....cs.... 163.61-8(c)(14)
j. EXPlOSivenesSS.c.iscececsessccccasssaness L63.61=8(c)(15)
k. Corrosion CharacteristicS.csicccecessess 163.61-8(c)(18)

2. Topical Discussions

The product chemistry of sodium chloramben per se has been dealt with under
Manufacturing-use Products.

a. Ingredient Limits in Pesticide Products

For all pesticide products, the Guidelines would require that upper ahd
lower limits be established for each active and inert ingredient, and upper
limits for each impurity, reaction product, and degradation product (163.61
6).

For no flowable concentrate formulation of chloramben have limits been
established for impurities, reactions products or degradation products.

b. Analytical Methods and Data

The Guidelines would require submission of, or reference to, analytical
methcds measuring each active ingredient in a herbicide product (163.61-7).

Methods for the determination of chloramben in flowable concentrate
formulations have been submitted and are attached in the Confidential
Appendix. These methods are similar to those outlined under Section C of
this chapter for soluble concentrates of chloramben.

Section 163.61-7 of the Proposed Guidelines would require that applications
for registration of pesticide products contain analytical data cbtained by
methods supplied to the Agency. Data obtained by the methods referred to
above have not been submitted.
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c. Physical and Chemical Properties

For every pesticice croduct, the Proposed Guidelines require data on
certain physical and chemical properties useful for identificatinn purposes
or for evaluation of hazard potential (163.61-8). None of the required
data have been sutmitted.
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E. mulsifiable Concentrate Chloramben

There is one registered emulsifiable concentrate of chloramben. Methyl
chlorameen is contained as the sole active ingredient at 23.2 percent.

1. Data Gaps

l) Declaration and certification of limits..... 163.61-%6

2) Analytical methods and data.eeeecesececceesses 163.61=7

3) Physical and chemical properties
Q. COlOF:seteseaesesasoscscassssssssseansse 163.61=8(c) (1)
by Od0C.eeceesseesssccsacssscssssccsnscnses 163.61=-8(c)(2)
c. Density or Specific GravitV.eceecesesss 163.81-8(c)(8)
d. PBoiling POiNt.ecccesececcsscscessssessss 163.61-8(c)(9)
€. Vapor PresSsSUre...ccececcccscsasssscssss 163.61-8(c)(10)
£, DHueeeeesseoseosaosasscnscsscsscssecsses 163.61-8(c)(1l)
g. Storage StabilitV.eiceeeescecseascesses 163.61-8(c)(12)
h. Flammability.cceceeecacsasessecsccsaesses 163.61-8(c)(13)
i. Oxidizing or Reducing ActicnN......s.... 163.61-8(c)(14)
j. EXPlOSivenesS.ecsccecesccscceccccsssesss 163.61=8(c)(15)
k. Corrosion GharacteristiCS.ecsececscseses 163.61-8(c)(18)

2. Topical Discussions

The product chemistry of methyl chloramben per se has been described
previously, under Manufacturing-use products.

a. Ingredient Limits in Pesticide Products

For all pesticide products, the Guidelines would require that upper and
lower limits be established for each active and inert ingredient, and upper
limits for each impurity, reaction product, and degradation product (163.61-
6) L]

Upper and lower limits have not been established for impurities, reaction
oroducts or degradation products in the currently registered emulsifiable
concentrate product.

b. Analytical Methods and Data

The Guidelines would require submission of, or reference to, analytical
methcds measuring each active ingredient in a herbicide product (163.61-7).

Methods for the determination of chloramben in soluble concentrate
formulations have been submittec and are attached in the confidential
apperndix. These methods are not readily adaptable to the analysis of
chloramben in emulsifiable concentrate formulations, and hence the lack of
a suitable analytical method is identified as a data gap.

Séction 163.61-7 of the Proposed Guidelines would require that applications

for registration of pesticide products contain analytical data obtained by
methods supplied to the Agency. No such data have been submitted.
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c. Physical and Chemical Properties

For every pesticide product, the Proposed Guidelines require data on
certain physical and chemical properties useful for identification purposes
or for evaluation of hazard potential (163.61-8). None of the required
data has been submitted.
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F. Granular Chloramben

Granular chloramben exists in two different forms. The first is granular
chloramben where the sole active ingredient is ammonium chloramben. This
exists in formulations of 1.3 percent, 4.3 percent and 10.8 percent
amonium chloramben. The second formulation is one in which ammonium
chloramben is mixed with monomethyl ammonium chloramben. This exists in
two different concentrations. One is 5.4 percent ammonium chloramben plus
17.3 percent moncmethyl ammonium chloramben. The other is 2.82 percent
ammonium chloramben and 8.46 percent moncmethyl ammonium chloramben.

Granular chloramben products, like soluble concentrate chloramben products,
are preduced by integrated formulation systems. Consequently, product
chemistry data are required on the technical grade ammonium and moncmethyl
ammoniun chloramben in ‘addition to data on specific end-use products.

1. Data Gaps

Data needed on technlcal grade ammonium and moncmethyl ammonium
chlcramben:

l) Identlflcatlon...-.. oooooooooo EEEEEREX .occ-o-163061-3(b)
2) Canposition of mter:.al.... ............. cescce 163.61-3(c)
3) An.aly.tlcal mttmsanddataonoooc0000-00000000163061-7

4) Physical and chemical properties
a. Coloer (moncmethyl ammonium chloramben).....1l63.61-8(c)(1l)
De O0F teveesacecoascsssscesasscscssacancaseself63.61=8(c)(2)
C. Melting POiNtececersccoccccscccsscnssssneealb3.61=8(c)(3)
d. SOlUbilitYecesceacsscsscasescascaas ceeseseelB3.61-8(c)(4)
e. Stability..... cescesscsccscsscssssscsassseslB3B61l-8(c)(5)
f. Octanol/Water particicn coefficient........163.61-8(c)(6)
g. Physical Stat@.ceececcscccecscsccacasesseaalb3.61-8(C)(7)
h. Specific gravity or density.iccceccceceecse.163.61-8(c)(8)
1. Boiling pOinNt.cecsccecesscscassvsccscsscsseslb3.61~-8(c)(9)
o VAPOr PreSSUrC..ccccsccsscccscccsccs ceceeeelb3.61-8(c)(10)
Ke PHeveosaoscncsscsscsscanssosscesscsscsssseeslB63.61=8(c)(11)

Data needed on granular end-use products:

1) Declaration and certification of limits......163.61-6

2) Analytical methods and data.ececcecsecacesesssl63.61=7

3) Physical and chemical properties
Qe COlOT teeeeaccsonsscasscsscascsascsscsnaaeslf361l=-8(c)(1l)
De QdOF cecccescscscccsccsascsasssscsssnnesneslf3.61=8(c)(2)
c. Density or Specific Gravity..cecescesees163.61-8(c)(8)
dn miling POint.............‘....o.......-163.61-8(C)(9)
€. VapPOr ProSSUrB.ccsccescccssscssccsscsassslb3.61-8(c)(10)

fo moooooo..o-o.c.oo-o..o..c.‘...o ----- 000163061-8(C)(ll)
g. Storage StabilitY.eceeccccscsccccceesaasl63.61-8(c)(12)
N, Flammability.cececcecnsscsccacacacscasself63.61=-8(c)(13)
i. Oxidizing or Reducing Action........ «eee163.61-8(c)(14)
Je EXPloSivenessS.cececcescascsccsscscancaeelf3.61=8(c)(15)
k. Miscibilityeseeeeseeosccassasccsassssaselb3.61=8(c)(16)
1. ViSCOSity.eseeacnnecccasvacoscsscacescans 163.61-8(c) (17)

m. Corrosion CharacteristiCSeeccccscccseaaseealb3.61=-8(c)(18)
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2. Topical Discussions

The Agency has ot received acceptable oroduct chemistry data for any
granular chlorampben product. No data on technical grade ammonium or
moncmethyl ammonium chloramben have been submitted.

a. Chemical Identity and Disclosure of Ingredients

The proposed Guidelines require that the technical grade of each active
ingredient in a formulated product be identified by name and by statement
of formula identifying each reasonably identifiable substance in the
technical grade chemical. Each of these substances shall be listed as a
percentage or as ppm (by weight) of the technical chemical used in the

product.

Data on technical grade ammonium and monamethyl ammonium chloramben have
not been submitted in sufficient detail.

In addition, the proposed Guidelines require that applications for
registration of a formulated product shall contain identifying information
on each substance known to be present in the product, and those reaction
products and degradation products known or theorized to be formed in the
pesticide product during its manufacture or during its marketable life.

Insufficient data have been subtmitted.
b. Active Ingredient Limits in Pesticide Products

For all pesticide products, the Guidelines would require that upper and
lower limits be established for each active and inert ingredient, and upper
limits for each impurity, reaction product, and degradation product (163.61-
5).

For no granular formulation of chloramben has an upper and lower limit been
established.

C. Analytical Metheds. and Data

The Guidelines would require submission of, or reference to, analytical
methods measuring each active ingredient in a herbicide product (163.61-
7). Methods for the determination of chloramben in soluble concentrate
formulations have been submitted, as previously discussed. It is felt that
these methods may not be suitable for the determination of chloramben in
granular formulations because the prescence of large quantities of solid
inerts, which are likely to have adsorptive properties, make uncertain
recoveries of chloramben from granular formulations.

Section 163.61-7 of the Proposed Guidelines would require that applications
for registration of pesticide products contain analytical data cbtained by
methods supplied to the Agency. Such analvtical data have not been
submitted.

Section 163.61-7 of the Proposed Guidelines would also require that

registrants of formulated products produced by an integrated formulation
System (Proposed Guidelines, Section 163.51-1) submit methods not only for
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the active ingredient, tut for each identifiable impurity associated with
nanufacture of the technical chemical. Such methods have not been
suomitted for any chloramben formulation. Since the active ingredients
(ammonium and monamethyl ammonium chlorampen) in granular chloramben
products are not registered manufacturing-use products, the manufacturing
process for these products is an integrated formulation system. Analytical
metheds and data obtained through the use of these methods are required for
each identifiable impurity.

d. Physical and Chemical Properties
For every pesticide product, the Proposed Guidelines would require data on
certain physical and chemical properties useful for identification purposes

or for evaluation of hazard potential (163.61-8). None of the required
data has vteen submitted.
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CHAPTER V
ENVIRCNMENTAL FATE CF CHLORAMBEN

A. Introduction

Data on the fate of a pesticide once it enters the envirorment are required
to predict and estimate any potentially harmful effects on man and the
envirorment. The fate of a pesticide depends on its formulation tyve,
application methods or use patterns and its chemical, physical, and
biological behavior in the enviromment.

Envirormental studies from which data are required include physical and
chemical degradation, metabolism, field dissipation, and accumulation.

Chloramben is available in four types of formulations: soluble
concentrates, flowable concentrates, emulsifiable concentrates, and
granulars. These formulations contain a variety of salts and esters .of
chloramben including scdium chloramben, methyl chloramben, ammonium
chloramben, and moncmethyl ammonium chloramben. Sodium chloramben and
methyl chloramben are registered manufacturing-use products. The Agency
has determined that data on the fate of chloramben in the envirorment are
required on socdium and methyl chloramben. Data requested on sodium
chloramben will support the registrations of products containing the sedium
salt and products containing the ammonium and monamethyl ammonium salts.

B. Use Profile

The herbicide chloramben is used for the control of seedling annual grasses
and seedling broadleaf weeds. The mechanism of action is the inhibition of
reot development in weed seedlings. The use of chloramben is principally
pre—-emergent, with sane post-emergent use also.

Chloramben is registered for use in dry bteans (white, navy, kidney, pinto,
ad lima), peanuts, soybeans, sunflowers, corn, sweet potatoes, squash,
punpkins, asparagus (seedling), transplanted tomatoes and peppers,
snapbeans, lima beans, cantaloupes, cucumbers, anmnual and perennial
flowers, shrubs, and trees.

Based on a preliminary quantitative usage analysis (PQUA) of chloramben
prepared by. Econamic Analysis Branch (EAB), about 96 percent of the
chloramben production is used on soybeans primarily in the north central
states. This use represents approximately 7 percent of the total U.S.
soybean acreage.

Of 24 federally registered pfroducts, Union Carbide Agricultural Products,
Inc. is the major producer with seventeen registered products. There are
four other registrants. Chloramben is registered as the ammonium salt,
diethanolamine salt, sodium salt, moncmethyl ammonium salt, and the methyl
ester. Table 5-1 presents a complete listing of the chloramben federal
registrations together with the form and concentration of the active
ingredient(s). Chloramben is the sole active ingredient in 16



registrations. These l6 registrations include soluble concentrates,
flowable concentrates, emulsifiable concentrates, and granular
formulations. Not covered under this standard but included in Table 5-1
are eight registered mixtures of chloramben with other herbicides. Most of
the registered products are designed for general agricultural use.

However , one granular formulation, #264-191 is used primarily by
hameowners. Table 5-2 gives the registered application rates of chloramben
as indicated on product labels.

5=2



TABLE 5-1

Chloramben Registrationsl

Registration % Fozmz $ Active Inaredient
264-138 sC 23.4% ammoniunm chloramben
264-167 G 10.8% ammonium chloramben
264-175 G 10.8% ammonium chloramben
264-178 sC 23.4% ammonium chloramben
264-191 G 1.3% ammonium chloramben
264-243 G 4.3% ammonium chloramben
264-251 G 5.4% ammonium chloramben plus

17 .3% monamethylammenium
chloramben
264-253 WP 27.7% scdium chloramben and

50.0% atrazine

264-254 WP 41.7% scdium chloramben and
12.5% linuron

264-256 EC 15.7% diethanolamine
chloramben and
30.1% diethanolamine dinoseb

264-260 EC 23.2% methyl chloramben
264-266 sC 15.7% ammonium chloramben and
47 .2% moncmethylammonium
chloramben
264-274 G 2.82% ammonium chloramben and
8.46% moncmethylammonium
chloramben
264-278 T 98.8% methyl chloramben
264-279 T 97.2% sodium chloramben
264~-305 FC 83.0% sodium chloramben
264-~306 FC 21.0% sodium chloramben
449-534 FC 17 .5% ammonium chloramben
. 12.9% norea
635-630 G 5.4% ammonium chloramben and

4.0% norea



TABLE 5-1

Chloramben Registrationsl - Continued

Registration % IE‘orm2 $ Active Ingredient

635-631 FC 17.5% ammonium chloramben and
12.9% norea

2749-160 G 10.8% ammenium chloramben

2749=202 SC 23.4% ammonium chloramben

43142-29 FC 17.5% ammonium chloramben and
12.9% norea

43142-30 G 5.4% ammonium chloramben and
4.0% norea

1) Source for Table 5-1 was a PRD-1 printout dated June 12, 1980.
2) SC = Soluble Concentrate, G = Granular, WP = Wettable Powder,
EC = Bmulsifiable Concentrate, T = Technical, FC = Flowable Concentrate.



TABLE 5-2

REGISTERED APPLICATICN RATES FOR CALORAMBENM

1

Formulation Tvre Site Application Rate( )

Soluble Concentrates (lb. a.i. per acre)
23.4%-62.9% Soybeans, dry beans, 2=3

peanuts, sunflowers

Corn 2

Lima beans, squash, pumpkin 2-4

Asparagus (seedling) 3

Sweet potatoes 4
Flowable Concentrates

21%-83% Soybeans, dry beans, 2-3
peanuts, sunflowers

Lima beans, squash, pumpkin 2-4

Asparagus (seedling) 3
Sweet potatoes 4
Emulsifiable Concentrate
23.2% Snap beans, cantaloures, 2-3
cucumbers
Granular
1.3%-22.7% Soybeans, dry beans, 2=3
peanuts, sunflowers
Corn 2
Sweet potatoes 4
Ornamentals 4-6

Transplanted tamatoes and 4
peppers, lima beans,

pumpkins, squash,
asparagus (seedling)

(1) Where ranges are given, the higher rates are for heavy soils.
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C. Manufacturing-iUse Chloramben

1. Envirormental Fate Profile

Scdium Chloramben

Scdium chloramben appears to be resistant to hydrolysis. This conclusion
is, however, based on retention of phytotoxicity rather than actual field
residue data. Limited studies indicate that there is no loss of
phytotoxicity when aqueous solutions of chloramben are kept in the dark.

Photodegradation of sodium chloramben aqueous solutions appears to occur
readily in sunlight. Total loss of phytotoxicity occurs in two days. Loss
of phytotoxicity on dry soil is scmewhat slower, being about 30 percent in
48 hours.

Soil bacteria bring about a loss of phytotoxicity in sodium chloramben
after several weeks. It appears that this is due to a decarboxylation.
The rate of reaction appears to be independent of soil pH within the range
of 4.3 m 7.5‘ '

Chloramben may have bactericidal properties towards Rhizobium japonicum.
No other data are available on the effects of chloramben on other bacteria,
nor on activated sludge.

The mobility of sodium chloramben is governed principally by its high
solubility in water and its apparent limited strength of adsorption to soil
particles. It appears to easily leach down in most soil types by rainfall.
This factor, together with an apparent slow rate of bacterial degradation,
indicates a potential for groundwater contamination.

Probably all plants grown in contact with sodium chloramben take up the’
canpound. In scme plants the subsequent movement of compound away from the
roots is very slow, whereas in others it readily spreads throughout the
plant. The fate of chloramben in plants includes decomposition, a
detoxifying conjugation which proceeds fairly rapidly, or a detoxifying
conjugation which goes slowly, if at all.

Methyl Chloramben

The methyl ester of chloramben acid appears to have the expected properties
of a carboxylic acid ester. It is apparently not hydrolysed after a short
pericd in contact with water at slightly acid pH values (5 to 6). Bacteria-
mediated hydrolysis appears to be quick: approximately 50 percent of the
ester is converted to the free acid in about one week when in contact with
wet soil. A subsequent and slower bacteria reaction, shown by a loss of
phytotoxicity, is probably a decarboxylation, as with sodium chloramben.

The leachirng behavior of the methyl ester is governed- by its aqueous
solubility, which is much lower than that of the socdium salt (120 pem and
250,000 ppom, respectively). For a given rainfall the ester seems to leach
down about 15 percent of the distance travelled by the scdium salt.



2. Exrosure Profile

Exposure to persons involved in the manufacture, handling, storage or
shipment of technical or manufacturing-use grade chloramben is rossible
through four pathways; accidental ocular or dermal exposure, inhalation
exposure, and repeated dermal exposure. Due to the scarcity of data on
occupational exposure of these two grades of chloramben, it is impossible
to Quantitatively assess the human and wildlife exposure hazard.

There is little likelihcod of oral and ocular exposure occurring unless by
accident. the low volatility of flowable and soluble concentrates
indicates that there is also little chance of inhalation exposure under
normal circumstances. The granular chloramben may present a higher
possibility of inhalation exposure to workers involved in bulk loading,
unloading, and packaging of the substance. Due to its dry and solid
physical state, the chances of it being inhaled in these work areas as an
airborne particulate are moderately high.

In addition, repeated dermal exposure to all forms of manufacturing-use and
technical grade chloramben present the highest exposure hazard. This may
occur in the manufacturing and shipping phases of its production but the
greatest repeated exposure is expected during bulk handling orerations.

Should significant amounts of chloramben be spilled, drained, discharged cr
disposed of in the natural envirorment, aquatic life in waters affected by
direct drainage cor leaching are expected to receive high dosages of
herbicide.

3. Data Requirements and Data Gaps

Not all the requirements of Section 163.62 (43 FR 29696, July 10, 1978)
need to be fulfilled to support the registration of chloramben as a
manufacturing-use product and as a formulated product, because the use
pattern indicates that chloramben is unlikely to enter the enviromment in
particular specified ways.

To support the registration of all chloramben products, it is necessary to
submit or cite the following data tested on both sodium and methyl
chloramben.

163.62-7 Physico~Chemical Degradation
(b) Bydrolysis
(c) Phytodegradation in water °
(c) Photodegradation in soil
163.62-8 Metabolism
(b) Soil metabolism - aercbic
(c¢) Soil metabolism - anaerobic

163.62-9 Mobility

(b) Leaching

(d) Adsorption/desorption
163.62-10 Field Dissipation

(b) Terrestrial
163.62~11 Accurnulation

(b) Rotational ~rops
(d) Fish accumulation



In addition to the above listed requirements, a field study measuring
applicator exposure <o liquid formulations of chloramben is required. The
study should bte conducted with a typical soluble or flowable concentrate
formulaticn, which is mixed and then applied by ground equipment to a
typical (160 acres) soybean field at reccmmended application rates. The
Agency is requiring this study to verify the exposure estimates used in the
oncogenic risk assessment.

Data Gaps

Although scme data on the envirormental fate of chloramben are currently
available, none of the data requirements have been satisfied sufficiently
with the exception of fish accumulation data on sodium chloramben.

4. Topical Discussions

Corresponding to. each of the Topical Discussions listed telow is the number
of the section in the "Proposed Guidelines for Registering Pesticides in
the United States™ (43 FR 29696, July 10, 1978) which explains the minimum

data that the Agency requires in order to adequately assess a pesticide's
Envirommental Fate.

All topics related to the Envirormental Fate of chloramben as an active
ingredient are discussed under Manufacturing-Use Chloramben.

a. Physico—Chemical Degradaticn 163.62-7

These studies should identify decomposition rates and pesticide residues
which could adversely affect the enviromment. They include studies of the
degradation of chloramben in the prescence of water, and when subject to
the action of light. Studies already carried out suggest that there are
three pathways of degradation. One, the formation of free chloramben acid
by ionization of the sodium salt or the breaking of the ester bond of
methyl chloramben, results in a campournd which is fully phytotoxic. A
second pathway, a loss of the carboxylic acid group, probably occurs by the
action of scme bacteria, and results in an apparently non—-phytotoxic
campound. A third degradation pathway occurs under the influence of
sunlight, and appears to involve the loss of a chlorine atam from the
chloramben molecule. This too, involves a loss of phytotoxicity. It
should be noted that loss of phytotoxicity is not a suitable measure of the
extent of hydrolysis or photodegradation as these processes may well
proceed by way of degradation products which have scme level of
phytotoxicity. .

i. Hydrolysis

Hydrolysis data are required to support the registraticn of all
manufacturing-use products and end-use formulations of chloramben.

Scdium Chloramben

Chloramben free acid and its salts (sodium, ammonium, etc.) appear to be
resistant to hydrolysis, judging from data showing the retention of
phytotoxicity after several weeks of chloramben in non-sterile moist soils
(Sheets, 1968, 05107). More recent data (Union Carbide, 1980, 0172) show
that when protected from light, chloramben acid undergoes slow degradation
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in aqueous solution. Eighty-five percent or larger amounts of chlorgmben
initially oresent were recovered after one year at an acid pH and 257C.

These studies will partially satisfy Agency requirements for hydrolysis
data on sodium chloramben. Data are needed cn hydrolysis at other pH's for
sodium chloramben.

Methyl Chloramben

The methyl ester is susceptible to hydrolysis by bacterial action in soil
which contains enough moisture to support bacterial activity. An Amchem
document (Amchem, 1966, 0148) showed that the methyl ester gave no
measureable hydrolysis in 48 hours when in contact with well water at a pH
of 5 to 6; however, when soil (and therefore bacteria) was present in the
water there was a measurable hydrolysis within 48 hours, involving a
cleavage of the ester bond to yield the free chloramben acid.

The methyl ester is hydrolyzed in moist soil to the free acid; however, if
the soil is first sterilized, mo breakdown of the ester occurs (Corbin,
1967, 0586;: Talbert, 1970, 0S11l).

The presumption fram these studies is that the methyl ester is relatively
unaffected by water in the absence of bacteria; however, these data are
inadequate to meet the requirements of the section. 2dditional testing on
methyl chloramben are required.

ii. Photcdegradation

Photodegradation studies in water are required to support the registration
of all chloramben formulations for non—crop uses. Studies in soil are
required to support the registration of all chloramben formulations
intended for crop uses.

Several studies have been made of the effects of sunlight on chloramben.
All these studies are inadequate in that the products of photolysis were
not sufficiently identified or characterized. These studies do provide
insight into the photodegradation of chloramben.

Chloramben cn the surface of field-capacity soil and irradiated for 48
hours lost 38 percent of its herbicide activity, whereas the lcss on dry
soil was 30 percent. There was a loss of phytotoxicity to ocats in 7.5
hours after exposure to sunlight on the surface of field capacity soil
(Fickle, 1974, 0589).

An aqueocus solution of the scdium salt became yellow-brown, indicating
chemical change, upon exposure to sunlight for pericds of up to 14 days.
The products were not identified except for chloride ions (Crosby, 1969,
0587; Plimmer, 1969, 05106).

Two days exposure to sunlight was sufficient to produce total loss of
phytotoxicity of chloramben aquecus soluticns to cucumbers. However,
similar solutions kept in the dark showed no change in phytotoxicity after
2 days (Hahn, 1969, 0594).

There are no data on the extent of photodegradation under cloudy
conditions. Available data on the photolysis of chloramben are not
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suff@cient to determine the effects of light on chloramben. All data are
required on both sodium and methyl chloramben per section 163.62-7.

There are no data to indicate whether the first products of

;?hotodegradation retain phytotoxic properties, or whether photodegradation
invelves an immediate loss of herbicidal properties.

b. Metabolism 163.62-8

Data on metabolism are required to determine the nature of pesticide
residues and their availability to rotational crops, and to help in the
assessment of potential disposal and reentry hazards. Although
preliminarydata presented in the following discussions provide insight into
the metabolism of chloramben, .the data are inadequate and do not satisfy
the guideline requirements. The data gaps exist for both methyl and scdium
chloramben.

i. Soil Metabolism

Aercbic metabolism sﬁudies are required to support the registration of all
formulations. Anaercbic soil metabolism studies are required to support

the registration of all formulations intended for field and vegetable crop
uses.

Scdium Chloramben

An experiment with pure chloramben showed that phytotoxicity to Italian rye
grass (8 pam in soil) became negligible after 16 weeks in a sandy loam and
a silty clay loam. In a clay, however, after 16 weeks only about 60
percent of the control level of rye grass growth was present (Sheets, 1968,
05107). These results are probably due to the different levels of
bacterial activity in the soils; however, the Agency cannot rule out the
possibility that the different results were due to different leaching rates
through the soils. Another study (Amchem, 1967, 0043) showed that after a
period of 4-6 weeks a rapid loss of chloramben occurs in soils with a high
organic content, probably due to the microbial populations reaching a
logaritimic phase in their growth cycle at this point.

A study of the effect of pH on loss of herbicide activity showed a similar
rate of loss at pH levels of 4.3, 5.3, 6.5, and 7.5, the soil being
unchanged in respects other than pH (Corbin, 1967, 0586).

Cnly minimal data on the metabolism of sodium chloramben are available.
Additional data specified in Section 163.62-8(b,c) are needed to determine
metabolism of chloramben in soil.

Methyl Chloramben

Soil bacteria cause hydrolysis of chloramben methyl ester to the free acid
at a rate directly dependent on the content of water (Amchem, 1965, 1966,
0148). Chloramben methyl ester is hydrolyzed in wet soil by bacterial
acticn. Approximately S0 percent of the campound is converted to the free
acid in fram 2 to 8 days. When the soil was partially dried the rate of
hvdrolysis was less, with about 30 percent being hydrolyzed in l4 days.

I£, however, the soil is first sterilized, no breakdown of the ester cccurs
(Corbin, 1967, 0586; Talbert, 1970, 0511l).
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Data provided are insufficient to differentiate between chysico-chemical
degradation and microbial Aegradation. Therefore, all data are required
cer sectlon 163.62-3.

C. Mobility 163.62-9

Data on mobility are required to determine ctesticide residue movement in
the enviromment and o assess the potential for loss of usable land and
water resources. Data summarized below provide insight into the mobility
of chloramben. These data do not satisfy Agency requirements. Mobility
data are needed on toth sodium and methyl chlorampen.

i, Leaching

Leaching data are required to support registration of end-use formulations
intended for terrestrial noncrop and field/vegetable crop uses.

Basic to an understanding of the leaching prcperties of the various forms
of chloramben are their aqueous solubilities and their ability to bind to
soils. The salts all dissolve freely in water to the extent of about
250,000 ppm; the free acid, about 700 pom; and the methyl ester, about 120
pem (Mclane, 1962, 0147; Amchem, 1965, 0115). With such solubilities all
forms of chloramben, at the levels used in application to soil, should be
campletely dissolved by 3-inches of rainfall and readily leach through the
soil. Therefore, any failure of the herbicide to leach down with such rain
would indicate adsorption on soil particles. Available data on the
leaching characteristics of chloramben products provide preliminary
indications that a potential groundwater contamination problem could exist
as a result of chloramben uses.

Scdium Chloramben

Chloramben free acid and its salts (sodium, ammonium) are leached down
typically 8 to 12 inches by a 3-inch rainfall (Amchem, 1965, 0ll5; Rauser,
1963, 0131; McLane, 1962, 0147). An experiment involving 2 soils (a silty
clay loam and a sandy loam) in which water was forced upwards by
evaporation from the soil surface showed that chloramben (initially placed
S-6 inches below the surface) moved upwards through both soils at a rate
similar to that of other arcmatic acid herbicides, and faster than the
rates of all other aroups of herbicides tested (substituted ureas,
triazines, thiocarbamates, and toluidines) (Harris, 1967, 0595). Virtually
all the chloramben herbicide activity had moved into the top inch of soil.
Clearly same fraction of the chloramben had been left exposed on the soil
surface and was subject to photodegradation. It has been noted that the
nature of the photocdegradation products of chloramben is mostly unknown.
(See Topical Discussion on Photolysis). Movement of chloramben upwards
probably occurs to scme extent during any evaporation pericd such as that
folldwing rainfall.

Methyl Chloramben

The solubility of the methvl ester of chloramben is about 120 ppm (Amchem,
1965, 011S; Mclane, 1962, 0147). In contrast to the 8 to 12 inch leaching
of sodium chloramben by a 3 inch rainfall, the methyl ester is leached down
only about 1.5 inches (Amchem, 1965, 0115; Rauser, 1963, 0131; Mclane,
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1962, 0147). After hvdrolysis of the methyl ester in soil (a matter of a
few days), the free acid of chloramben leaches as quickly as the salts of
chloramben (Talbert, 1970, 0511l).

These data are insufficient to evaluate the potential for socdium and methyl
chloramben to leach; all studies specified in 163.62-9 b and d are required.

ii. Adsorption/Desorption

A laboratory study using radioisotopic or nonradioisotopic analytical
techniques is required to support the registration of all chloramben
formulations intended for terrestrial uses. Data summarized below provide
insight into the adsorptive/desorptive properties of chloramben. These
data do not satisfy Agency requirements. Data are required on both scdium
and methyl chloramben.

There have been same studies of the nature of the adsorption process
between chloramben free acid and a calcium montmorillonite clay, which
indicate that the adsorbed form has a protonated carboxylic acid group and
a protonated amine group (Berkheiser, 1976, 0541). Another study on
adsorption to a silt loam showed an increase in adsorption by decreasing
the pH of the water-soil mixture (BHarter, 1969, 0596).

However, all such studies confirm that although chloramben is adsorbed by
soil colloids, the amount adscrbed and the strength of the adsorption
forces are far less than for many other herbicides. This helps to account
for the uniform adsorption and leaching behavior of chloramben in various
soil types.

These studies go only a short way to satisfying the requirements of Section
163.62-9(d). All data specified in the section are needed to determine the
adsorption/desorption behavior of chloramben.

d. Field Dissipation 163.62-10

Field dissipation studies using representative formulations under actual
use conditions are required to support the registration of all chloramben
formulations intended for terrestrial uses. The data summarized below
provide insight into the dissipation of chloramben. These data do not
satisfy Agency requirements. Data are needed on both sodium and methyl
chloramben.

No camplete field dissipation study has been found in the chloramben
literature. Bowever, it is possible to build a picture of chloramben
dissipation as a combination of bacterial breakdown in the upper levels of
o0il and leaching to lower levels of soil where bacterial action is
progressively less (Amchem, 1967, 0043). Probably, chloramben finding its
way down to these levels remains intact and will travel with any movement
of liquid water, with a corresponding dilution. Same fraction of
chloramben will move upwards to the surface of soil (through

evaporation) ,where photodegradation will occur given a sufficiently high
intensity of sunlight.

However, no data exists with respect to the formulated products containing
sodium and methyl chloramben. Therefore, additicnal studies as
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described in 163.62-10 b are needed in crcp use areas using representative
formulations of methyl and sodium chloramben.

e. Accuulation 163.62-11

Data on accumulation are required to determine accumulation in food webs
and to assess the potential adverse effects on nontarget organiams.

i. PRotational Crops

Rotational —rpp studies are required to support the registration of all
chloramben formulations intended for field/vegetable crops. Data
sumarized below provide insight into the accumulation of chloramben in
rotational crops. These data do not satisfy Agency requirements. Data are
needed on both soxiium and methyl chloramben according to 163.62-11 b.

Registrants have the option of campleting these studies or of placing the
following phrase on labels of all end-use products containing any salt or
ester of chloramben:

"Do not rotate to other crops”

Chloramben is readily taken up by soybean plant roots at a rate
proportional to its rate of application on the soil. Soybean roots cause
decanposition of the carboxylic acid group, releasing carbon dioxide, at
the rate of about 1 microgram chloramben in 8.5 hours per plant (Freed,
1960, 0128). However, movement of chloramben away from the roots and
through soybean plants is very slow, with no observed tendency to
concentrate in any particular regions (Freed, 1960, 0128). By contrast, in
barley, chloramben readily passes into the urrer parts of the plant (Freed,
1960, 0128). One study has shown that chloramben added to ground soybean
seed is firmly held, and requires a prolonged extraction for recovery
(Freed, 1960, 0128). However, it should not be assumed that uptake of
chloramben by plant roots is the only, or even the preferred, path of
uptake. Green foxtail, for exammple, undergoes no control when chloramben
is located in the root zone at a soil concentration of 3 pom, but is well
controlled when chloramben is in the shoot zone at the same concentration
(Rnacke, 1967, 05100).

It is wise to assume that the plants grown on soil treated with chlcoramben
takeup the herbicide, unless there is evidence to the contrary. Morning
gloxry is resistant to chloramben. In a comparison of it with velvetweed,
which is susceptible, it was found that both species take up approximately
equal quantities of chloramben, with the raate of uptake being faster in
morning glory. However, morning glory quickly detoxifies chloramben to N-
glucosyl chloramben, while velvetweed glucosylates chloramben at a far
slower rate (Stroller, 1963, 05110).

ii. Fish Accumulation
A laboratory study emploving radioisotopic or nonradioisotopic analytical

techniques is required to supprort the registration of all chlcramben
formulations intended for terrestrial noncrop and field/vegetable. crop uses.
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A flow-through fish accumulation test, acceptable in meeting registrafi;;on
requirements, was performed on Bluegill Sunfish using chloramben and =~ C-
chloramben (presumably technical acid) at 1 ppm (Iwan, 1978, 0020). Edible
and nonedible tissue maximum bioconcentration factors (BCF's) were l.14 and
2.19, respectively, early in the exposure phase of the study. BCF's
declined gradually during exposure and declined rapidly in the depuration
phase. Little potential for significant fish accumulation is indicated by
this study. Testing is needed on methyl chloramben.



D. Chloramben End-Use Formulations

Chloramben end-use products contain four varieties of the active
ingredient: sodium chlorzmben, methyl chloramben, ammonium chlcramben, and
monomethyl ammonium chloramben. Requested fate data on sodium chloramben
will satisfy Agency requirsments for all products containing sodium,
ammonium, and moncmethyl ammonium chloramben. Requested data on methyl
chloramben will satisfy Agency requirements for all products containing
methyl chloramben.

1. All Formulations - Exposure Profile

Chloramben is found in low levels in plants and crops grown on chloramben-
treated soils. 1In some plants it is more or less uniformly distributed
throughout the plant, and in others (e.g. soybean plants) it tends to
remain in the roots.

Chloramben not taken up by plants will escape microbial attack as it is
leached downwards. Because of its apparent stability in aquecus solution
it is likely to reach depths at which microbial activity is low or absent.
This chloramben is likely to enter ground water or well water or be subject
to underground movement into streams. Monitoring studies may be required
to define adequately the potential hazard. Chloramben appears to be
persistent, and therefore poses a potential contamination problem in ground
water.

Because of the lack of data on the envirormental fate of chloramben in
soils or on its presence in grourd water, it is not possible to give a
quantitative assessment of human or wildlife exposure to chloramben
fromthese sources. However, a potential exists for it to reach ground
water or well water, and for its movement from soils into streams.

The non-dietary exposure to humans that may arise from the end-use of a
formulated chloramben herbicide is that associated with tank mixing,
dilution, loading, and application operations. Although there has been to
date no data reported on the non—-dietary exposure of humans to chloramben
as a consequence of these activities, numerous studies have been performed
on exposures resulting from comparable activities with comparable chemical
formulations. These studies have been reviewed in order to derive numbers
that would be suitable for estimating dermal and inhalation exposure levels
resulting from mixing, loading, and application of chloramben.

Available studies indicate that dermal and respiratory exposures are the
main pathways by which pesticides are absorbed into the human body during
application. Exposure data available for three application activities were
reviewed: 1) application of liquid by ground boam, 2) mixing and loading
of a liquid for either aerial or ground application, 3) application of a
liquid by fixed=wing aircraft. Adequate information on application of a
granular substance by ground equipment and homeowner application was not
available.

Extrapolation of the existing data on other pesticides to chloramben has
been carried ocut on the basis that exposure is proportional to
concentration of active ingredient in the spray, other factors being
equal. The worst case dermal exposure caiculated in this way for
chloramben represents a 23% soluble concentrate chloramben formulation

5-15



mixed with water and zrplied to sovbean fields at the rate of three pounds
active ingredient per acre. A closely similar result is obtained if a 2.7

pound a.l. per acre application of a flowable concentrate is macde to
soybean £fields.

It was assumed that the average applicator would spray chloramben on 100
acres per day and on a total of 160 acres per vear. A further assumption
was that dermal exposure (to liquid formulations) would result in the
absorption into the bedy of 10% of the active ingredient caming into
contact with the skin, and that respiratory uptake would result in 100
percent absorption.

Since these calculations are based on applicator exposure to a given
quantity of active ingredient per acre sprayed on a constant number of
acres, variations in the time spent spraying will not affect the total
exposure, nor the results of the calculations. Variations in the
percentage of active ingredient likewise will not affect the calculations,
as more dilute sclution for spraying would necessitate a greater volume of

soluticn to be sprayed per acre in order to obtain the same rate of
application per acre.

2. Soluble and Flowable Concentrate: Exposure Profile

Ground Application

Ground application is the primary means by which soluble and flowable
chloramben concentrates are applied to crops as a pre—-emergence herbicide.
This is usually done by the farmer himself and is typically accaomplished
with a tractor or truck-mounted boom and tank. There are twenty nozzles on
the boam located approximately 18" to 20" above the ground (Lewis, 1980).
Applicators typically mix, load, and apply the material themselves;
however, in same cases mixer-loaders are employed to perform that function
separately. Application will take anywhere from six to twelwve hours a day.

Miller, et al. (1980) have developed data indicating that applicators of
arsenic acid applied in a similar manner will be exposed to concentrations
which, when adjusted for penetration and chloramben a.i. (active
ingredient) concentration convert to levels of 4.31 to 0.16 mg/day (dermal:
4.29-0.15 mg/day, respiratory: 0.016-0.007 mg/day). Staiff, et al. (1975)
have developed numbers for the same grourd application activites of
paraquat dichloride which, when adjusted for % chloramben concentration and
skin absorption, convert to levels of 2.84 to 0.0l mg/day (dermal: 2.82-
0.01 mg/day, respiratory: 0.0l-negligible mg/day). These numbers are not
arplicable to levels of exposure received from mixing and loading.

The results of the comparative analyses arte presented in the following
text and in Table S5.:3. All numbers are presented in units of milligrams
per day penetrated chemical. The numbers are also presented as worst and
best cases. The best case reflects the use of adequate protective clothing
including long-sleeved shirt, hat, and gloves. The worst case reflects the
employment of minimal protective clothing not including long-sleeved shirt,
hat, or gloves.

Minimum and maximum respiratory exposures reflect the range of field

exposure data. In all cases a cautious attitude by the applicator was
assumed and accidental spillage was assumed to be minimal.
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TABLE 5.3. RANGE CF ABSCRPTION LEVELS FOR FORMULATED CHLORAMBEMN

mg/day
DERMAL RESPIRATORY TOTAL
ACTIVITY Maximum Minimm Maximum — Minimum Maximm  Minimuam

1. Ground Apvlication

of Soluble ?2‘} Flowable

Concentrate (b)
- farmer/planter 4.29 0.01 0.016 N 4.31 0.01
2. Mixing-Loading

of Soluble axeg)E'lowable

Concentrate

- mixer-lcader
(farmer/planter) 16.63 0.08 0.42 0.002 17.05 0.08
3. Aerial Application

of Soluble ?gc)i Flowable

Concentrate
- flagger 4.28 0.17 3.47 0.54 8.75 0.71

(a) Miller (1980), Staiff (1975)
(b) Lower than detection level.

(c) Peoples (1979), Staiff (1975)

NCTE: All values on this table have been adjusted for absorption to the body after
exposure and for chloramben concentration (a.i.) during application. This was done to
develop justifiable camparisons between available data and chloramben applications.



Mixing and Loading

Ziquid chlorampen is available to field applicators in 5—gallon and 30-
gallon containers (Lewis, 1980, 05116). These containers are mixed with
water in loading tanks, mounted either on tractors, trucks, or planes. The
method of mixing also varies depending on the degree of applicator
sophistication. In some cases, commercial applicators employ enclosed
siphon systems which greatly reduce the dermal exrosure cbserved. In other
cases, containers are simply punctured and poured directly. For enclosed
systems levels of exposure have been observed (Peoples, 1979, 05119) that,
when adjusted for chloramben concentration, indicate 17.05-0.39 mg/day
(dermal: 16.63-0.44 mg/day, respiratory: 0.42-0.15 mg/day). Miller (1980,
05117) indicates, for the same application, levels of 2.27-0.08 mg/day
(dermal: 2.27-0.08 mg/day, respiratory: 0.003-0.002 mg/day). In one
instance, when a direct transfer system was used, no gloves were worn and
the individual mixer-locader was noted as being careless, levels of 94.54~
22.63 mg/day were cbserved (dermal: 94.44-22.53 mg/day, respiratory: 0.l-
0.1 mg/day). Approximately 95 percent of this exposure is normally
expected to be to the hands (Wolfe, 1961, 05120).

Aerial Application

A very small percentage of the total chloramben applied is by aircraft
(Lewis, 1980, 05116). When this methed of application is employed, dermal
and respiratory exposure occurs during mixing-loading, flying, and flagging
operations. Levels for combined dermal and respiratory exposure are
estimated to range fram 3.12~0.09 mg/day and 9.75-0.71 mg/day for pilots
and flaggers, respectively.

Peoples (1979, 05119) has cbserved combined levels that, after adjustment
for chloramben concentrations, are 3.12-0.50 mg/day for pilots (dermal:
2.62-0.4 mg/day, respiratory: 0.50-0.10 mg/day). For the same cperatioms,
Miller (1980, 05117) has observed penetration to pilots at 1.27-0.09 mg/day
(dermal: 1.26-0.08 mg/day., respiratory: 0.005 mg/day).

Annual Exposure Levels

Presently there is not a great deal of data available on overall annual non-
dietary exposure. However, since this exposure estimate is based on
information on the calculated daily non—dietary exposure and the annual
application rates of the herbicide chloramben, a rarge of projections can
be developed. The following assumption can be derived from the EPA
Chloramben Use Summary Report (Lewis, 1980, 05116).

The Use Summary Report indicates that for application of a ligquid
formulation, a tractor-mounted applicator can treat approximately 80 acres
per ten—hour day while, for the same time period, a skid truck-mounted
applicator may be able to treat 140 acres. An average rate of 100 acres
treated per ten-hour day was assumed for annual exposure purposes.

Plots of land emploved for soybean production in the United States are
assumed to range in size from 40 to 400 acres. Based on information from
University of Illinois representatives, the average soybean acreage is 160
acres.



Chloramben is applied to soybean crops, in the liquid form, at a rate of
2.0 to 3.0 pounds a.i. (active ingredient) per acre. A rate of 2.5 pounds
a.l. was assumed as an average.

In view of these assumptions of a 2.5 pound per acre a.i. application rate
ané a 4,000,000 pourd per year consumption, 1,600,000 acres are treated per
year. Assuming 160 acre soybean units, there are approximately 10,000
persons exposed to chloramben per year. These persons will be exposed to
estimated doses levels of between 27.3 and 0.016 milligrams of chloramben
per year, depending upon methods of application and acreage treated. The
estimates of annual chloramben penetration levels for the different methods
of application and acreages treated are summarized in Table 5-4.

3. Granular Formulations - Exposure Profile

The potential of granular formulations for forming dusts represents a
special human inhalation hazard, particularly during loading
operations.However, total exposure from granular applications is assumed to
be minimal in relation to liquid formulations since no mixing operations
are involved. The granular formulation for domestic use involves a shaker
canister and exposure fram this application methed is also assumed to be
low.
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TABLE 5-4. ANNUAL CHLORAMBEN EXPOSURE ESTIMATES

Soluble and Flowable Concentrates

ACTIVITY mg/day® mg,/person/yr>
Worst "Best" Worst "Best"
Case Case Case Case

1. Ground Application

- farmer/planter 4.31 0.01 6.9 0.016
2. Mixing-Loading
-mixer/loader 17.05 0.08 27.3 0.13
(farmer/planter)
Total: Farmer/Planter 21.36 0.09 34.2 0.146
Exposure

3. Aerial Application
- pilot 3.12 0.09 5.0 0.14

a) Table 5-3.
b) (mg/day) x (1 day treatment/100 acres possible) x (160 acres/rerson/yr).
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CHAPTER VI
RESIDUE CHEMISTRY

A. Introcduction

For any pesticide which has uses that may directly result in residues on
food or feed, the Agency sets an allowable residue level, or tolerance, for
each caomodity on which it may occur. A tolerance level for a partlcular
chemical on a particular commodity is a function of the chemical's
toxicity, the percentage of an average daily diet comprised by the
camcdity, and the amount of residue that can be expected to occur on that
commodity at the maximum directed rate of apolication. The total amount of
chemical to which a person may be exposed from all sources should always be
less than the toxicological estimate of a safe "Allowable Daily Intake.”

The herbicide 3-amino-2,5-dichlorcbenzoic acid (chloramben) is used in the
control of weeds in growing the following food crops: soybeans,
transplanted tomatoes, dry beans, snapbeans, corn, peanuts, cantaloupe ’
lima beans, cucumbers, transplanted peppers, pumpkin and squash,
sunflowers, sweet potatoes, and seedling asparagus. Approxmately 96
percent of its use is in soybeans, two to four percent is in corn and
beans, and two percent or less is used in tomatoes and other crops. A
tolerance level of 0.l ppm has been established for chloramben in all crops
listed above (CFR 180.266). In addition a tolerance level of 0.1 pom has
been established for peanut forage, sovbean forage, and corn grain, fodder
and forage used for animal feeds.

B. Manufacturing use Chloramben

1. Residue Chemistry Profile

Chloramben movement into plants is a passive diffusion process. Entry
usually occurs through the roots, and can also occur through the foliage.
Two plant metabolic pathways have been described, a decarboxylation and a
conjugation to N-glucosyl chloramben. The former should yield 2,5-
dichloroaniline, but if it is formed it does not accumulate to levels at
which it is detectable. Thus the fate of chloramben which has undergone
decarboxylation is unknown. The conjugation reaction yields a relatively
stable non~phytotoxic compound. It appears that a plant's susceptibility
to the herbicidal effects of chloramben is related to the extent to which
it can carry out either of these detoxifying reactions.

Plants vary also in the ease with which chloramben is moved through them.
Soybean rcots take up chloramben, but there is little upward movement of
chloramben from the roots. Generally, chloramben applied to the surface of
soybean leaves and taken up by them tends to move downward towards the
stems and roots, with only minor movement toward the seeds. Barley roots
also easily take up chloramben, but unlike the case with soybeans,
chlorampen then moves relatively freely to the uprer parts of the plant.

In the interval between chloramben uptake, and harvesting and analysis,
plant levels of chloramben cdrop below 0.l pom, the general tolerance
limit. There are no data on the pathway of loss of chloramben or N-
glucosyl chloramben taken up by these plants.
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Same measurements on the uptake, distribution, and excretion of chloramben
in animals have teen made. It appears that cows exrete ingested chloramben
in the urine and feces, but not in the milk. Dogs also excrete chloramben
in the wrine and feces. If dogs store any part of the ingested chloramben,
it probably is not more than about 0.2 percent of the total ingested.

The analysis of low levels of chloramben appears to present no unusual
difficulty. The submitted gas chromatographic method is satisfactory in
itself, and is clearly capable of mcdification and improvement as discussed
in the Topical Discussion on analytical methcds.

2. Data Requirements and Data Gaps

[ 4
The proposed guidelines for resmue chemistry have not been published.
Consequently there are no citations for guidelines corresponding to the
types of residue chemistry data required to support individual
registrations. In general, however, the Agency must have sufficient data
to be assured that the residues of the parent chemical and its metabolites
have been identified.

Data Gaps
The following data are required to support the tolerances for chloramben:
1) Information on the storage of agricultural material between sampling
and residue analysis. Data on the storage conditicns, and on the
stability of the residues during storage are required.

3. Topical Discussions

a. Use Patterns and Restrictions

Chlorambten is applied principally as a pre—emergent herbicide used alone or
in combination with other herbicides for the control of weeds and annual
grasses in various food crops and ornamentals. The varcus formulations of
chloramben are registered for use on dry beans (navy, white, kidney, pinto,
and lima) peanuts, soybeans, sunflowers, corn, sweet potatoes, squash,
pumpkin, asparagus (seedling), transplanted tomatoes and peppers, lima
beans, snap beans, cantaloupes, cucumbers, annual and perennial flowers,
shrubs, and trees.

Chloramben is available in soluble, flowable, and emulsifiable concentrates
and granular formulations containing from 1.3% to 83.0% chloramben.

Formulations are applied at time of planting or immediately following
transplanting; on tcmatoces and peppers chloramben may be applied at layby.
Licuid formulations are sprayed from truck or tractor sprayers cr by
aircraft; granular formulations are applied from tractor drawn planter or
broadcast applicators. Rates of application presented in Chapter 4 range
from 2 to 4 pounds active ingredient per acre for food crops and froem 4 to
6 pounds per acre for ornamental uses. Formulations are applied only once
per season on agricultural crops and twice per season on ornamentals.
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Chloramben formulations contain the following label restrictions. Granular
and liquid formulations for use on sunflowers have label warnings
orohibiting grazing treated areas and using treated plants for feed or
forage. The use on peanuts is restricted to Oklahama and northern Texas.
The use on corn is confined to heavy soils in Illinois, Indiana, Iowa,
Kansas, Minnesota, Missouri, Nebraska, and Chio.

With the exception of ornamentals, the uses of chloramben are for food uses
and are expected to result in residues in human food and animal feed.

b. Uptake, Distribution, and Metabolism in Plants

In addition to what may remain of an original application of the chemical,
residues may also consist of the chemical's metabolites, as formed by the
plant crop to which it was applied. The major and minor pathways of the
chemical's absorption, transformation, and distribution can be deduced
experimentally from the analysis of radioclabeled applications.

Applications by various routes, for example to the roots or leaves, will
show differences in absorption rates. The distribution of the chemical and
its metabolites can be examined by measuring the radiocactivity present in
various plant fractions. Isolated metabolites can then be characterized by
chramategraphy, partitioning, or electrophoresis. Metabolic
transformations often result in an increase of polarity of the foreign
chemical to facilitate elimination. Metabolites characterized as highly
polar may have undergcne conjugation with naturally occurring amino acids,
sugars, or sugar acids. Further chemical analysis can help identify the
exact nature of the conjugations. Other possible major transformations can
ocour by hydrolysis, oxidation/reductions, or the breaking of unstable
bords. The absorption, distribution, and metabolic fate of the chemical
determine the potential quantity and identity of pesticide residues in
plants used for food or feed.

Chloramben movement into plants is a passive diffusion process and does not
require metabolic energy (Stoller, 1969, 0538). Chloramben that enters the
plant tissue undergoes a conversion to N—glucosyl chloramben (Swanson,
1966, 0169; Frear, 1978, 0536; Colby, 1965, 0553). Formation of N-glucosyl
chloramben is related to the carbohydrate content of the plant. Soybeans
depleted of carbohydrate reserves absorb less chloramben and produce less N-
glucosyl chloramben than do plants under normal illumination (Swanson,
1969, 0538). N—glucosyl chloramben is not phytotoxic while chloramben is.
The "resistant™ plants such as soybean or morning glory have an efficient
glycosylation system in their tissues. The "susceptible” plants (e.g.
velvet leaf) do not have an efficient glycosylation system and chloramben
accumulates to exert its phytotoxic effect (Stoller, 1969, 0538).

In addition to the glycosylation reaction, the decarboxylation type of
rgacticns have also begn reported. Thus soybean roots when treated with
**C chloramben (with ~ COCH) evolve CZO2 (Amchem, nd, 0127).

Carrots planted in chlorambﬁ treated soil absorblih.loramben. Carrot
slices when incubated with ~'C chloramben evolwve ~ CO, (Ashton, 1966,
0548). Attempts to find possible degradation product% of chloramben, viz.,
2,5-dichlorcaniline and 2,5-dichlorophenocl in lima heans, peprers, sweet
potatoes, peanuts and soybeans (Amchem 1963, 0008; 1965, 0076; 1961, 0079;
1963, 0098; 1963, 0106; 1961, 0159; 1964, 0161; 1963, 0162; 1963, 0163;
1964, 0164) grown on chloramben treated soil were not successful.



Pre-cmergent Treatment

The movemen& of chloramben in the plants shows a unique pattern. Sovbeans
placed in *“C chloramben solution take up chlorampen through their

roots. Radicautography of these plants revealed very little upward
movement of chloramben (Amchem, 1960, 0127). On the other hand, barley.
which is susceptible to chloramben, transports chloramben into the upper
parts of the plant easily (Amchem, 1960, 0127). The behavior of the root
system may be important, tcgether with glycosylation, in determining
whether a particular species is susceptible or resistant to chloramben.
Soybeans grown in soil treated with l"'C chloramben accumulate

chlorampen. Plants that had barely emerged from soil contained 23 ppm and
50 pom of chloramben for a 3 lbs/A and 6 lbs/A application respectively
(Amchem, 1961, 0154).

These levels decreased markedly with time to as low as 3.5 percent of the »
initial level after S6 days. Chloramben that had entered the plant was
stored predaminantly as.a conjugate. No detectable amount of chloramben
was found in mature seeds. Glycosvlation cannot be involved in this
decrease, as radiolabel would remain. Metabolic decarboxylation does not
seemingly proceed fast enough to account for the decrease.

Post Hmergent Treatment

Though chloramben is used pricipally as a herbicide in pre-emergent
applications, same studies have been made to investigate the effects of
foliar or post emergence apolication, mainly with a view to find out the
Sites where chloramben would accumulate at matHity. Soybean plants grown
under greenhouse conditions were applied with = °C chlo n at a rate of
9 1bs/A on the surface of leaves. The accumulation of =~ C was studied in
the various parts of the plant at harvest. The seeds contained the least
amount of radicactivity (16 cpm) as compared with leaves, stems, and roots
(279, 1253, 740 cpm respectively) (Amchem, 1961, 0104; 1961, 0157). The
direction of movement was downwards from the leaves to the roots. When
chloramben was applied post emergent to soybean plants 104-132 days before
harvest at a rate of 3 lbs/A, neither soybean seeds nor hay showed
chlnramben residues higher than 0.1 prm (Amchem, 1978, 0101).

c. Metabolism in Animals

The identity of residues in animal products used for food may, as with
plants, be largely determined by the metabolic fate of the chemical in the
living organism. Livestock or poultry may ingest chemicals through treated
feed or forage. Gastrointestinal absorption, biotransformation, and. body
distribution are usually studied by the feeding of animals with the
unlabeled or radiolabeled chemical. The degree to which the parent
campound and its plant metabolites are abscorbed or excreted can often vary
with the forade or fodder crop on which the chemical was administered, and
so actual feeding practices are usually approximated. Residues in excreta,
bloed, milk, eggs, or tissue are then measured and characterized.

The majority of crop residue data on raw agricultural commeodities
(RAC)indicate that detectable residues would not occur in +the feed items.
Since detectable residues are not expected to occur in feed items
metabolism data are not required.
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Studies have been sutmitted which provide insight into the metabolism of
chloramben in animals. In order to find out the fate of chloramben in
animals, an experiment was conducted where a cow was given chloramben (at 5
pom level) in feed (St. Jonn Jr., 1970, 0577). Milk, urine, and feces were
analyzed for chloramben content. Eighty-eight and one~half percent of the
chloramben was excreted in the urine and 4.6 percent in the feces, and no
trace was found in the milk.

Similar experiments in dogs have yielded similar results. Two dogs kept on
a diet of 0.5 mg chloramben per kiloegram body weight per day, six days per
week, for four weeks, showed no detectable levels of chloramben (less than
0.01 pom) in any of their tissues, including fat (Amchem, 1967, 008S).
Chloramben levels in feces and urine were measured on pooled samples for
each dog for the last week of the study. These levels were consistent with
excretion of the major part of the ingested chloramben. These data
indicate that no more than 0.2 percent of total administered chloramben are
retained in canine tissues after a 28-day experiment.

The data discussed above, on residues of chloramben in animal tissues, are
inadequate in that an inadequate number of animals were studied. There are
no data on residues of chloramben in poultry and eggs. The data available
on bovine metabolism leaves in doubt the fate of approximately seven
percent of the fed chloramben.

d. Analytical Methods

There must be available, before a tolerance may be granted, practicable
analytical methcds for the detection and measurement of the residue and its
metabolites. Every commedity considered for a tolerance must have scme
applicable method. Such methods are often published and widely used;
others may involve adaptions of common analytical procedures. In general,
any analytical method suggested for consideration must be characterized in
four ways: first, there should be some assurance as to the efficiency of
the extraction procedure, so that the analysis is not carried out on
partial samples; second, the method should afford a measure of the 'total
toxic residue', including toxic degradation, metabolic, or other conversion
products; third, the method must be thoroughly validated by analyses of
representative samples in camparison to blank values significantly lower
than the proposed tolerance and; fourth, the validation should conclude
with an estimate of sensitivity, i.e., the least concentration of pesticide
which can be detected with a reasonable degree of assurance.

At least one methcd must be suitable as a requlatory enforcement methed, in
that it does rnot require the use of untreated crop samples for blanks, that
it is rapid, that it makes use of commonly available equipment and
reagents, and that it is sufficiently specific to identify and measure a
specific pesticide in the presence of other residues likely to occur on the
same commedity.

Method of Analysis of Chloramben
Since chloramben is evidently present in a conjugated form, alkaline
hvdrolysis is necessary to free all the pound chloramben (2mchem, 1963,

0158). Two methods have been used for chloramben determinations, one a
colorimetric methed and the other involving gas liquid chrematograchy. The
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colorimetric methed involves a diazotization and coupling of chloramben to
N=-(l-naphthyi)ethvlene diamine dihydrochloride (Amchem, 1964, 0077; 1964,
0107) or to l-naphthol (Amchem, 1978, 0057), after which the optical
absorbance is measured in a spectrophotameter. The gas chramatographic
methed involves conversion of chloramben to the methyl ester form, which is
quantitated in the gas chromatograph (Amchem, 1978, 0057; 1968, 0085; 1962.
0l66; 1962, 0167). Further details of these methods are given:

Colorimetric Methed

Fifty gram portions of sample are reduced to a fine paste with methanol in
a blender. The mixture is warmed on a steam bath after adding sodium
hydroxide to hydrolyse chloramben conjugates. The mixture is filtered and
the filtrate made strongly acid, and extracted with ethyl ether. The
ethereal layer is in turn extracted into an aqueous alkaline solution,
which is then made strongly acid and again extracted into ethyl ether. The
ether layer is separated and evaporated to dryness. The residue is
refluxed with methanol and sulfuric acid to esterify all chloramben free
acid. Water and toluene are added; all ester is dissolved in the toluene
layer, which undergoces a conventional Florisil clean-up. The methyl
chloramben is eluted in the 1S percent ethyl ether-hexane fraction. After
evaporation of all the solvent the ester is diazotized (sodium nitrite-
acid, then ammonium sulfonate solution) and coupled with N=(l-naphthyl)-
ethylene diamine dihydrochloride. The color intensity is measured at the
absorption maximm (approximately 528 rm).

The methed is sensitive to 0.1 ppm (three times background signal) and
gives recoveries of 70-100 percent. It has been validated for pepper, dry
beans, pumpkins, squash, sweet potatoes, corn, and peanuts.

This method is not suitable for enforcement purposes because it
necessitates the use of a "blank", i.e. carrying a sample through the
analytical procedure for comparison with the crop sample of interest.

Gas Chramatographic Method

Twenty-five gram portions of sample are finely ground in a blender and
refluxed with methanolic sodium hydroxide to hydrolyse conjugated
chloramben. The mixture is filtered (after centrifugation if necessary),
water is added, and the solution is evaporated. Addition of water and
evaporation is repeated until all methanol is eliminated. The pH is
broucht to 1.0 and the solution is extracted with diethvl ether. The ether
is in turn extracted by an aqueous phosphate buffer (pH 5.8). The aqueous
layer is acidified to pH 1 and again the ether extraction is carried out.
Chloramben in the ether layer is esterified with diazamethane to the methyl
ester; and the solution of methyl chloramben is concentrated to exact low
volume (0.5 ml or 1.0 ml). This solution is used for injection into a gas
chrgnatograph. fitted with a 6 foot 3 percent Carbovgax 20M column at

230°. The recammended detector is a microcoulametric detector used in

the halogen mode. Alternatively, an electron capture detector may be

used. Retention time is about 15 to 20 minutes (50 ml nitz'ogenocarrier gas
per minute). If a5 ft. x 1/8 in. 5 percent QF-1 column at 200

isothermal is used, the retention time of the methyl ester is about 3
minutes.



The lower sensitivity (three times background) of this method is about 10
nanograms of methyl ester, which corresponds to 10 ppb chloramben in the
original sample. The method has been validated for lima beans, soybeans
and soybean forage, peanuts, corn and corn silage, and navy beans.

This methed is suitable for enforcement purposes, as it has adequate
sensitivity, precision, and specificity, and does not require the use of a
"methed blank”. It is capable of further improvement, however, notaply in
speed and efficiency of extraction of residues from plant materials.

e. Residue Data

In addition to provisions for analytical methodology, a second prerequisite
to the granting of tolerances is the generation of supporting data.
Residue experiments generally consist of:

1) Data about the stability of extracted residues under storage;

2) An examination of raw consumable commodities for residues of the
pesticide chemical after treatment correspronding to the proposed
uses.

Residue data generally disclose: the nature of the residue (i.e., parent
campound or transformation product); the level of the residue as it occurs
in the whole raw agricultural commodity, the commedity being in the form in
which it moves in interstate commerce; the distribution of the residue in
the processing of the cammodity for consumption, including washing,
brushing, trimming, curing, drying, cccking, or canning. Scme data may be-
available camparing various methods for the intentional removal of
residues. Residue data can be obtained by field experiments, by animal
treatment studies, by soil persistence studies, or by the monitoring of
actual residues in marketed food or feed products, by which tolerances can
be enforced or reassessed.

Sovbeans

The recammenced application rate for soybeans is 2-3 lbs/acre. Soybean
plants of Harosoy variety treated with chlcramben at 4 and 8 lbs/acre pre-
emergent , did not show more than 0.1 ppm of chloramben residues in the
mature beans (Amchem, 1965, 0071).

Soybeans of Clark 63 variety treated with cloramben pre-emergent at the
rate of 6 lbs/A and harvested after an interval of 110 days showed a
residue content of less than 0.04 ppm in the mature beans.  (Amchem, 1968,
0084)

When chloramben was applied (1.5-2.0 lbs/A) as a mixture with vernam TE (2
lbs/A) pre-emergent, the residue levels in soybeans from three locations
representing two varieties (Woodworth, Williams) were less than 0.02 ppm
whether bean or forage was analyzed. (Amchem, 1979, 0041)

Soybeans of the "Hill" variety were treated with a liquid formulation of
chloramben at a rate of-4 or 8 lbs per acre. Analysis of soybeans at
maturity showed a residue content of less than 0.l ppm for both rates of
application. (Amchem, 1967, 0044)
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Five varieties of mature soybeans (Clements, Amsoy, Wavne, Beeson,
Williams) from five field experiments were analyzed for residues of
trifluralin and chloramben, by gas field chromatcgraphy. In these tests,
trifluralin and chloramben were applied as a pre-emergent tank mix
cambination at 1-2 and 2.5-5.0 lbs/A, respectively. Residues of chloramben
ranging from 0.02-0.06 ppm were measured in three samples while no

detectable residues were founri in the two remaining samples. (Amchem,
1978, 0050)

Samples of soybeans and soybean plants from either locations representing
six varieties (Amsoy, Adelphia, Corsoy. Lee, Dare, Hill) were treated with
a formulated mixture of sodium salt of chloramben plus Lorax (N-3,4-
dichlorophenyl-N-l-methoxy-N-1 methyl urea). Plants were treated at a rate
of 1 1/2 lbs. of chloramben plus 1/2 lb. of Lorax per acre and also at
twice this rate. Chloramben content was determined by gas liquid
chramatography. No residues of chloramben greater than 0.1 ppm were found
in soybeans or soybean forage. The samples taken at a very early harvest
(38 days after treatment) as well as samples treated at twice the normal

rate also showed no chloramben residues greater than 0.1 pem. (Amchem,
1978, 0057)

Soytean and soybean hay samples from six locations were analyzed for
chloramben residues resulting from post emergence treatment with chloramben
(3 lbs/A, 104 to 132 days prior to harvest). MNone of the treated or
control samples showed residues of chloramben greater than 0.1 ppm when
analyzed by a gas-liquid chramatographic method. The recovery of
chloramben from fortified samples ranged from 70 percent to 108 percent
with an average of 87 percent. (Amchem, 1978, 0101)

In,a greenhouse study soybean seedlings were treated with chloramben 14¢
(T°C in the carboxyl group) on the leaf surface at a rate of 9 lbs/A.
The plants were allowed to grow to maturity. The leaves were collected
upon abscission.

At harvest roots, stems, pods, and seeds were analyzed for l4C content.
The seeds showed the least amount of radiocactivity, while the stems and
roots contained the bulk of radicactivity. (Amchem, 1961, 0104)

Nine sets of samples fram nine locations representing eight varieties of
soybeans (Lee 68, Adelphia, XRS05, Wells, Williams, Amsoy 71, Amsoy,
Chippewa 64) treated with 3 lbs. of active ingredient of chloramben per
acre, were analyzed for chloramben and trifluralin residues. None of the
samples showed any residue of chloramben greater than 0.l pom nor any
residue of trifluralin greater than 0.05 ppm. (Amchem, 1975, 0109A)

In another study, four sets of samples from four locations representing
four varieties of soybeans treated with 1 1/2 to 3 lbs. of active
ingredient of chloramben per acre in combination with anocher herbicide
failed to show chloramben residue greater than 0.l rem. (Amchem, 1975,
0109Aa)

Neither of two sets of samples (XKS0S and Harosoy) from two locations,
treated with 1.5 lbs. plus 1.5 lbs. active ingredient of chloramben per
acre, nor a sample (Amsoy 71) treated with 3 lbs. of active ingredient of
chloramben showed a residue content higher than 0.1 pom on analysis.
(Amchem, 1975, 0109A)
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Three varieties of soybeans (Hill, Clark 63, and Amsoy) at five locations
were treated with both ligquid and granular formulations containing mixed
amine salt of chloramben, at a rate of 3 and 6 lbs. per acre. Mature
Deans, immature teans and pods, immature plant or whole plant were all
analyzed for chloramben content and no residue greater than 0.l pom was
detected. (Amchem, 1967, 0120)

Ten varieties of soybeans (Clay, Corsoy. Clark 63, Swift, Harosoy 63,

Wavne, amsoy 71, Teweles 304, Woodworth, Williams) in 14 locations were
treated with chloramben as a tank mix with alochlor at rates ranging fram 2-
3.3 lbs. of chloramben per acre. None of the treated samples showed
residues of chloramben equal to or greater than 0.l ppm. (Amchem, 1976,
0118)

The chloramben content of de—oiled soybean cake and soybean oil from mature
soybeans representing four varieties (Harosoy, Lindarin, Hill, and Lee)
treated with chloramben at 8-9 lbs. per acre were analyzed. Except for one
instance of Lindarin soybean cake showing a chloramben content of less than
0.2 prm, o residue was found in other samples. (2mchem, 1961, 0135)
Soybean plants treated pre-emergent with --C labeled chloramben at 3 and

6 lbs. per acre and grown under greenhouse conditions showed very little
chloramben in the bean pods as compared with the other parts of the plant
which contained the bulk of chloramben. At a chloramten applicaticn rate
of 3 lbs. per acre, 0.l Ppm was present in bean pods. The uprer, middle,
and lower thirds of the plant contained 0.47, 0.89, and 1.39 pom,
respectively. When the application rate was 6 lbs. per acre, the bean pods
showed a residue content of 0.2 prm. The upper, middle, and lower thirds
of the plants showed a residue content of 0.87, 2.72, and 5.32 pom,
respectively. (Amchem, 1961, 0136)

In general, residues of chloramben in soybeans are below tolerance levels.
Peanuts

Peanuts of the "Starr” variety from five locations were treated with a
liquid formulation of chloramben at a rate of 6 lbs/acre (twice the
recammended rate) 18, 72, 95, 141, and 179 days before harvest, and the
residue content of peanuts was analyzed. All the samples that had received
treatment 72 to 179 days befcre harvest, showed residues less than 0.1 ppm.
The samples that were harvested 18 days after treatment with chlorampen
showed a residue content of 0.43 pom. (Amchem, 1967, 0044)

Peanut plants treated with chloramben at 6 lbs/acre (twice the recammended
rate) were harvested and the presence of 2,5-dichloraniline, a possible
metabolite of chloramben arising through a decarboxylation reaction, was
measured in the peanut hulls and meat. The method used was sensitive to
0.1 pom and no traces of 2,5-dichloraniline was found in the hulls or the
meat portion of peanuts. (Amchem, 1965, 0076)

Analysis of peanut hulls, foliage, and nuts collected 95-151 days after
treatment did not show-any residue of chloramben. Foliage collected 72
days after treatment nhad less than 0.1 rpm residue. Foliage collected 18
days after treatment showed 0.42 ppm. (Amchem, 1965 estimated, 0077)



DPeanuts of the "Starr" variety when treated at the rate of 6 lbs/acre with
chloramben 101 days before harvest showed a residue content of less than
0.4 pom. (Amchem, 1968, 0084)

Peanuts of "Spanhorima", "Starr", and "Spancrcss" varieties in three
locations were treated with chloramben at the rate of 3 lbs/acre 138, 112,
and 162 days btefore harvest. The residue content of the harvested peanust
was less than 0.1 pom. (Amchem, 1975, 0109A)

These data indicate that peanuts treated with recommended levels of
chloramben are not likely to contain residues above tolerance levels.

Peprers

The recammended rate of apevlication is 4 lbs/acre. Peppers of four
varieties (Yellow Wonde¥, World Beater, California Wonder, Delaware Bell)
in three locations were treated at 4-16 lbs/acre 50 to 81 days before
harvest. In all cases the harvest peppers contained less than 0.l ppm of
chloramten residue. (2mchem, 1967, 0044)

Chloramben treated peppers showed less than 0.1 pom of 2,5-dichlorcaniline,
a potential metabolite of chloramben arising from decarboxylation. (Bois,
1964, 0093)

Pepprers of five varieties (California Wonder, Bell, Cannce, Keysonte
Resistant Giant, Yellow Wonder) on eight locations were treated with
chloramben at the rate of 4 lbs/acre 36, 47, 51, 52, 59, 60, 68, and 77
days before harvest. All the peprers analyzed showed residues less than
0.1 ppm. (Amchem, 1975, 0109A)

Yellow Wonder peppers and World Beater peppers were treated with 11 and 16
lbs/acre respectively and no traces of 2,5-dichloroaniline was found gsing
a method sensitive to 0.1 pom. (Amchem, 1963, 0162) In another study
Yellow Wonder and World Beater peppers were treated with chloramben at
rates of 8 and 16 lbs/acre and were harvested in two batches ocne after 50
days of treatment and the other after 70 days of treatment. Analysis of
the peprers showed less than 0.1 pom chloramben residues in all the cases
irrespective of dosage or the interval elapsed before harvest. (Amchem,
1964, 0008)

These data indicate that chloramben residues in peppers will not be above
the tolerance level when treated at the recommended rate.

Tomatoes

The recammended application rate is 4 lb/acre. Five varieties of tcmatces
were treated with chloramben at rates ranging from 6 to 16 lbs/acre. The ,
residue content of immature green, mature green, and mature red tomatoes
was not greater than 0.1 pom in all cases (Amchem, 1967, 0044).

Chloramben residues ranged from 0.03 to 0.05 pom in tcmatces treated at a
rate of 4 lbs/acre. When the application rate was 8 lbs/acre the residue
levels ranged from 0.05 to 0.14 pom. (Amchem, 1963, 0106)

Tomatces of "Heinz 1439", "Campbell 28", "Marglobe”, and "Heinz 1327"
showed chloramben residue content of less than 0.1 pom in the mature fruit,
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when the plants had been treated at 4 lbs/acre. The time elapsed from
treatment to harvest ranged from 25 to 112 days in these studies. (Amchem,
1975, 0109A)

In a laboraigry radiotracer study, pure chloramben labeled in the carboxyl
group with = C was used on tomatoes grown under qreenhouse conditions.
Chloramben was used at rates equivalent to 3 or 6 lbs/acre, 63 days pefore
harvest. At an application rate of 3 lbs/acre the fruits contained
residues of 0.06 ppm but at 6 lbs/acre the residues were 0.15 pom. Plants
that have received treatment at layby (22 days before harvest) of 6
lbs/acre showed a residue content of 0.52 pom in the fruits (Amchem, 1963,
0102). Treatment of tomatoes under actual field conditions will not, in
all probability, occur at less than 60 days before harvest.

In general, the data indicate that residue levels in tomatoes will not
exceed tolerances.

Lima Beans

The recommended rate of application is 2-4 lbs/acre. Lima beans from five
locations that had been treated with chloramben at the rate of 6 lbs/acre
ranging from 73-98 days before harvest, showed less than 0.1 ppm of
chloramben residues. (Amchem, 1967, 0044)

Lima beans from two locations where chloramben was applied at twice the
recammended rate showed no residue of 2,5~dichlorcaniline, a potential
metabolite that arises from decarboxylation of chloramben. (Amchem, 1963,
0098)

B a radiotracer study lima beans grown in a greenhouse were treated with
C- labeled chloramben at the rate of 3 and 6 lbs/acye. Analysis of the
mature bean showed a residue content of 0.03 ppm when the recommended rate

of 3 lbs/acre was employed. At the exaggerated level of 6 lbs/acre the
residue content was 0.09 ppm. The immature beans showed a residue content
of 0.08 ppm at 3 lbs/acre rate and 0.22 ppm at 6 lbs/acre rate of
application. (Amchem, 1963, 0108)

Lima beans from four locations representing four varieties (Mibres,
Bridgeton, Thergreen, Fordhook Bush) treated at rates.of 3-4 lbs/acre, 70-
94 days before harvest failed to show chloramben residues greater than 0.1
pom.  (Amchem, 1975, 0109a)

In summary, recommended application rates of chloramben on lima beans
result in residues below the tolerance limit.
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Zorm

The recommended rate of arplication is 2 lbs/acre. Corn plants were
treated at 3 lbs/acre and 9 lbs/acre. The corn at tassel stage and
immature ears were harvested after 41, A6, and 10l days, respectively after
chlorampen treatment and on analysis showed less than 0.1 ppm of chloramben
residues. (Amchem, 1967, 0044) At a dosage of 4 lbs/acre and 16 lbs/acre
treatment, the silage, mature corn kernels and mature corn cob (84, 119,
119 days after treatment, respectively) showed no greater than 0.l ppm of
chlcramben. (Amchem, 1967,'0044) Corn treated at 2 and 6 lbs/acre and
harvested after 139 or 190 days showed a residue content less than 0.1

pom. (Amchem, 1967, 0044)

Yo residues were found in silage, corn kernels, or corn cobs harvested from
different locations that had been treated as high as 16 lbs/acre (eight
times the recommended rate). (Amchem, 1965 estimated, 0080) Analysis for
the potential metabolite 2,5-dichloraniline was conducted on silage and
kernels collected from the 16 lbs/acre treatments and no traces of this
material were found. (Amchem, 1965 estimated, 0080)

Corns of different varieties treated with chloramben at 1.5 to 2 lbs/acre
or in combination with atrazine, did not show residues greater than 0.l pm
in corn (samples consist of silage, immature ears, immature whole plant and
whole plant). (Amchem, 1975, 0109A) Corn samples from four different
locations representing four varieties of corn (PAG 5X7. Pioneer 3206 and
Agway 800, McCuxrdy 95) that had been treated with a formulation of
chloramben plus atrazine 1+2 1lb/A or 2+4.1b/A were analyzed and no residue
of chloramben greater than 0.l ppm was found. The atrazine levels were
less than 0.25 ppm in the same samples. (Hazleton Labs, 1969, 0110)

These data indicate that residues below tolerances are found in corm
treated in accordance with label recommendations.

Sweet Potatces

The recammervied rate of application is 4 lbs/acre. Sweet potatces of
"Georgia Red" and "Tenhcma" varieties treated with a liquid formulation of
chlcrampen at the rate of 4 or 8 lbs/acxre 145-197 days before harvest did

not show chloramben residue content greater than 0.1 ppm (Amchem, 1967,
0044).

Use of either liquid or granular formulations of chloramben at the rate of
6 lbs/acre 11l days before harvest did not show a chloramben residue more
than 0.1 ppm. Sweet potatres of "Nemagold” variety were treated with
granular cr liquid formulation of chloramben at rates of 8 lbs/acre (or 9
lbs/acre in cne case) did not show residues greater than 0.1 ppm (Amchem,
1967, 0044).

Sweet potatoes of "Centennial® variety when treated with a liquid
formulation of chloramben at 6 or 32 lbs/acre 117 days before harvest
showed no residues of chloramben greater than 0.l ppm (Amchem, 1967, 0044).

In a rate of disappearance study sweet potatoes of the "Nemagold" and

"Yellow Sweet Potato" variety were treated with a liquid formulation of
chloramben at 16 lbs/acre. Analysis of yellow sweet potatces harvested at
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three stages very immature (56 days after treatment), immature (97 days
after treatment), and mature potatoes (124 days after treatment) showed
residues contents of 2.5 pom, 0.25 ppm, and less than 0.1 pom,
respectively. Analysis of the "Nemagold" variety at very immature (61
days), immature (79 days) and mature (11l days) stages showed a residue
content of 0.11 ppm, less than 0.l ppm, and less than 0.l ppm, respectively
(Amchem, 1967, 0044).

Sweet potatoes treated at the exaggerated levels of 32 lbs/acre did not
show any residue of 2,5-dichlorcaniline, a potentizl metabolite of
chloramben (Amchem, 1965 estimated, 0078).

Two varieties of sweet potatoes ("Centennial"” and "Yellow") fram four
locations treated at 4 lbs/acre 116-125 days before harvest did not show
more than 0.1 pom of chloramben residues (Amchem, 1975, 01092).

Residues of less than the tolerance level occur in sweet potatoes treated
at the recommended application rate.

Pumpkin, Squash

The recammended rate is 2-4 lbs/acre. In a rate of disappearance study
squash of "Crookneck” variety were treated at 8-12 lbs/acre and the squash
vines, immature fruit, mature fruit (early harvest), and mature fruit (late
harvest) were analyzed for chloramben residue content. All the samples
showed less than 0.1 ppm residue (Amchem, 1967, 0044).

Seven squash varieties (Table Queen, Buttercup, Butter Nut, Yellowneck,
Green Hubbard, Boston Marrow, Zucchini) from seven locations were treated
at the rate of 8 lbs/acre with a granular formulation of chloramben and
harvested after 100-144 days of treatment. In all the cases the chloramben
residue content was less than 0.1 ppm (Amchem, 1967, 0044).

Pumpkins of the type "Big Tom” and "Small Sugar”, treated at the rate of 8
lbs/acre 100-104 days before harvest did not show any chloramben residue
greater than 0.1 ppm. "Kentucky Field" pumpkins when treated with a
granular formulation of chloramben at the rate of 3 lbs/acre 119 days
before harvest showed residues less than 0.1 ppm (Amchem, 1967, 0044).

Punpkins of the Jack-o-Lantern variety showed less than 0.04 pom of
chloramben residues when treated with chloramben at 6 lbs/acre 111 days
before harvest (Amchem, 1968, 0084).

Squash of four varieties, (Butternut, Golden Summer Crookneck, Yellow
Crookneck, Golden Hubbard) from six locations treated with chloramben at a
rate of 2 to 4 lbs/acre 53-90 days before harvest failed to show chloramben
residues greater than 0.05 prm (Amchem, nd, 0109).

Using a method sensitive to 0.1 ppm, no trace of 2,5-dichlorcaniline, free
or bourd was found in Big Tam pumpkin, Acorn squash, and Zucchini treated
at twice the recommended rate of chloramben (Amchem, 1964, 0164).

These data show chloramben applied at the recommended rate gives residues
below the tolerance limit for pumpkin and squash.
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Dry Beans .and Snap Beans

The recommended rate of application is 2-3 lbs/acre. BReans of five
varieties (Red Kidney, Pinto, Pinto U.I. III, Navy Beans, great Northern)
treated with a liquid formulation of chloramben at rates of 3-8 lbs/acre
showed no chlcramben residues higher than 0.1 pom (Amchem, 1967, 0044).

Navy beans of the "Gratiot" variety treated with chloramben at the rate of

3 lbs/acre showed a chloramben residue content of less than 0.04 ppm
(Amchem, 1968, 0084).

Chloramben treated dry beans showed less than 0.1 ppm of 2,5~
dichlorcaniline, a potential metabolite of chloramben (Amchem, 1964,
0093).

"Great Northern" dry beans treated with chloramben at the rate of 4
lbs/acre and "Pinto" dry beans treated at the rate of 8 lbs/acre failed to
show 2,5~dichloraniline higher than 0.l ppm using a method sensitive to 0.l
pen (Amchem, 1963, 0008).

Beans of different types treated with chloramben at different rates ("Great
"Northern” 3-4 lbs/acre, "Red Kidney” 3 lbs/acre, "Navy" 2 lbs/acre,
"Pinto” 3-8 lbs/acre) d4id not show a residue of chloramben higher than 0.1
pam (Amchem, 1964, 0096) .

Four varieties of snap beans (Tender Pot, Black Valentine Bush, Blue Lake,
Tender Crop Gal Val S50) from four locations treated with chloramben at the
rate of 4-8 lbs/acre 52-98 days before harvest, showed chloramben residues
less than 0.1 pom (Amchem, 1968, 0149).

These data show that residues below tolerances result from use of
chloramben on "dry" beans ard snap beans.

Cucumber

The recommended rate of application is 2-3 lbs/A. Three varieties of
cucumbers (Crispy Formula 58, Burpee Pickler, Sunnybrock Slicer) treated
with chloramben at the rate of 2 to 8 lbs/acre 69-71 days before harvest
did not show chloramben residues greater than 0.l paom in the fruit
(Amchem, 1968, 0149).

Melons

The recaommended rate of application is 2-3 lbs/A. Musk melon ("Samson
Hybrid™), watermelon ("Sugar Baby") and cantaloupe (Hale's Best Jumbo)
treated at 8, 6 and 6 lbs/acre, respectively, showed no detectable
chloramben residues in the fruit (Amchem, 1963, 0149).

Sunflower

The reccmmended rate of arplication is 2-3 lbs. per acre.

Sunflower plants (Peredovik, Sun Hybrid 304, and an unknown variety) were
treated with a Chloramben/trifluralin tank mix (3 lbs/acre chloramben plus
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1 lb/acre trifluralin) 122 to 135 days before harvest. The whole seeds on
analysis contained less than 0.0l pem of chloramben and less than 0.05 pom
of trifluralin (Amchem, 1979, 0100).

Adequacy of Residue Data

Several crops which may be treated with chloramben are further processed
after harvesting, in the course of which may occur a concentration of any
residues of chloramben. These comprise tcmatoes (to tomatoe pastes and
purees), sovbean (to soybean oil), peanuts (to peanut o0il), sunflowers (to
sunflower o0il), and corn (to corn oil).

Available crop residue data on tamatoes, soybeans, peanuts, and sunflowers
indicate that, in general, residues do not occur at detectable levels on
the raw agricultural commodities at harvest. Therefore, processing studies
are not required.

Residues in Meat, Milk, Poultry, and Eqgs

For this Section, data should show whether residues will result in meat
(muscle, liver, kidney, fat), poultry, eggs, or milk. The toxicant fed
should correspond to the aged residues found in the item of feed, which may
or may not be the parent pesticide. The studies should be performed at
several dosage levels, including exaggerated dosages, preferably threefold
and tenfold.

The bulk of residue data on raw agricultural commcdities (RAC) indicate
residues below tolerance levels. Since data indicate that residues aré
present below the level of detection, feeding studies are not required.

4. Dietary Exposure

The exposure of humans to pesticide residues from registered use via the
food chain is a function of several factors:

a) The established tolerance for a conmodity (in pem)

b) The percentage of a camcdity in the daily diet.

c) The percent of that commodity that is treated with the pesticide (an
adjustment factor for total populaticn exposure).

d) The assumed amount of food consumption by an average person, 1.5 kg
per day.

e) The assumed bcdy weight of an average person, which is 60 kg.

When these factors are substituted into a formula (i.e, (a x b x ¢ x 4)
divided by e), the human exposure to those pestitide residues in a
commodity is found in terms of mg of pesticide per kg of body weight per
day.

This potential daily exposure is compared with an 'Allowable Daily Intake',
which is set on the basis of toxicological 'No Cbservable Effect Level',
plus a margin of safety factor of 100x, to allow for a 10x greater
sensitivity of humans over test animals, and to allcw for the possibility
of an individual who is 10x more sensitive than the average person. In
order to determine the 'No Cbservable Effect Level' for a pesticide
chemical, the Agency must have adequate acute and chronic studies.



The estimates of human dietary exposure to chloramben are presented in
Table 5~1 and are based on tolerance levels. The data indiate that dietary
exposures to chloramben will range from less than .0005 to 0.013 mg/day
(0.000008 to 0.00022 mg/kg body weight). Annual dietary exposure is then
estimated at fram less than 0.16 to 4.7 mg/person. The maximum value
reflects the possibility that a person’s diet includes all chloramben—
treated crops, when in actuality this is unlikely to occur. Chloramben is
used on only seven percent of soybean crops, four percent of tamato crops,
thirteen percent of bean crops, three percent of peanut crops and less that
one percent of corn crops in the United States. The minimum values (or

adjusted values) in Table 5-1 reflect adjustments for these particular
CYOopS .

C. Chloramben End-Use Formulations

1. Registration Requirements

There are no residue chemistry data required for the non-food use of
chloramben .

For future registration of a product for use on a food or feed crop not
covered by this Standard, the Agency must be provided with a petition for
tolerance, a full range of data including a validated method for analysis
of residues in or on the raw agricultural commedity, data on metabolism of
chloramben in plants and (when appropriate) in animals, and residue data
reflecting the proposed use of the pesticide on the crop.
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TABLE 6-1
DIETARY EXPOSURE TO CHLCORAMBEN

Adjusted
Paily Dietary
Tolerance Food Intake Intake
pem Factor mg/dav ma/day
Soybeans 0.1 0.92 0.0014 0.0001
Tamatoes 0.1 2.87 0.0043 0.00015
Lima Beans 0.1 0.19 0.0003 0.00004
Corn 0.1 1.00 0.0015 0.00002
Peanuts 0.1 0.36 0.0005 0.00002
Beans, Dry, Edible 0.1 0.31 0.0005 0.00006
Cantaloupe 0.1 0.52 0.0008 0.000n1
Cucumbers 0.1 0.73 0.0011 0.00001
Peppers 0.1l 0.12 0.0002 0.000002
Pumpkin 0.1 0.11 0.0002 (0.000002
Beans, Snap 0.1 0.98 0.0015 0.000002
Squash 0.1 0.11 0.0002 0.000002
Sunflower 0.1 0.03 0.0001 0.00001
Sweet Potatces 0.1 0.40 0.0006 0.00001
TOTAL 0.013 0.00045

a .
) When data available, values based on percentage of sites treated with

chloramben. For site where percentage of treatment is unknown, one
percent is assumed.
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CHAPTER VII
TOXICOLOGY OF CHLORAMBEN PRCDUCTS

A. Introduction

A wide range of chloramben products are currently registered for use.
Manufacturing-use products consist of sodium chloramben and methyl chloramben.
End-use formulations contain chloramben as the active ingredient, present as
the sodium salt, ammonium salt, monamethyl ammonium salt or methyl ester.

Toxicology testing is required for registration of all manufacturing-use
products and end-use formulations of chloramben. The majority of tests (acute
and chronic) are to be performed on the manufacturing-use product or the
technical grade of the active ingredient, if different. Acute toxicity testing
of all end-use formulations must also be conducted. For purposes of
extrapolating toxicology safety data, the sodium salt of chloramben has been
determined to be equivalent to chloramben (3-amino-2,5-dichlorobenzoic acid).
A sumary report in Agency files indicates that the methyl ester of chloramben
hydrolyzes to chloramben acid, through microbial degradation, within days of
application to soil. Provided evidence is submitted documenting this reaction,
all data requirements associated with the food-use pattern of methyl chloramben
may be fulfilled through testing with chloramben acid or the sodium salt.

A potential RPAR (Rebuttable Presumption Against Registration) trigger study on
technical chloramben conducted by the National Cancer Institute (NCI) indicated
that chloramben administration resulted in hepatocellular carcinama in female
mice. Three additional chronic feeding studies, employing a lower dose range |
than the NCI study do not indicate oncogenic potential. However, these studies
are of limited value for measuring the oncocgenic potential of chloramben since
the MID (Maximum Tolerated Dose) was not used. Available mutagenicity testing
is negative.

Toxicological data submitted to date are primarily on technical chloramben.
Sane data have been sutmitted on scdium and methyl chloramben and end-use
formulations containing either methyl chloramben, ammonium chloramben, sodium
chloramben or an ammenium chloramben/moncmethyl ammonium chloramben mixture.

B. Chloramben Manufacturing-Use Products

1. Toxicology Profile

a. Scodium Chloramben

The Agency has determined that data requirements for sodium chloramben may be
fulfilled by testing with technical chloramben (3-amino 2,5-dichlero benzoic
acid). The high acute cral LD50 of 100% technical chloramben (5,620 mg/kg)
in male rats suggests a very l&w acute cral hazard to human beings. Gross ?
pathologic changes included congested lungs, kidneys, and adrenals. Dermal
LD.50 values of 3,160 mg/kg and greater than 5 g/kg, respectively, for



technical chloramben (100 percent purity) and sodium chloramben (85 percent
chloramben acid equivalent) administered to male and female albino rabbits
indicate a low potential for human dermal toxicity. Based on the ICe
determination of greater than 200 mg/l (sodium chloramben) in male female
rats, a low acute inhalation hazard is expected. Sodium chloramben may
irritate human eyes based on a primary eye irritation study in albino rabbits.
Mild to mocderate conjunctival irritation persisting for 7 days was noted in
this study.

No subchronic dermal or feeding studies are available on either technical
chloramben or sodium chloramben. Two-year feeding of technical chloramben (97
percent purity) to male and female beagles did not result in any toxic
effects. Slight to slight-to-moderate vacuolation of liver cells was noted in
3 of 8 dogs at the high dose level (10,000 pom). The "No-Cbserved Effect
Level" (NOEL) for the study is 1,000 pem (25 mg/kg bcdy weight/day) .

A 1963 chronic feeding study in albino rats will not satisfy Agency
requirements because of insufficient test animals, a high incidence of non-
chloramben related mortality, disparity of animal weights, and limited
histopathological reporting. A 1979 chronic feeding study in rats reported
that chloramben in the diet at concentrations of 100, 1,000, and 10,000 ppm did
not cause any significant effect.

An oncogenic study on technical chloramben (90-95 percent purity) by the
National Cancer Institute concluded that chloramben was carcincgenic to female
mice, producing hepatocellular carcinama. The Agency considers the NCI
Bicassay, although flawed, adequate for risk assessment. An eighteen month
oncogenic study of technical chloramben conducted by Huntingdon Research Center
concluded that chronic ingestion of the compound by CD-1 mice did not result in
any compound-related tumors at dosages less than the maximum tolerated dose
(MTD). Primary compound associated tissue alterations were confined to the
liver in all treated mice and were compatible with that observed in enzyme
induction. No dose-related trends in benign or malignant tumors were
identified in the 1979 chronic feeding study in rats discussed above. However,
the dosages employed in this study (100, 1,000, and 10,000 ppm) were also less
than the MID.

A sub-mammalian point mutation test (no metabolic activation) using technical
chloramben (90-99 percent purity) was not mutagenic to the test organisms.
Further mutagenicity testing is required as are teratogenicity studies.

A very limited metabolic study indicated no retention of the campound in the

liver, kidney, muscle, fat, and blocd of dogs fed chloramben. Residues in the
urine and feces were detected.
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b. Methvl Chloramben

Although the zcute toxicity oroperties of the methyl ester of chloramben are
expected to differ from those of the sodium salt, the effects of chronic
exposure as a result of food ingestion are similar based on the breakdown of
the methyl ester in soil to chloramben acid.

The methyl ester of chloramben has a higher acute toxicity than does either
technical chloramben or sodium chloramben. The acute oral LDe, value of

1,710 mg/kg following administration of the technical methyl é ter to male rats
results in a Toxicity Category III designation, still indicating a generally
low acute oral toxicity hazard. Major necropsy findings include congestion of
the lungs, liver, kidney, and pancreas; pale~appearing spleen; and
gastrointestinal inflammation.

No other testing was conducted with the technical methyl ester of chloramben.

2. Human Risk Assessment Evaluation

a. Acute Exposure

The chloramben exposure profile (see Envirormental Fate Chapter) reveals that
persons who handle, store or ship the manufacturing-use products scdium
chloramben and methyl chloramben will be exposed principally by the dermal
route. Without proper precautions, the compound may get in the eyes.

Based on the previous toxicological assessments, single exposure by the dermal
route will likely pose a low acute hazard. Single exposure to eyes may be
quite irritating based on primary eye irritation studies conducted with sodium
chloramben and methyl chloramben. Methyl chloramben appears to be greater
ocular irritant than sodium chloramben. Swallowing a lethal dose of sodium or
rmethyl chloramben by accident seems unlikely based on the relatively high acute
oral LDg, values resulting from administration of the two campounds to rats.
The acute inhalation toxicity hazard is also expected to be low based on the
available toxicology data.

Exposure to chloramben formulations during soil application will be principally
by the dermal route. Acute dermal testing with chloramben formulated products
to date indicates a low acute dermal hazard.

b. Chronic Exposure

A major concern regarding any potential long-term exposure in humans to a
pesticide product is the risk of developing delayed toxic effects, including
cancer. In order to assess this risk for chloramben exposure, the reported
conclusions of the National Cancer Institute (NCI) bicassasy of chloramben are
utilized. The NCI study concluded that administration of technical chloramben
resulted in hepatocellular carcinama in female B6C3Fl mice. No other
oncogenic, mutagenic, reproductive or teratogenic effects were noted in
submitted studies.



™e only incidence data that lends itself to risk assessment through fitting a

mathematical model is that of the female mice with liver hepatocellular
carcinama.

Female Mice-Liver Hepatocellular Carcincma Incidence

Dose (ppm)
0 10,000 20,000
2/67 (0.03) 7/48 (0.15) 10/50 (0.20)

The dose-response relationship assumed in the analysis is that of the linear
multi-stage developed by Crump whereby

k
P(D) = l—e‘xp(-(qo + qlD + eee + gD )
and P is the resronse (incidence) and D is the dose.

The estimation of the parameter, g, by the maximum likelihood method yields the
following estimator of onccgenic risk:

q- 1.05 x 1072

The mcdel utilized (Global 79) also provides the uprer and _J_.gwer confidence
limits for the additional risk. For a risk lggel of 1 x 10 ~, the upper
confidence limit is estimated to be 1.59 x 10 ~. The dose producing a risk
of 1 x 10 ~ and the average 95% confidence limit for this dose (the virtual
safe dose) are estimated to be .095 ppm and .060 ppm, respectively.

The estimation of the oncogenic risk parameter is tentative, however, given
that only two data points could be utilized.

i. Dietary Exposure

By utilizing the risk parameter and determining the level of chloramben
expected in the diet, the lifetime probability of a cancer due to dietary
exposure can be calculated (P = gX) where X is the pom in the diet. Table 7-1
gives the individual risks associated with ingestion of registered crops
treated with chloramben.
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As discussed in Chapter 6 (Residue Chemistry), the exposure of humans to
chloramben residues is a function of several factors:

a. the established tolerance of the crop (in ppm).
b. percentage of cxrop in the daily diet.

c. percent of crop treated with chloramben.

d. average consumption of crop per person per day.
e. weight of average person (60 kg).

The estimate of human dietary exposure to chloramben as presented in Table 5-1
is 0.00045 mg/day.

Lifetime average pem in the diet is therefore .0003 ppm.

.00045 = ,0003
l.s

TABLE 7-1

ONCOGENIC RISK ASSOCIATED WITH THE INGESTICON OF CHLORAMBEN

- Lifetime Probability ot

Lifetime Average Estimator of Cancer Due to Ingesting
Product pem in Diet Onccgenic Risk Chloramben
All chloramben -4 -5 -9
treated crops 3 x 10 1.05 x 10 3.15 x 10

ii. Mon-Dietary Exposure

For applicator exposure, a dietary exposure equivalent is calculated for risk
assessment. DMNon-dietary exposure is calculated for the soluble/flowable
concentrate (refer to the discussion on non—dietary exposure in Chapter 5 -
Envirormental Fate). The following assumptions f£rom Chapter S are used in
deriving the occupational risk of chloramben exposure.
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1) Potential Exposure Routes and Absorption Data:

Worst Case Best Case
Formulation Activity (mg/vear) (mg/year)
Soluble or Mixing-Loading 27.3 0.13
Flowable (mixer-loader or
Concentrate farmer/planter)
Ground Application 6.9 0.016
TOTAL: 34.2 0.146

2) A lifetime average prm exposure (as a dietary equivalent) is calculated
based on 40 years of exposure in a 70-year lifetime.

Worst Case Best Case

Soluble/Flowable Concentrate 0.052 0.0002
The following table gives the individual risks associated with application of
chloramben formulations based on a worst-case and best-case exposure level.
TABLE 7-2

ONCCGENIC RISK ASSCCIATED WITH THE CHLORAMBEN APPLICATIONS

Lifetime Probability of
Lifetime Average Estimator of Cancer due to Chloramben
Product Pom Exposure Oncogenic Risk Application
(includes dietary)

Soluble/Flowable

Concentrate -5 -7 -7
Worst Case 0.052 1.05 x 10._5 5.46 x 10_9(5.49 X 10_9)
Best Case 0.0002 1.05 x 10 2.10 x 10 "(5.15 x 10 7)
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3. Data Requirements and Data Gaps

e following are toxicology data requirements for registration of
manufacturing-use products. Listed after each requirement is the secticn in
the Proposed Guidelines of August 22, 1978, (43 FR, No. 163 37336) that
describes the type of data required.

a. Focod Use or Non-Food Use
All applicants, regardless of end-use, must submit or cite the following data:

Cateqory of Test Guideline Number

Acute Oral Toxicity (rat) .eeeeeecesoscscesssscssscosnoccos 163.81~-1
Acute Dermal Toxicity (rabbif) ceessecccecssccccoccccnaas 163.81-2
Acute Inhalation TOXicity (rat) ceeececcccceccesscescccccs 163.81-3
Primary Eye Irritation (rabbif) .eveecececececcscceccsccas 163-81-4
or Demonstration of pH 1-3 or 12-14

or Demonstration of Dermal Irritation of Category I

Primary Dermal Irritation (rabbit)..cccccecceccscccessaes 163.81-5
Skin Sensitization (quinea Pig)eeecccceccccccccccsccccasas 163.81-6

Data Gaps
Sodium Chloramben

The following tests are required for the reregistraticn of manufacturing-use
scdium chloramben, regardless of its end-use:

Category of Test Guideline Number
Skin A skin sensitization test
Sensitization in the guinea pig is required 163.81-6

Methyl Chloramben

The following data are required for the reregistration of manufacturing-use
methyl chloramben, regardless of its end-use:

Category of Test Guideline Number
Acute Oral The purity of the methyl
chloramben used in testing 163.81~-1
male rats must be submitted.
Acute Dermal An acute dermal toxicity
Toxicity study, preferably in the
albino rabbit, is required. 163.81-2
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Acute Inhalation an acute inhalation study in

Toxicity the rat is required. 163.81-3
Primary Eye A primary eye irritation test
Irritation in the albino rabbit is required. 163.81-4
Dermal Irritation A dermal irritation test in the

albino rabbit is required. 163.81-5
Skin A skin sensitization test
Sensitizaticn in the guinea pig is required. 163.81-6

b. Food Use (Requires a Tolerance or Exemption)

All applicants for registration or reregistration of technical chloramben
products which are formulated into end-use products intended for use on food
must submit or cite the following:

Category of Test. Quideline Number

Subchronic Oral ToXiCitYeeeescccesssccrcensasccscsscncns 163.82-1
Subchronic 21-Day Dermal Toxicity..... seesescsssccnnses .o 163.82-2
Dermal SensitizZatioN.cccsccccesssccesssscssossasscccscsscse 163.82-6
Chronic Feeding.eesccesscceccccssccssccaccasscssscasccna 163.83-1
ONCOgENIiCitY ecceeesscccesssscccsssssscossssscsccssssccasnes 163.83=2
TeratOlOgYececccceccsccccccsescccocsscscsecsasscosnsssccnas 163.83-3
Repmuctim.....l...Q..QQ.QOI.....O.......'.Q...l...... 163.83—4
MutagerliCitY--o-oo-oo.oooooo-oonoooooooooooooo.ooocooo.o 163083-1 t04
Metabolism in Laboratory AnimalS.ccccccccccascccccscccos 163.85-1

Data Gaps

Sodium Chloramben

Subchronic
dermal toxicity

A 2l-day dermal toxicity
study in the albino rabbit
is required.

Chronic feeding The purity of chloramben used
in the 1979 chronic feeding
study must be supplied.

Canpound purity must be
sutmitted for the 1979 rat

study and 1978 mouse study.

Onccgenicity
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Teratogenicity Teratogenicity testing in
two mammalian species is

required. 163.83-3
Reproduction Product purity is required

for the exisiting reproduction

study. 163.83-4
Mutagenicity A mammalian in vitro point

mutation test; a sensitive

sub-mammalian point mutation

test (with metabolic activa-

tion); a primary DNA damage

test; and a mammalian in vitro
cytogenetics test are required. 163.84-1

Metabolism A general metabolism study
in‘one mammalian species
is required. 163.85-1

Methyl Chloramben

Provided that evidence is submitted documenting the hydrolysis of the methyl
ester to chloramben acid after application to the soil, data requirements
associated with the food-use pattern of methyl chloramben may be fulfilled for
the most part through testing with chloramben acid or the sodium salt. The one
exception is that a general metabolism study on methyl chloramben must be
submitted. The data gaps detailed above for sodium chloramben pertaining to
food-use must be filled in order to allow reregistration of the methyl ester in
a food-use pattern.

c. Non-Food Use (Nondaomestic, Outdoors)
All applicants for registration or reregistration of technical products which

are formulated into end-use products intended for non—-food, nondomestic,
outdoor uses must submit or cite the following:

Data Gagg
Sodium Chloramben

Teratogenicity Teratogenicity testing
y in two mammalian species
is required. 163.83-3
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Mutagenicity A mamalian in vitro point
mutation test; a sensitive
sub-mammalian point mutation
test; a primary DNA damage test;  163.84-1
and a mammalian in vitro through
cytogenetics test are required. 163.84-4

Methvl Chloramben

Metabolism A general metabolism is required 163.85-1
if not submitted in conjuncticn
with the food-use requirements

4. Topical Discussions

a. Scdium Chloramben

The following topical discussions describe available toxicity data on sodium
chloramben and state whether they are adequate for Agency regulatory purposes.

Acute Oral Toxicity

The minimum testing needed cn acute oral toxicity is one test, in the
laboratory rat, on the technical chemical and on the manufacturing-use product
if different.

The acute cral LD50 of technical chloramben (100 percent purity) was 5,620
mg/kg body weight™in male rats (Hazleton Laboratories, 1959, 0022). Confidence
limits could not be calculated due to an "all or none” response. Toxic effects
included depression characterized by inactivity and ataxia, labored
respiration, sprawling of limbs, ptosis, lack of coordination and excessive
urination. Gross patholcogic findings included congested lungs, kidneys and
adrenals. This is an adequate determination in males, which would place
technical chloramben in Category IV, indicating a very low acute oral hazard.

An acute oral L.DSO determination using sodium chloramben (85 percent

chloramben acid &quivalents) administered to male and female rats suggests a
similarly low acute toxicity hazard. The study is not considered to fulfill
Agency requirements btecause of problems in detemmining the actual LDej value.

No further testing is required given the valid L‘DSO determination for
technical chloramben.

Acute Dermal Toxicity

The minimum testing needed on acute dermal toxicity is ocne test, preferably in
the albino rabbit, on the technical chemical and manufacturing-use product.
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The acute dermal LD., value (intact skin) for male and female albino rabbits
exposed to technical chloramben (100 percent purity) was determined to be
greater than 3,160 mg/kg bcdy weight (Hazleton Laboratories, 1959, 0023).

Depression characterized by inactivity was noted at highest dose levels.
Little or no dermal absorption of the applied material was noted. Mild to
moderate erythema and mild edema were cbserved initially, but subsided within
two days. This study fulfills Agency requirements for testing on intact skin
and indicates a Toxicity Category III-IV designation.

A dermal LD., determination for manufacturing-use sodium chloramben (85

percent chldramben acid equivalent) applied to the intact and abraded skin of
rabbits indicated a value greater than 5 g/kg body weight (CDC Research, 1978,
0065). No dermal reactions, adverse reactions or mortality were noted over the
study course. A Toxicity Category IV designation is indicated. These two
studies are adequate to fulfill Agency requirements for acute dermal toxicity
testing. No further tests are required.

Acute Inhalation Toxicity

The minimum data requirement for acute inhalation toxicity is one test, )
oreferably in the albino rat, on the technical chemical and on each
manufacturing-use product.

No tests on techniczl chloramben are available.

Acute inhalation testing as conducted with sodium chloramben (82.8 percent
chloramben acid equivalent) resulted in an LCSO determination of greater than
200 mg/1 to male and female albino rats (Food and Drug Research Laboratories,
1978, 0062). This value would place sodium chloramben in Toxicity Category IV,
indicating a very low acute inhalation hazard. The study is considered to
fulfill Agency requirements for acute inhalation testing. No further testing

Primary Eye Irritation

The minimm testing needed to evaluate eye irritation potential is one test, in
albino rabbits, on each manufacturing-use product. If the test substance has a
PH of 1-3 or 12-14, however, it will be judged corrosive, and an eye irritation
test is not needed. Also, if the test substance has been judged to be dermally
corrosive, an eye irritation test is not needed.

The acute eye irritation study on technical chloramben (100 percent purity)
does not meet Agency requirements because of deficiencies in protoccol. A
Primary eye irritation study on sodium chloramben (85 percent chlcoramben acid
equivalent) administered to female rabbits is considered to fulfill Agency
requirements for this test (CDC Research, 1978, 0064). Mild to moderate ocular
irritation was cbserved at 24 hours in 6 of 6 rabbits. Irritation in all cases
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cleared within 7 days. The results indicated a slight acute eye irritation

hazard based on a Toxicity Category III designation. No further testing is
required.

Primaryv Dermal Irritation

The minimum testing needed to evaluate dermal irritation potential is cne test,
preferably in the albino rabbit, on each manufacturing-use product.

Sodium chloramben (85 percent chloramben acid equivalent) was very slightly
irritating to intact and abraded rabbit skin at either 24 or 72 hours (CDC
Research, 1978, 0063). The study is adequate to place scdium chloramben in
Category IV, indicating a very low potential for dermal irritation. No further
tests are required.

Skin Sensitization

The minimum requirement for assessing skin sensitization is an intradermal test
in one mammalian species, preferably the guinea pig, on each manufacturing-use
product.

No testing is available for either technical chloramben or manufacturing-use
sedium chloramben. Tests are therefore required to assess skin sensitization.

Acute Delaved Neurotoxicity

An acute delayed neurotoxicity evaluation is not required because chloramben is
not expected to cause acetylcholinesterase depression, nor is its chemical
structure related to that of substances that induce delayed neurctoxicity.

Subchronic Oral Toxicity

The minimum testing needed to assess subchronic oral toxicity is one test in
each of two mammalian species, a rodent and a non-rodent, on the technical
chemical.

No adequate rodent subchronic (90-day) cral test of the technical product is
available. A 28-day dietary feeding study in male albino rats does not fulfill
Agency requirements for this test.

A two~year feeding study in male and female beagles on technical chloramben (97
percent purity) satisfies the requirement for a non-rodent study. In this
study, beagle dogs received chloramben in the diet at 0, 100, 1,000 and 10,000
pon (Hazleton Laboratories, 1963, 0028). Both test and control groups
exhibited normal behavior and weight gain. Values for hematological,
biochemical, and urinary analyses were within normal ramges. Organ/body weight
ratios were rot affected. Organs examined histologically revealed no
significant alterations. Slight to slight-to-mcderate vacuolation of liver
cells was found in 3 of 8 dogs at the high dose level (10,000 ppm). The NOEL
reported in the study is 1000 ppm (25 mg/kg body weight/day).
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Because chronic testing in the mouse and rat is available, additional
subchronic oral toxicity testing is not required.

Subchronic 21-Dav Dermal Toxicity

The minimum requirement to assess subchronic 2l-day dermal toxicity is cne
study, preferably in the albino rabbit, on the technical product. This study
is required for all uses of chloramben.

No studies of subchronic dermal toxicity on technical chloramben are
available. Testing is therefore required.

Subchronic 90-Dav Dermal Toxicity

A subchronic 90-day dermal toxicity test is not required because chloramben is
not purposely applied to skin, and its use will not result in human exposure
comparable to, for example, the exposure of swimmers to swimming pool additives
or garment wearers to pesticide—impregnated fabric.

Subchronic Inhalation

A subchronic inhalation test is not required on technical chloramben since its
use would not likely result in toxic concentrations as determined from the
results of the acute inhalation LCSO value (greater than 200 mg/l) for socdium
chloramben.

Subchronic Neurotoxicity

A subchronic neurotoxicity evaluation is not required on chloramben because it
is not expected to induce neurcpathy or delayed neurotoxicity, and because it
does not have a molecular structure closely related to that of a compound that
is known to induce neurcpathy or delayed neurotoxicity.

Chronic Feeding

A chronic feeding study is required in one mammalian species, preferably the
laboratory rat, using the technical preduct.

A chronic cral toxicity study in albino rats conducted by Hazleton Laboratories
(1963; 0027, 0088, 0089) will not satisfy Agency requirements because of
deficiencies in study protocol and data reporting. A recently submitted
chronic feeding study in Sprague-Dawley rats (Litton Bionetic, 1979, 0171) will
fulfill Agency requirements following receipt of product purity informatien.
Results of this study indicate that administration of technical chloramben at
dose levels of 100, 1,000 and 10,000 ppm did not result in any dese-related
chronic effects. The dose levels chosen were significantly less than the
Freviously established MID of approximately 32,000 ppm for rats. Bedy weightg
fced consumption, and survival were comparable among test and control animals.
Results of clinical testing were negative.

7-13



Oncogenicity

Oncogenicity tests using the technical material are required in two marmalian
species, normally the rat and mouse.

A National Cancer Institute (NCI) study submitted on technical chloramben (90—
95 percent purity) administered for 80 weeks to Osborne-Mendel rats and B6C3Fl
mice concluded that chloramben was carcinogenic to the female mice, producing
hepatocellular carcinoma (National Cancer Institute, 1977, 0019). The liver in
female mice was the only site where the occurrence of carcincma was reported to
be significant. The pathologic findings other than liver cell cancer do not
establish a clear trend. There was same evidence that chloramben had a
goitrogenic effect based on the observed incidence of follicular-cell
hyperplasia of the thyroid. However, insufficient number of controls were
available to draw a fimm conclusion. The incidence of hemangiamas (blood
vessel tumors) in male rats was significant at the low-dose level but not the
high-dose level. This borderline positive supports the positive result seen in
female mice. The incidence of hemangicmas in female rats was not significant
at either dose level.

[ 4
The study did contain saome flaws in study protocol and study conduct. 2Among
the identified deficiencies were the following: a high probability of
improperly mixed feed, improperly designed exhaust vents in mixing roams, and
improperly cleaned feed-mixing pots, and feed-mixing areas. Although the study
had definite shortcomings, the Agency was able to use this study in an
oncogenic risk assessment. The Agency therefore considers this study adequate
to fulfill requirements for oncogenic testing in both rats and mice.

The eighteen month oncogenic study of technical chloramben of unspecified
purity fed to CD-1 male and female mice will supplement Agency requirements
for oncogenic testing in mice following submission of the detailed camposition
of the test chemical (including minor impurities). In this study., chloramben
was fed to (D-1 mice at levels of 0, 100, 1,000 and 10,000 ppm in the diet
(Huntington Research Center, 1978, 0170). These doses were considerably below
a previously determined MID level of greater than 30,000 pom. Behavior;
appearance, and survival were considered normal and comparable between control
and test animals. Differences in body weight and food consumption in treated
group animals were not considered to be compound related. All organ weight
values were considered to be within normal ranges and no trends were
established.

Palpable masses were found primarily in male mice (all groups) and were
considered to be associated with bacterial infection of the preputial gland.
Primary compound associated tissue alterations were confined to the liver in
all treated mice. The main hepatocellular reaction was a histamorphological
alteration compatible with that cbserved in enzyme induction. Changes were
more cammon in treated mice than in controls and were generally observed in a
dose-dependent fashion. Secondary pathological changes associated with the
compound were reflected by an increased incidence and severity of amyloidosis

7-14



in high dose mice when campared to controls. Liver and kidneys from low and
mid-dose mice had incidence rates much lower than the controls. Other tissue
findings, including benign and malignant neoplasms, were randamly distributed
among the mice at all dose levels.

The 1979 chronic feeding study discussed above (Litton Bionetics, 1979, 0171)
will supplement Agency requirements for oncogenic testing in rats, provided
that compound purity is submitted. The study reported no significant
differences in either neoplastic or nori-necplastic lesions between control and
test animals fed chloramben at concentrations of 100, 1,000, and 10,000 ppm
(MID level approximately 30,000 pom). Neoplastic lesions were predaminantly
benign and occurred for the most part in the pituitary gland (chramophobe
adenama) , adrenal gland (cortical adencma), testes (interstitial cell tumor)
and mammary gland (carcinama and fibroadenoma). Spontaneous lesions of note
included telangiectasis in the adrenal cortex (46 percent of these animals also
exhibited cortical adencmas), degenerative cardiamyopathy, chronic inflammation
of the kidneys, murine pneumonia and galactostasis and galactocele.

VMo further testing is required.

Teratolﬂ

The minimum requirement for evaluating a pesticide for teratogenicity is
testing in two mammalian species. It is required for both food and nonfood
uses of chloramben. No tests are available on chloramben to assess
teratogeniceffects. Therefore, tests on two mammalian species utilizing either
scdium chloramben or technical chloramben (3-amino 2,5-dichloro benzoic acid)
must be submitted.

Reproduction

The minimum requirement for measuring effects on reproduction is cne test using
the technical chemical in the rat, lasting two generations. This is required
for all food uses.

Technical chloramben (unspecified purity) fed to CFE rats at doses of 500,
1,500 and 4,500 ppm resulted in a decrease in weight gain (at the 25th week)
between the E‘o and F,, generations (AME Associates, 1966, 0029). Controls

did not exhibit a chinige in weight gain over the three filial generations. In
addition, at these dosages, there was also a dose—dependent trend in decreased
fertility index (3 generations) and lactation index (2 generationms).
Provisionally, the study does not meet Agency requirements for a reprocduction
test. It will ke judged for adequacy when the detailed composition of the test
chemical is provided.

7-15



Mutagenicity

The following studies represent the minimum requirements for data on the

potential heritable effects of chloramben.

1. A mamalian in vitro point mutation test.

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

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

4. A mammalian in vitro cytogenetics test. If this test suggests a positive

result, a daminant lethal or heritable translocation test may be required.

After results from these test systems and other toxicology disciplines have
been considered, additional testing may be required to further characterize or
quantify the potential genetic risks.

A sub-mammalian point mutation test (Anderscn et al., 1972, 0502) using
technical chloramben (90-99 percent purity) does not fulfill Agency
requirements due to the absence of a metabolic activation system and is
considered supplemental.

Study results indicated that "Amiben" was not mutagenic to histidine-requiring
mutants of Salmonella typhimurium, did not result in chemically induced
mutations of the rII type in Ty bacteriophage and did not result in
reversions to the wild type in AP72 and M17 rlI mutants Ty bacteriophage.

A sub-mammalian point mutation test is still required, as well as tests
designed to meet requiresments 1, 3 and 4 as noted above.

Metablism in Laboratorv Animals

A general metabolism study on chloramben must be carried out to fulfill Agency
requirements.

A subchronic feeding study in dogs provides supplemental information on
chloramben metabolism (Hazleton Laboratories, 1967, 0086). Residues were
measured in tissues and excreta of dogs fed chloramben for 28 days as a working
mixture of 999 parts lactose and ocne part Amiben (0.l percent) prepared on a
weight/weight basis. Samples of liver, kidney, muscle, fat, and blood from
control and high—dcose (20 ppm) animals were analyzed by gas chromatography.
Residues in liver, kidney, bloocd, muscle, and fat were less than 0.02 ppm
chloramben for both controls and high—dose animals. Chloramben residues in the
urine and feces were 0.43 and 0.086 ppm, respectively, in the high-dose animals
as oprosed to the 0.02 pom in the controls.

This study does not adequately investigate mammalian metabolism of chloramben

and will not be considered to fulfill Agency requirements. A valid metabolism
study must be submitted.
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Clinical Trials

No clinical studies in humans have been conducted using chloramben. None are
presently required by Agency Guidelines.

Emergency Treatment

No information is available on the prevention and treatment of chloramben
intoxication.

b. Methyl Chloramben

The following topical discussions describe available toxicity data on the
methvl ester of chloramben and state whether they are adequate for Agency
reqgulatory purposes. With the exception of a metabolism study, subchronic and
chronic tests required for’a food-use registration of manufacturing-use methyl
chloramben may be satisfied by testing on sodium chloramben or technical
chloramben provided that evidence is sutmitted documenting the breakdown of the
methyl ester to chloramben after application to the soil. Refer to Section
B.4.a for topical discussions of chronic and subchronic tests performed with
manufacturing-use socdium chloramben.

Acute Oral-Toxicity

The minimum testing needed on acute coral toxicity is one test, in the
laboratory rat, on the technical chemical and on the manufacturing-use product
if different.

The technical methyl ester of chloramben administered to male rats as a 30
percent weight/volume suspension in corn oil resulted in an LD., value of
1,710 mg/kg (Hazleton Laboratories, 1966, 0024). Confidence 1iMits were 1260-
2330 mg/kg. Principal toxic effects included depression, gasping, labored
respiration, ataxia, sprawling of limbs, depressed righting and placement
reflexes, muscular stiffness, and death (the latter at doses of 2, 150, 4, 640
and 10,000 mg/kg). Major necropsy findings included congestion of the lurgs,
liver, kidneys, and pancreas; pale—-appearing spleen and gastorintestinal
inflammation. These results place manufacturing-use methyl chloramben in
Toxicity Category III for acute cral toxici*ty.

This study will satisfy Agency requirements for an acute oral toxicity
determination in rats foll®wing receipt of product purity.

Acute Dermal Toxicity

The minimum testing needed on acute dermal toxicity is cne test, preferably in
the albino rabbit, cn each manufacturing-use product.

No tests on the technical methyl ester of chloramben are available. Testing on
acute dermal toxicity must be submitted.
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Primarv Eve Irritation

The minimum testing needed to evaluate eye irritation potential is one test, in
albino rabbits, on each manufacturing use product. If the test substance has a
oH of 1-3 or 12-14, however, it will be judged corrosive, and an eye irritation
test is not needed. If the test substance has been judged to be dermally
corrosive, an eye irritation test is not needed.

Mo eye irritation testing has been performed with methyl chloramben. Such
testing must be submitted.

Primary Dermal Irritation

The minimum testing method to evaluate dermal irritation potential is one test,
preferably in the albino rabbit, on each manufacturing-use prcduct.

No testing is available on the methyl ester of chloramben. Results of such
testing must therefore be submitted.

Skin Sensitization

The minimum requirement for assessing skin sensitization is an intradermal test
in one mammalian species, preferably the guinea pig, on each manufacturing-use
product..

No skin sensitization test is available on methyl chloramben. Testing is
therefore required.

Acute Delayed Neurotoxicity

An acute delayed neurotoxicity evaluation is not required because methyl
chloramben is not expected to cause acetylcholinesterase depresssion, nor is
its chemical structure related to that of substances that induce delayed
neurotoxicity.

Metabolism in Laboratorv Animals

A general metabolism study on methyl chloramben must be carried out to fulfill
Agency requirements.

No tests are available cn the metabolism of methyl chloramben. A metabolic
study of manufacturing-use methyl chloramben is required in order to determine
its fate in the body and potential metabolites. Data on plasma elimination
must be included. Such information is necessary to assess applicator exposure
risk.

Clinfcal Trials

No clinical studies in humans have been conducted using methyl chloramben.
None are currently required under Agency Guidelines.
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Emergency Treatment

No information is available on the prevention and treatment of methyl
chloramben intoxication.

S. Required Labeling

Precautionary labeling of each product must correspond to the toxicity
categories determined by five acute toxicity tests. Acceptable categories of
acute toxicity and the corresponding required labeling are discussed in the
Agency Position Chapter of this Standard.
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C. Chloramben End-ise Formulations

1. Soluble Conc;entrate Chloramben

a. Toxicology Profile

Existing soluble concentrate chloramben end-use products (registration numbers
264-138, 264~-178, 2749-202, and 264-266) contain either ammonium chloramben

(23.4%) or a combination of ammonium chloramben (15.7%) and monamethylammonium
chloramben (47.2%).

For purposes of .chrenic and subchronic toxicity testing, the Agency has
determined that ammonium chloramben and moncmethylammonium chloramben are
equivalent to technical chloramben. Subchronic and chronic testing is not
required on the ammonium or moncmethylammonium salts.

The 2gency has determined that technical chloramben acid and sodium chloramben
are equivalent to ammonium and moncmethyl ammonium chloramben for purposes of
subchronic and chronic toxicity testing.

Available acute toxicity testing on ammonium and moncamethyl ammonium chloramben
indicate that that these salts appear to be 3 to 4 times as acutely toxic as
chloramben acid. Therefore, acute cral and dermal toxicity testing on
technical grade ammonium and moncmethyl ammonium chloramben are required.

Acute testing of end-use products is also required.

Available acutetoxicity data submitted on a soluble concentrate end-use
ammonium salt formulation indicates an acute oral L.D,5 value of 7.94 ml/kg or
7,940 mg/kg (assuming a density of 1.0 g/ml) in male glbino rats.

Acute toxicity testing submitted on a cambination of ammonium chloramben
(10.87%) and moncmethylammonium chloramben (34.5%) indicates an acute oral

LDg, value of 3.5 ml/kg or 3,500 mg/kg (assuming a density of 1.0 g/ml) in
maie albino rats.

A demal LD, value of 8 ml/kg or 8,000 mg/kg (assuming a density of 1.0

g/ml) in maie albino rabbits was reported for this same combination of ammonium
chloramben and moncmethylammonium chloramben. This product resulted in slight
conjunctival involvement at 24 hrs. following a 0.1 ml aliquot administration
in male albino rabbits.

b. Data Requirements and Data Gaps

The Agency has determined that existing soluble concentrate end—-use products
containing ammonium chloramben as the sole active ingredient are substantially
similar to one ancther for the purposes of acute toxicity testing. Data gaps
identified for acute testing of such soluble concentrate products may be
fulfilled through the submission of tests on an end-use soluble concentrate
croduct containing 23.43% ammonium chloramben.
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Acute toxicity tests have been submitted on a chloramben soluble concentrate
formulation containing 10.8% armonium salt and 34.5% moncmethylammonium salt.
The percents of active ingredient as stated do not correspond with any of the

registered formulated products containing this mixture.

A decision to accept

this product as representative of formulations containing these salts awaits
submission of further information regarding inerts in the test substance.

Data Gaps

Generic Data

Category of Test

Data Requirements

Acute Oral

Acute Dermal

Prcduct Specific Data

Category of Test

An acute oral toxicity test

in the rat is required on
technical grade ammonium and
moncmethyl ammonium chloramben

An acute dermal toxicity test
in the rat is required on
technical grade ammonium and
moncmethyl ammonium chloramben

Data Requirements

Acute Oral

Acute Dermal

Test material composition

and density mist be submitted

on the ammonium salt and ammonium
(10.8%) /moncmethylammonium

(34.5%) salt soluble concentrates.

An acute dermal toxicity

study, preferably in the

albino rabbit, is required for an
end-use soluble concentrate
product containing 23.4% ammonium
chloramben. Product data on the
amfonium/monamethylammonium
chloramberm test substance must be
submitted.
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Acute Inhalation An acute inhalation study in 163.81-3
the rat is required for an
end-use soluble concentrate
containing 23.4% ammonium
chloramben and an end-use soluble
concentrate containing 15.7%
ammonium chloramben and 47.2%
monamethylammonium chloramben.

Primary Eye A primary eye irritation test 163.81-4
Irritation in the albino rabbit is required
for a representative 23.4%
ammonium chloramben product unless
it has a pH of either 1-3 or 12-14
or unless it has been judged dermally
corrosive. If so, it will be
regulated as a corrosive substance.
Product data on the ammonium/monamethyl-
ammonium chloramben test substance must

be submitted.
Primary Dermal A primary dermal irritation 163.81-5
Irritation test, preferably in the albino

rabbit, is required for an end-use
soluble concentrate containing 23.4%
ammonium chloramben. Product data
on the ammonium/moncmethylammonium
test substance must be submitted.

c. Topical Discussions: Soluble Concentrate Products

Acute Oral Toxicity

The minium testing needed on acute oral toxicity is one test in the laboratory
rat on each soluble concentrate end-use product.

The acute cral I..D,50 of an ammonium salt formulation of chloramben

(unspecified concéntration) was determined to be 7.94 ml/kg or 7940 mg/kg,
assuming a density of 1.0 g/ml (Hazleton Laboratories, 1966, 0024). Confidence
limits were 5.84 to 10.8 ml/kg. Principal toxic effects following
administration of doses up to 21.5 ml/kg in male albind rats included
depression, gasping, labored respiration, ataxia, sprawling of the limbs,
depressed righting and placement reflexes, muscular stiffness and death (the
latter at 10.0 and 21.5 ml/kg). Campound related necropsy findings included
corgesticn of the lungs, kidneys, adrenal, and pancreas; pale appearing spleen;
and inflammation of the diaphragm, peritoneum, and pyloric portion of the
stcmach. Based on these results, the product is placed in Toxicity Category IV.
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This study will be considered an adequate determination of cral toxic%ty cf an
ammonium chloramben formulated product in male and female rats following
identification of the specific test product, including product density.

The acute oral LD., of the formulated ammonium (10.8 percent)/moncmethyl-
ammonium (34.5 pefcent) product administered to male albino rats is 3.5 ml/kg
or 3,500 mg/Kg assuming a density of 1.0 g/ml (Biosearch Inc., 1969, 0001).
Confidence limits were calculated at 2.4 to 5.2 ml/kg. Animal mortality
occurred at least two hours following dosing and was preceded by weakness and
lassitude. Data submitted separately indicate that the 3.5 ml/kg value
corresponds to 1,900 mg/kg of salt and 1,680 mg/kg of acid. The high LDg,
value places the coampound in Toxicity Category III, indicating a low acuée oral
hazard. This study will be considered sufficient for testing the acute oral
toxicity of the formulation in rats if evidence is submitted showing that the
test material is representative of the registered ammonium/monamethylammonium
campound. Product density must also be submitted.

Acute Dermal Toxicity

The minimum testing needed on acute dermal toxicity is one test, preferably in
the albino rabbit, on each soluble concentrate end-use product.

No studies on the acute dermal toxicity of soluble concentrate end-use products
containing 23.4% ammonium chloramben have been submitted.

A soluble concentrate end-use product containing 10.8% ammonium chloramben and
34.5% monamethylammonium chloramben has been tested on the intact and abraded
skin of male albino rabbits at levels up to 8 ml/kg or 8,000 mg/kg, assuming on
a density of 1.0 g/ml (Biosearch, Inc., 1969, 0002). There was no evidence of
skin irritation at any time. Given the very high LD., value a Toxicity
Category IV designation is appropriate. This study w?ll be judged for adequacy
as an acute dermal determination for the registered ammonium chloramben/
moncmethyl ammonium chloramben soluble concentrate product following submission
of composition and density of the test material.

Acute Inhalation Toxicity

An acute inhalation toxicity test is required on a soluble concentrate
formulation if it causes a respirable vapor. or if 20% or more of the
aercdynamic equivalent is composed of particles not larger than 10 microns. No
vapor pressure data are available on chloramben products. Until data are
submitted which indicate otherwise, a test will be neecded on each
representative chloramben soluble concentrate formulation.

Primary Eye Irritation

The minimum testing needed to evaluate eye irritation protential is cne test,
in albino rabbits, on each soluble concentrate product. If the test substance
has a pH of 1-3 or 12-14, however, it will be judged corrosive, and an eye
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irritation test is not needed. If the test substance has been judged dermally
corrosive, the test substance will be judged to be corrosive to the eye and an
eye irritation test is not needed.

No studies on primary eve irritation have been submitted on a soluble

concentrate product containing 23.4% ammonium chloramben. Such testing must be
submitted.

A soluble concentrate product containing 10.8% ammonium/34.5% methylammonium
chloramben was not considered to be an ocular irritant based on a 0.1 ml
aliquot adminstered in male albino rabbits (Biosearch, Inc., 1969, 0003).
Slight conjunctival involvement was noted at 24 hours but was negative at 48
hours. No other signs of eye irritation were noted throughout the l4-day
observation pericd. The study is adequate to place this formulated product in
Toxicity Category III, indicating a low eye irritation potential. In order to
satisfy Agency requirements for testing of the ammonium/moncmethylammonium
chloramben soluble concentrate, product composition of the test material cited
above must be submitted.

Primary Dermal Irritation

The minimum testing needed to evaluate dermal irritation potential is one test,
preferably in the albino rabbit, on each soluble concentrate end-use product.

Testing on soluble concentrate formulations containing ammonium chloramben is
not available and must therefore be submitted.

The previously cited study of dermal toxicity of a 10.8% ammonium/34.5% methyl-
ammonium chloramben product (Biosearch Inc., 1969, 0002) will be judged for
adequacy as a dermal irritation test of the registered ammonium/moncmethyl-
ammonium chloramben soluble concentrate product following submission of test
material composition. No evidence of skin irritation was moted after
application of the test material to either the intact or abraded skin of male
albino rabbits.

Skin Sensitization

A dermal sensitization study is not required because use of the formulated
product will not result in repeated human skin contact.
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2. Flowable Concentrate Chloramben

a. Toxicolcgy Profile

™wo flowable concentrate end-use products, containing 83.0% sodium chloramben
(registration number 264-305) and 21.0% sodium chloramben (registration number
264-306), respectively, are currently registered. The Agency has determined
that acute toxicity tests sutmitted on manufacturing=-use scdium chloramben
and/or chloramben (3-amino~2,5-dichlorobenzoic acid) may be used to fulfill
acute toxicity testing requirements on these flowable concentrates. Refer to
the Toxicology Profile and Topical Discussions on manufacturing-use scdium
chloramben for a sumary of existing toxicological data on either sodium
chloramben or chloramben.

b. Data Requirements and Data Gaps
None identified for flowable concentrates containing sodium chloramben.
¢. Topical Discussions

Acute Oral Toxicity

The minimum testing needed on acute oral toxicity is one test in the laboratory
rat on each formulated flowable concentrate product.

No tests on flowable concentrate formulations containing sodium chloramben are
available. Acute toxicity testing on technical chloramben will fulfill test
requirements cn the flowable concentrate formulations. Refer to Section
B.4.a. (Topical Discussions - Sodium Chloramben).

Acute Dermal Toxicity

The minimum testing needed on acute dermal toxicity is one test, preferably in
the albino rabbit, on each formulated flowable concentrate end—use product.

No acute dermal tests are available cn flowable concentrate chloramben. A
dermal L.D5 test on sodium chloramben meets Agency requirements. Refer to
Section B.Q.a. No further testing is required.

Acute Inhalation Toxicity

An acute inhalation toxicity test is required on a flowable concentrate
formulation if it causes a respirable vapor, or if 20% or more of the
aerocdynamic equivalent is composed of particles not larger than 10 microns. No
vapor pressure information on a chloramben product is available. Until such
data are supplied, a test will be needed on flowable concentrate chloramben.
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Mo tests of acute inhalation toxicity are available on this formulation type.
However, available acute inhalation testing with sodium chloramben (refer to

Section B.4.a) mav be used to fulfill this test requirement for flowable
concentrate ernd-use products.

Primary Eve Irritaiton

The minimum testing needed to evaluate eye irritation potential is cne test, in
albino rabbits, on each formulated flowable concentrate end-use product.

Testing on flowable concentrate formulations containing sodium chloramben is
not available. A dermal irritation study using manufacturing-use sodium

chloramben will fulfill Agency requirements for the flowable concentrate
formulations. Refer to Section B.4.a.

Skin Sensitization

Dermal sensitization testing is not required because use of these products are
not expected to result in repeated human skin contact.
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D. Emulsifiable Concentrate Chloramben

a. Toxicoloagy Profile

A single end-use product, containing 23.2% methyl chloramben (registration
number 264-260), is registered in this cateqory.

Acute toxicity tests have been conducted on a methyl chloramben emulsifiable
concentrate (unspecified composition). Based on an LDg, determination of

5.01 mi/kg or 5,010 mg/kg (assuming a density of 1.0 g;ml) in male rats, a low
acute oral hazard is expected.

Dermal testing of the formulated methyl chloramben product in rabbits at doses
uw to 3.16 ml/kg of body weight or 3,160 mg/kg (assuming a density of 1.0 g/ml)
4id mot result in animal mortality. Gross signs of dermal irritation included
moderate to marketed erythema at all doses on both abraded and intact skin,
slight to mocderate edema, and blanching.

Exposure in male and female rats to an aerosol of a formulated methyl
chloramben product at a concentration of 2.0 mg/l did not cause any animal
deaths. Based on a probable Toxicity Category III designation, a low acute
inhalation hazard in human beings is expected.

Acute eye irritation was noted after a single application of the formulated
methyl chloramben end-use products. Irritation in unrinsed eyes consisted of
moderate or marked conjunctival redness, chemosis, and discharge; slight or
mderate cormeal opacity, slight iritis, and corneal vascularization and
sloughing of epithelium. Based on these findings, the methyl chloramben end-
use compound can be expected to represent an eye irritation hazard in humans.

No further tests were sutmitted on an emulsifiable concentrate containing
methyl chloramben.

b. Data Requirements and Data Gaps
Provided that evidence is submitted indicating that the test substance
described above is equivalent to the emulsifiable concentrate (23.2% methyl
chloramben) currently registered, existing acute toxicity tests on the campound

will be acceptable. The density of the test substance must also be
submitted. The following data gaps remain.

Data GaE
None identified for the currently registered product.
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C. Topical Discussions

Acute Cral Toxicity

The minimum testing needed on acute oral toxicity is one test in the laboratory
rat on the emulsifiable concentrate end-use product.

The LD5 value for the formulated methyl chloramben emulsifiable concentrate
admini3fered to male albino rats is 5.01 ml/kg or 5,010 my/kg (assuming a
density of 1.0 g/ml) with confidence levels from 5.84 to 10.8 ml/ng (Hazelton
Laboratories, Inc., 1966, 0024). Toxic effects included depression, gasping,
labored respiration, ataxia, sprawling of limbs, depressed righting and
placement reflexes, muscular stiffness, bloody crust around eyes and nose,
salivation and excessive urination. The necropsy findings consisted of
congestion of the lungs, kidneys, adrenals, and pancreas; pale-appearing
spleen; and inflammation of the diaphragm, peritoneum and pyloric portion of
the stamach. This study will be considered to fulfill Agency requirements for
acute oral toxicity testing in male and female rats following characterization
of the campound.

No further testing is required.

Acute Dermal Toxicity

The minimum testing needed on acute dermal toxicity is one test, preferably in
the albino rabbit, on the emulsifiable concentrate end-use product.

Dermal .testing of the formulated methyl chloramben product in rabbits at doses
up to 3.16 mi/kg of bedy weight did not result in animal mortality (Hazleton
Laboratories, 1968, 0143). Principal toxic effects included slight depression
and labored respiration in the majority of animals. Ore animal exhibited rapid
respiration and hyperactivity. Gross signs of dermal irritation consisted of
moderate to marked erythema at all doses on both abraded and intact skin,
slight to mcderate edema and blanching. Atonia and slight or moderate
desquamation developed predeminantly in the highest dose group during the
course of the study and were all still present on two animals at termination.
Assuming 2 density of 1.0 g/ml, the 1'..DSn value (>3,160 ma/kg) is designated
Toxicity Category III-IV. Information chacterizing the test substance
(including product density) must be submitted.

Acute Inhalation Toxicity

An acute inhalation toxicity test is required on an emulsifiable concentrate
preduct if it causes a respirable vapor, or if 20% or more of the aerodynamic
equivalent is composed of particles mot larger than 10 microns. No vapor
pressure data are available on chloramben products. Until such data are
supplied, a test will be needed on the emulsifiable concentrate containing
mehtyl chloramben.
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Exposure in male and female rats to an aerosol of the methyl chloramben end-use
product at a concentration of 2.0 mg/l of air did not cause any animal deaths
(Hazleton Laboratories, 1968, 0144). Toxic effects noted after initial
exposure were restlessness, inactivity, shallow breathing and puffy and glassv
eyes. Abnormalities observed upon gross necroposies included red spots, brown
spots, and clear tan spots in the lungs, massive consolidation in the lungs,
dark kidney medulla and discolored cervical glands. Red spots, clear tan
spots, and dark brown spots were noted in the lungs of control animals. The
study cannot be considered to fulfill Agency requirements for an acute
inhalation toxicity determination until the product is campletely characterized.

Primarv Eve Irritation

The minimum testing needed to evaluate eye irritation potential is one test, in
albino rabbits, on the emulsifiable concentrate end-use product. If the test
substance has a pH of 1-3 or, 12-14, however, it will be jucdged corrosive, and
an eye irritation test is not needed. If the test substance has been judged to
be dermally corrosive, it will also be considered corrosive to the eye and an
eye irritation test is not needed.

Acute eye irritation was noted in rabbits after a single application of 0.1 ml
of the formulated methyl chloramben product (Hazleton Laboratories, 1968,
0143). Principal toxic effects included blinking, preening and/or phonation
immediately following dosage. Terminal weight loss was noted in one animal.
Irritation in nonirrigated eyes consisted of moderate or marked conjunctival
redness, chemosis and discharge; slight or moderate cornmeal opacity (persisting
in one case beyond 7 days); slight iritis; and corneal vascularization and
sloughing of epithelium (1 animal). Slight conjunctival irritation was
observed in a few of the rinsed eyes. Based on these data, the compound is
placed in Toxicity Category II.

A camplete characterization of the test product must be provided before this
study can be considered to fulfill Agency requirements.

Primarv Dermal Irritation

The minimum testing needed to evaluate dermal irritation potential is one test,
preferably in the albino rabbit, on the formulated emulsifiable concentrate.

Dermal irritation effects were noted during the acute dermal toxicity testing
of the emulsifiable concentrate product (Hazleton Laboratories, 1968, 0143).
Gross signs of dermal irritation consisted of moderate to marked erythema at
all doses on both abraded and intact skin, slight to moderate edema and
blanching. Atonia and slight to moderate desquamation developed predominantly
in the highest deose group during the course of the study and were still present
in two animals at termination. These data indicate a slight dermal irritation
hazard based on a probable Toxicity Category III designation. MNo further
testing is required.
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Skin Sensitization

Dermal sensitization testing is not required because the use pattern indicates
that rereated human skin contact is unlikely under conditions of use.
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4, Granular Chlorarmben

a. Toxicity Pwofile

Seven qranular chlorambrn end-use products are currently reaistered. Five
oreducts consist of either 1.3%, 4.3%, or 10.8% ammonium chloramben
(registration numbers 264-167, 264-175, 264-191, 264-243, and 2749-169). Two
products are a mix of ammonium chloramben and monamethylammonium chloramben at
either a 5.4% and 17.3% level or 2.82% and 8.46% level, respectively,
(registration numbers 264-251 and 264-274).

For purposes of chronic and subchronic toxicity testing, the Agency has
determined that armmonium chloramben and moncmethylammonium chloramben are
equivalent to technical chloramben acid.

Acute oral and dermal toxicity testina is required on technical grade ammonium
and moncmethyl ammonium chloramben in addition to testing on end-use products.

Mo tests are available to assess either the acute toxicity or possible skin or
eve effects of granular chloramben end-use formulations. However, the Agency
has determined that granular products containing the ammonium szlt of
chloramben are substantially similar to soluble concentrate products containina
this salt. Likewise, granular products containing a mixture of the ammonium
and moncmethyl ammonium salts have been determined to be substantially similar
to soluble concentrate products containing these salts. Data aaps identified
for soluble concentrate products are directly applicable to granular products.

b. Data Requirements and Data Gaps

The Agency has determined that existing granular end-use products containing
ammonium chloramben are substantially similar to one another and to soluble
concentrate chloramben products containing this salt for the purposes of acute
toxicity testing. In the same respect, granular end-use products containing a
mixture of ammonium chloramben and monamethylammonium chloramben are considered
to be substantially similar to each other ard to soluble concentrate products
containing this salt. Data gaps identified for acute toxicity testing of
soluble concentrate products apply also to granular chloramben products. See
the Soluble Concentrate rortion of this chapter for details.
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c. Topical Discussions

See Topical Discussions for Soluble Concentrate products.
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CHAPTER VIII
ECOLOGICAL EFFECTS OF CHLORAMBEMN

A. Introduction

In order to evaluate the ecological effects of chloramben, various toxicity
tests are required. Depending on the characteristics and uses of chloramben
end-use formulated products, data requirements for wildlife and aquatic
organisms can be completely or primarily satisfied with tests for chloramben
manufacturing-use products. However, for same end-use formulations which
include active ingredients different from those in the manufacturing-use
products, the technical grade of each active ingredient must te used in
toxicity testing. Additional tests with end-use formulations can be required
if testing for manufacturing-use products is insufficient to make an adequate
hazard evaluation. An evaluation of hazard to wildlife and aquatic organisms
requires the assessment of’risk to potentially affected non-target organisms,
taking into consideration the envirormental chemistry and toxicological
characteristics of chloramben and its end-use formulations.

The discussion in this chapter relating to the ecolcgical effects of chloramben
is divided into two sections. In the first section the manufacturing-use
products of chloramben are discussed with an ecolocgical effects profile, a
review of data requirements and gaps, and a topical review of pertinent
studies. In the second section, the formulated end-use products of chloramben
are grouped into generic categories which are then also discussed with
ecological effects profiles, reviews of data requirements and gaps, and topical
reviews. An additional feature of the second section is the application of
Wworst-case risk assessments where adequate toxicity data permit camparisons of
toxicity levels with worst-case estimates of envirommental concentration
levels. These risk assessments were incorporated into the appropriate
ecolegical effects profiles.

B. Chloramben Manufacturing-Use Products

l. Ecolcgical Effects Profile: Sodium and Methyl Chloramben

a. Sodium Chleoramben

Currently available data indicate that manufacturing-use sodium chloramben is
of low acute toxicity to most terrestrial wildlife. A test employing the
Bobwhite Quail and the Pekin Duck found dietary ICey's to be greater than
3,160 prm active ingredient for each species using 2 technical material
containing 97.2 percent scdium salts of chloramben. Another test, using the
Mallard Duck, found the dietary LCSO to exceed 4,650 ppm active ingredient
with a technical material containing 91.6 percent sodium chloramben. No avian
acute oral toxicity testing results are available for scdium chlorampen. Tests
with rats and dcgs indicate a lack of acute dietary toxicity of technical
chloramben to levels of 10,000 pom (see Chapter VII). In addition, the acute
oral L.DS.0 for male rats was found to be 5,620 mg/kg for technical chlorampen.

Currently available data also indicate that manufacturing-use sodium chloramben
is of low toxicitv to fish. Acute toxicity tests with Bluegill Sunfish and
Rainbow Trout demonstrate 96-hour LCSO's exceeding 1,000 m3/1 using a

technical material containing 91.6 pé¥Xcent sodium chloramben. Fish
accumulation tests (see Chapter V) indicate that little potential exists for
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significant bicmaccumulation of chloramben or the sodium chloramben
manufacturing-use oroduct. Mo studies are available on the acute toxicity of
sodium chloramben Lo aquatic invertebrates.

9. Methyl Chloramben

Less data for toxicity to wildlife are available for the methyl chloramben
manufacturing-use oroduct than for the sedium chloramben manufacturing-use
product. One test emploving the Bobwhite Quail and the Pekin Duck found
dietary LC.5 'S to be greater than 3,160 ppm active ingredient for the
technical methyl chloramben test material (98.8% active ingredient). No avian
oral toxicity testing results or other dietary data are available. Only one
oral or dietary study on mammals is available. In this study the acute oral
LD., to rats was found to be 1,710 mg/kg, indicating a greater toxicity for
thé methyl ester (see Chapter VII).

No studies have been submitted detailing aquatic toxicity tests for the methyl
chloramben manufacturing—-use products. However; limited data based on a letter
and a memorandum, indicate that methyl chloramben may be mcderately to highly
toxic to aquatic organisms. Reported results include a 96-hour LC_O of 4 ppm
for a 20 percent material with Bluegill and an indicated 24-hour LCc, of
between 2 and 16 prm for "amiben ester® at 2 lbs/gallon with the Faégead
Minnow. The test material for these reported results is assumed to have been
the methyl chloramben formulated product (Registration No. 264~260). No other
data is available for fish, invertebrates, or fish accumulation.

2. Data Requirements and Data Gaps: Sodium and Methyl Chloramben

The following fish and wildlife studies testing the effects of the technical
grades of sodium and methyl chloramben are required for the registration of
chloramben manufacturing-use products:

Required Test Guidelines Section
Avian Single-Dose Oral LD 163.71-1
Avian Dietary IC.. (2 testd) 163.71-2
Fish Acute LCSO ?9 tests) 163.72-1
Acute Toxicity to Aquatic Invertebrates 163.72=2

a. Sodium Chloramben

Acceptable studies have been submitted for the Avian Dietary LCSO and Fish
Acute I'CSO tests. Data gaps exist for the following required tésts:

Required Test Data Gap Reason for Data Gap

Avian Single-Dose Oral Nom—-submission of study.
Acute Toxicity to Aquatic envertebrates Non—-submission of study.

Sutmission of studies to fill the required test data is required for campletion
of registration requirements for sodium chloramben manufacturing-use products.

b. Methyl Chloramben
There are no acceptable studies which have been submitted for the methyl
chloramben manufacturing-use product except for the avian dietary test with an
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upland game species. Therefore, acceptable studies for all of the required
tests for manufacturing-use rroducts must be submitted for registration of the
methyl chloramben manufacturing-use products, except that the avian dietary
test need only provide data for the wild waterfowl species (pre=ferably the
Mallard Duck).

3. Topical Discussions: Scdium and Methyl Chloramben

a. Sodium Chloramben
Birds

Birds may be exposed to pesticides by feeding on pesticide granules,
contaminated plants, or insects, and by dermal contact and/or inhalation when
close to outdecor sprays and dust. To assess the impact of a pesticide on
birds, the Agency requires certain avian toxicity tests to support the
registration of pesticides. For registration of every manufacturing-use
product and formulated product for outdoor application, avian acute oral LDgy
and avian dietary I:CSO tests are required. According to Proposed Guidelines
Section 163.71-2, thé avian dietary test should be conducted with an upland
game bird species (preferably the Bobwhite Quail) and a wild waterfowl species
(preferably the Mallard Duck). The avian single~dose Oral LDS test is to be
performed on one of the two species used in the avian dietary gest (Proposed
Guidelines Section 163.71-1).

An acceptable study meeting the requirements of the guidelines has been
submitted for a test with the Mallard Duck (Wildlife Int'l, 1978, 0059). This
study found a dietary LCSO in excess of 5,620 ppm (5,150 ppm active
ingredient) for a scdium chloramben test material oontaining an active
ingredient level of 91.6% sodium chloramben. No toxic symptams or deaths are
reported at test concentration levels up to 5,620 ppm (5, 150 ppm active
ingredient). An additional acceptable study (Affiliated Medical Research,
1973, 0036) found dietary LC.,'s in excess of 3,160 (3,070 prm active
ingredient) for both the BobWRite Quail and Pekin Duck. The test material in
this study contained the sodium salt of chloramben (97.2 percent) as the active
ingredients. No acute cral LDg, study has been submitted for sodium
chloramben.

Freshwater Fish

The minimum data required for establishing the acute toxicity of manufacturing-

use sodium chloramben for fish are determinations of 96—hour IC.s's - the

fish acute I‘CSO tests (Proposed Guidelines Section 163.72-1). e fish acute
test is T be performed with a coldwater species (preferably the Rainbow

IC
T:ggt) and a warmwater species (preferably the Bluegill Sunfish).

Acceptable studies meeting guidelines requirements have been submitted for
tests with both the coldwater and warmwater fish species. The study featuring
the coldwater species (Rainbow Trout) demonstrated a 96-hour m;:%bénn excess

of 1,000 mg/1 (916 mg/1 active ingredient) for the sodium chlor test
material containing an active ingredient level of 91.6 percent sodium
chloramben (Union Carbide, 1978, 0061l). MNo mortalities were observed at up to
the 1,000 mg/1 concentration level and the 96~hour Ad~cbserved-effect level
(NCEL) was 100 ma/1 (91.6 mg/l active ingredient). The study featuring the
warmwater species (Bluegill Sunfish) demonstrated a 96-hour LC., also in
excess of 1,000 mg/1 (916 mg/l active ingredient) for the same‘gest material
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(Union Carbide, 1978, 0060). In this test, no mortalities were cbserved at up
to the 1,000 mg/l concentration level and the 96-hour NOEL was 180 mg/l (165
mg/1l active ingredient).

Aquatic Invertebrates

a depermination of the 48-hour EC., for an aquatic invertebrate species is
required to support the registration of all manufacturing-use products and for
all formulated products intended for outdoor application (Proposed Guidelines

Section 163.72-2). No study on toxicity to aquatic invertebrates has been
submitted.

Other Organisms

Several other published reports on chloramben toxicity were reviewed, hut
conclusions about levels of toxicity cannot be verified since the test material
was inadequately described. These reports include the following studies.

Published literature reported low levels of toxicity of chloramben and
chloramben sodium salt to honeybees—low mortality and little effect cn
reproduction (Morton and Moffett, 1972, 0535; and Morton et al., 1972, 0536).
Another study reported chloramben to be non-toxic to earthworms when injected
with 100 mg/kg (Chio and Sanborn, 1978, 0524). A review article (Butler, 1977,
0549) indicates that toxic effects on algae occur at concentrations of 15-3000
pem, with chloramben and its ammonium salt less toxic than the methyl ester.

b. Methyl Chloramben
Birds

As discussed in greater detail for the sodium chloramben manufacturing-use
product, to assess the potential impact of a pesticide on birds, the Agency
requires certain avian toxicity tests to support the registration of
pesticides. The avian dietary LC5 test should be conducted with an upland
game bird species (preferably the gobwhite Quail) and a wild waterfowl srecies
(preferably the Mallard Duck). The avian single-dose oral LCS test is to be
performed on one of the two species used in the avian dietary gest.

A study (Affiliated Medical Research, 1973, 0039), acceptable in meeting
guidelines requirements for testing on an upland game bird, found dietary
Ic 0's in excess of 3,160 ppm methyl chloramben for both the Bobwhite Quail
ang Pekin Duck. The level of active ingredient in the test material,
identified as Amiben Methyl Ester, was 98.8 percent.

Freshwater Fish

The minimum data required for establishing the acute toxicity of manufacturing-
use methyl chloramben for fish are determinations of 96-hour 's—the fish
acute LC-O test (Proposed Guidelines Section 163.72-1). The £fish acute

IC., test is to be performed with a coldwater species (preferably the Rainbow
™Rut) and a warmwater species (preferably the Bluegill Sunfish).

amchem Products, Inc. factory corresvondence (Otten, 1970, 0l46a) reports
testing results on Fathead Minnows showing that after 24 hours -all test fish
were alive at 2 pom and all were dead at 16 pom. The test material is
described as amiben Zster (2 lb/gal active ingredient as methyl ester). In
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addition, a letter (Hughes, 1970, 0146b) reported a 96-hour LCc, of 4 pom for
a test material identified as Amiben Ester (as a 20 percent magerial) The
test fish were Bluegill, and all fish were killed in 24 hours at 15 ppm. These
reports are unacceptable in meetl ing guidelines recquirements because technical
materials were not used and the data are very limited.

Aquatic Invertebrates

A determination of the 48-hour E‘C..0 or LC., for an aquatic invertebrate
species is required to support thd registfation of all manufacturing-use
products and for all formulated products intended for outdoor apolication
(Proposed Guidelines Section 163.72-2). No study on toxicity to aquatic
invertebrates has been submitted.

Other Organisms
An unverified review article (Butler, 1977, 0549) reported that toxic effects

on algae occur at concentrations of 15-3000 pom, with the methyl ester more
toxic than chloramben or ammonium chloramben.



C. Chloramben Forrmulated Products (for End-Use Application)

1. Soluble Concentrates

Currently registered soluble concentrate chloramben oroducts include the
following listed products.

Registration No. Active Ingredients

264-138 23.4% Ammonium Chloramben
264-178 23.4% Ammonium Chloramben
2749-202 23.4% Ammonium Chloramben
264=266 15.7% Ammonium Chloramben

and 47.2% Moncmethyl-
ammonium Chloramben

a. Ecological Effects Profile and Risk Assessment:
Soluble Concentrates

Profile

The data previously described for the chloramben manufacturing—-use products are
not directly applicable to the toxicity and hazard evaluation of soluble
concentrate products since these products contain ammonium chloramben and
moncmethyl ammonium chloramben as active ingredients. No studies have been
submitted on tests using technical grades of these two active ingredients.

However, scame test data on ammonium chloramben formulations (containing 23.4
percent active ingredient) serve to indicate low toxicity to wildlife and
fish. In an avian dietary test with the Mallard Duck, an LCe of greater

than 4,650 pom (1,090 pom active ingredient) was found for a gest material
containing 23.4 percent ammonium salts of chloramben and related
aminodichlorobenzoic acids. In an avian acute oral toxicity test with the
Bobwhite Quail, an LD5 of 7.7 ml/kg was found for the same test material.
Very brief fish acute %oxicity testing reports indicate, in one test, a 24-hour
LCSO greater than 50 pom with the Fathead Minnow and another test a 96-hour
LCSO greater than 250 ppm with Bluegill Sunfish.

In a preliminary report on testing with a test material containing 10.8
percentammonium chloramben and 34.5 percent monamethyl ammonium chloramben, 96-
hour LC 0's greater than 1000 ppm, 1000 ppm, and 750 ppm for Fathead Minnow,
Bluegill Sunfish, and Rainbow Trout, respectively, are reported.

Risk Assessment

Only cne study on the toxicity of cne of the active ingredients in the soluble
concentrates is of sufficient quality for use in risk analysis. A dietary

IC., and a no—cbserved—-effects level (NOEL) of over 1090 ppm active

indedient in the Mallard Duck was found. Assuming a maximum broadcast
application rate of 4.0 lb. active ingredient per acre (EPA's Use Pattemn
Summary Pevort for Chloramben) an envirommental concentration 1s estimated

for short rangeqrass application as a hypothetical worst-case for residues on
vegetation. The following table portrays the worst-case risk analysis which
applies to the soluble concentrates containing only ammonium chloramben as the
active ingredient:
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Envirommental Worst-Case Toxicity (pom) No Effect Ratio Hazard Patio

Residue NCEL S (Residue/ (Residue/
Feature/ Conc. (cpom) active ingrédient NOEL) Kop)

L ————
Speciles

Short Range Grass 960
Mallard Duck >1090 >1090 <0.88 <0.88

Since the No-Effect Ratio and Hazard Ratio which were calculated are less than
one, the ammonium chloramben soluble concentrate does not pose a likely
significant risk of acute toxicity to waterfowl at current application rates.

b. Data Requirements and Data Gaps: Soluble Concentrates

The following fish and wildlife studies testing the effects of technical grade
ammonium chloramben and technical grade monamethyl ammeonium chloramben are
required as a minimum for the registration of chloramben formulated products
containing these salts:

Required Test Guidelines Section
Avian Single-Dose Oral LD 0 163.71-1
Avian Dietary LCen (2 tes;is) 163.71=2
Fish Acute LCc, 12 tests) 163.72-1
.Acute Toxicity to Aquatic Invertebrates 163.72-2

In addition to the above-listed minimum testing requirements, additional tests
can be required for registration of formulated products depending on the use
pattern, mobility, persistence, toxicity, bicaccumulation, and other
characteristics of the formulated product cr its active ingredients. One or
more of the following tests could be required; the criteria used for
requirement determination are listed in the designated section of the Proposed
Guidelines of July 10, 1978:

Potentially Required Test Guidelines Section
Mammalian Acute Toxicity 163.71-3
Avian Reproduction 163.71-4
Simulated and Actual Field Testing

for Mammals and Birds 163.71-5
Acute Toxicity to Estuarine and

Marine Organisms 163.72=3
Ambryolarvae and Life-Cycle Studies of

Fish and Aquatic Invertebrates 163.72~4
Aquatic Organism Toxicity and Residue Studies 163.72-5
Simulated or Actual Field Testing for Aquatic Organisms 163.72-6

Cepending cn certain conditions (see Guidelines Sections 163.72-1 and 163.72-
2}, the Fish Acute IC., and the Acute Toxicity to Aquatic Invertesbrates tests
could require the testing of the formulated product as well as the technical
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grade oﬁ the active chloramben ingredient for the registration of the
respective formulated product.

For soluble concentrate products containing only ammonium chloramben, data gaps
exist for every cne of the six minimum required tests. For each of these
tests, the technical grade of the ammonium chloramben active ingredient is to
be used as the test material. Sutmission of these required tests is required
for registration of these products.

For soluble concentrate products containing monamethyl ammonium chloramben as
an active ingredient, additional data gaps exist for every one of the six
minimum required tests of this additional active ingredient. For each of these
additional tests, the technical grade of the monamethyl ammonium chloramben
active ingredient is to be used as the test material. Sutmission of these
required tests is necessary for registration of this product.

Due to insufficient product chemistry., envirormental fate, and toxicity
information, the need for any of the additional potentially required tests
which have been listed cannot be determined. Following submission of studies
covering the minimum registration requirements, the Agency will determine if
any of the potentially required tests are necessary.

c. Topical Discussions: Soluble Concentrates
Birds

As discussed in greater detail for the sodium chloramben manufacturing-use
product, to assess the potential impact of a pesticide on birds, the Agency
requires at a minimum certain avian toxicity tests to support the registration
of pesticides. The avian dietary LCS ' test should be conducted with an
upland game bird species (preferably the Bobwhite Quail) and a wild waterfowl
species (preferably the Mallard Duck). The avian single-dose oral LD 0 test
is to be performed on cne of the two species used in the avian dietar? test.
These tests are to be performed using the technical grade of each active
ingredient.

No studies have been submitted which are acceptable in meeting these minimum
requirements for registration. BHowever, supplemental testing data (which is,
however , unacceptable in meeting minimum registration requirements) is
available for birds. In a good avian dietary LCS test on the Mallard Duck
with an ammonium chloramben formulation (Registrag.ion No. 264-138), an NOEL and
an LC., of greater than 4,650 pom (1990 ppm active ingredient) were found
(Trusidw Farms, 1974, 0049). An avian single—dose oral LD, study found an

ILD., of 7.7 ml/kg in testing on Bobwhite Quail with the safe test material
(G2Briel, 1969; ID No. 0145). The latter study is of limited value because
only five male birds were tested per level and little test data were reported.

Freshwater Fish

Several unpublished reports on chloramben toxicity to fish were reviewed, but
conclusions about toxicity cannot be verified, because the test procedures and
test material identity were unavailable.

Amchem Products, Inc. factory correspondence (Otten, 1970, 0l46a) indicates a
Z24-hour LJC‘5 exceeding 50 ppm for a soluble concentrate product (2 lb/gal
active irx ient as chloramben ammonium salt) using Fathead Minnows. In
acdition, a letter (Hughes, 1970, 0146b) indicates a 96~hour LCSO in excess
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of 250 pom for "Amiben" (composition unspecified) using Bluegill Sunfish. A
preliminary report (Bionomics, 1970, 0051) indicates 96-~hour L,C,5 S exceeding
1,000 ppm, 1,000 pom, and 750 pom for the Fathead Minnow, Bluegill Sunfish, and
Rainbow Trout, respectively. The test material, "Amiben Concentrate,”
contained 10.8percent ammonium chloramben and 34.5 percent and monamethyl
armonium chloramben.
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2. Flowable Ccncentrates

Currently registered flowable concentrate chloramben products include the
following listed formulated products:

Registration No. Active Ingredients
264-305 83.0% Sodium Chloramben
264-306 21.0% Sodium Chlorarben

a. Ecological Effects Profile and Risk Assessment:
Flowable Concentrates

Profile

Since the active ingredient in flowable concentrate chloramben products is
sodium chloramben, the toxicity to wild organisms for both may be estimated
from tests for manufacturing-use sodium chloramben (see the Ecological Effects
Profile for sodium chloramben manufacturing-use product).

Risk Assessment

In the following worst-case assessment of risk to wildlife and aquatic
organisms for both flowable concentrates, values for maximum hypothetical
envircrmental concentrations of the active ingredient of the flowable
concentrate products are campared with the toxicity data for various tested
species. Assuming a maximum broadcast application rate of 4.0 lb/acre (EPA's
Use Pattern Summarvy Report for Chloramben), envirormental concentrations are
estimated for direct application to water, for field runoff water, and for
short range grass (as hypothetical worst-case situations for residues of the
flowable concentrate products). The No Cbserved Effects Levels (NCEL's) and
Lc 0's for various fish and wildlife are taken from valid studies described
préviously for the sodium chloramben manufacturing-use product. The following
table portrays the worst-case risk analysis which applies to both the flowable
concentrate oroducts:
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Environmental Worst-Case Toxicity (pom) No Effect Ratio Hazard Ratio

Feature/ Residue ~ (Residue/ (Residue
Species Conc. (pem) NOEL(ai) L’C.so(ai) NOEL) EC-SOl

Water Receiving
Direct Application*

Bluegill

Sunfish 2.94 165 >916 0.018 <0.0032

Rainbow

Trout 2.94 91.6 >916 0.032 <0.0032
Runoff Water**

Bluegill

Sunfish 1.77 165 >916 0.011 <0.0019

Rainobow

Trout 1.77 9l1.6 >916 0.019 <0.0019
Short Range Grass

Mallard Duck 960 >5150 >5150 <0.19 <0.19

Bobwhite

Quail 960 N.A. >3070 N.A. <0.31
N.A. = Not available.

*
b2 4

Assumes complete mixing in a six inch layer of standing water.
Assumes 10% of application in one inch of runoff water.

Since the No—-Effect Ratios and Hazard Ratios which were calculated are
substantially less than cne, sodium chloramben flowable concentrates do not
pose a likely significant risk of acute toxicity to fish or birds at current
application rates of 4 pounds active ingredient per acre. Based on
toxicolegical testing with mammals (see Chapter VII), the hazard to mammals is
also judged to be insignificant. There are no data available to evaluate the
hazard to aquatic invertebrates. Data described in Chapter V for chloramben
(acid form) indicate little potential for significant bicaccumulation in £ish.

b. Data Requirements and Data Gaps: Flowable Concentrates

The minimum required tests and potentially required tests for registration of
flowable concentrates are the same as for all formulated pesticide products and
have been discussed already for the soluble concentrates. Since flowable
concentrate products contain only sedium chloramben as active ingredient, tests
sutmitted and described for the scdium chloramben manufacturing-use product
also serve to fulfill the minimum testing requirements for flowable
concentrates.

Therefore, the data gaps in the minimum testing requirements for flowable
concentrates containing sodium chloramben are the same as for the sodium
chloramben manufacturing-use product:

Required Test Data Gap Reason for Data Gap

Avian Single~-Dose Oral LDS Non—-submission of study.
Acute Toxicity to Aquatic anertebrates Non-submission of study.
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Submission of tests to fill in these data gaps is required for registration of
the f{lowable concentrate products. Due to insufficient product chemistry,
envirommental fate, and toxicity information, the need for any of the
additional potentially required tests cannot be determined. Following
sutmission of studies covering the minimum registration requirements, the
Agency will determine if any of the potentially required tests are necessary.

¢. Topical Discussions: Flowable Concentrates
See the Topical Discussions section for the scdium chloramben manufacturing-use

oroduct for topical discussions relevant to the flowable concentrate products.
No studies have been submitted for the flowable concentrate products per se.
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3. Bmulsifiable Concentrate

The currently registered emulsifiable concentrate chloramben product is the
following formulated product:

Registration No. Active Ingredients
264-260 23.2% Methyl Chloramben

a. Ecological Effects Profile and Risk Assessment:
Emulsifiable Concentrates

Profile

Since the active ingredient in the chloramben emulsifiable concentrate product
is methyl chloramben, the toxicity to wild organisms may be estimated from
tests for the manufacturing-use methyl chloramben (see the Ecological Effects
Profile for methyl chloramben manufacturing-use product).

Risk Assessment

With the exception of the dietary data on an avian upland game species,
Bobwhite Quail, no data were available on the toxicity of methyl chloramben for
a risk assessment. In the following worst-case assessment of risk to wildlife,
for the emulsifiable concentrate, the value for maximum hypothetical
environmental concentrations of the active ingredient of the emulsifiable
concentrate product is compared with the toxicity for the avian upland game
species.

Assuming a maximum broadcast application rate of 3.0 pounds active ingredient
per acre (EPA's Use Pattern Summary Report for Chloramben ), environmental
concentrations are estimated for short range grass (as the hypothetical worst-
case situation for residues of the emulsifiable concentrate product). The NOEL
and 1‘.(:,5 for Bobwhite Quail are taken from the valid study described

previougly for the methyl chloramben manufacturing-use product. The following
table portrays the worst-case risk analysis which apolies to the emulsifiable .
concentrate product:
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Envirommental Worst-Case

: Toxicity No Effect Ratio Hazard Ratio
Feature/ Residue NOEL 1‘..C,5 (Residue/ (Residue/
Species Conc. om  active ingregient NOEL) pre
Short Range Grass 720
Bobwhite
Quail >3120 >3120 <0.23 <0.23

Since the llo-Effect Ratio and Hazard Ratio which were calculated are
substantially less than one, methyl chloramben emulsifiable concentrate does
not pose a likely significant risk of acute toxicity to birds at current
application rates of 3 pounds active ingredient per acre. Based on
toxicological testing with mammals (see Chapter VII), the hazard to mammals is
also judged to be insignificant. There are no data available to evaluate the
hazard to fish or aquatic invertebrates.

b. Data Requirements and Data Gaps: Emulsifiable Concentrate

The minimum tests and potentially required tests for registration of
emulsifiable concentrates are the same as for all formulated pesticide products
ard have been discussed already for the soluble concentrates. Since the
emulsifiable concentrate products contain only methyl chloramben as the active
ingredient, teSts submitted for registration of the methyl chloramben
manufacturing-use product would also serve to fulfill the minimum testing
requirements for the emulsifiable concentrates.

With the exception of an acceptable avian dietary T.C% with an upland game
bird species, no acceptable studies have been submit gd for the methyl
chloramben manufacturing-use product. Therefore the data gaps in the minimum
testing requirements for the emulsifiable concentrates are the same as for the
methyl chloramben manufacturing-use product. Submission of tests to fill in
these data gaps is required for registration of the emulsifiable concentrate
products.

Due to insufficient product chemistry, envirormental fate, and toxicity
information, the need for any of the additional potentially required tests
camnot be determined. Following the submission of studies covering the minimum
registration requirements, the Agency will determine if any of the potentially
required tests are necessary.

¢c. Topical Discussions: Emulsifiable Concentrate

See the Topical Discussions section for the methyl chloramben manufacturing-use
product for topical discussions relevant to emulsifiable concentrate products.
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4. Granular Chloramben

Currently registered granular chloramben products include the following listed
formulated products:

Registration No. Active Ingredients

264-167 10.8% Ammonium Chloramben

264~175S 10.8% Ammonium Chloramben

264-191 1.3% Ammonium Chloramben

264-243 4.3% Ammonium Chloramben

2749-169 10.8% Ammonium Chloramben

264-251 5.4% Ammonium Chloramben and 17.3%
Moncmethyl ammonium Chloramben

264-274 2.82% Ammonium Chloramben and 8.46%

Monamethyl ammonium Chloramben

a. Ecological Effects Profile and Risk Assessment
Granular

Profile

Since granular chloramben products contain ammonium chloramben or ammonium
chloramben with moncmethyl ammonium chloramben as active ingredients (as do the
soluble concentrate formulated products), the ecological effects profile of the
soluble concentrates is directly applicable to granular products and will not
be repeated here. Granular products, however, can pose a unique hazard to
birds. Birds may selectively pick up granules as food or as grit for
incorporation into their gizzards. 2An evaluation of this hazard cannot be
made, however, without the required toxicity data for birds.

Risk Assessment

There are insufficient toxicity data for any sort of risk assessment for
wildlife or aquatic organisms.

b. Data Requirements and Data Gaps: Granular

The minimum data requirements for granular products are the same as those for
the soluble concentrates. Fulfillment of data gaps which have been identified
for the soluble concentrates will serve to fulfill the minimum data
requirements for the granular products at the same time. Testing is required
on technical grade ammonium and technical grade moncmethyl ammonium chloramben.

However, due to insufficient product chemistry, envircnmental fate, and
toxicity information, the need for any of the additional potentially required
tests cannot be determined. Following the submission of studies covering
minimum registration requirements, the Agency will determine if any of the
potentially required tests are necessary.

c. Topical Discussions: Granular

Refer to the Topical Discussion section for the soluble concentrates for
topical discussions relevant to the granular products.
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Guide to Use of This 3ikl iography

1. Content of 3ibliogravhv. This bibliography contains citations of all
che studies reviewed Sy EPA in arriving at the positions and coneclusions
stated elsewhere in this standard. The bibliography is divided into
3 seczions: (1) citations that contributad information useful zo 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 bYe
inappropriate for use in developing the standard, and (3) standard
reference material. ?Primary sources for studies in this bibliography have
bean the body of data submitted to EPA and its predecessor agencies in
support of past regulatory decisions, and the rublished techniecal
Literature.

2. Units of Entry. The unit of entry in this bibliography is called a
"study". In che case of published materials, this corresponds closely to
an article. In the case of unpublished materials submitted to che
agency, the Agency has sought to identify documents at a level parallel to
a published articie from within the typically larger volumes in which they
were submitted. The resulting "studies' generally have a distinct title
(or at least a single subjecz), can stand alone for purposes of review, and
can e 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 biblj

agthot_', date of the decument and title. Each entry be;b'ifogt:aptgz fg;tsggt ﬁeby

citation proper, a fqur digit.identifier Preceeded by a colon (ie. :0039). At

Slggst.:op of each section of this bibliography is an alpha-numeric identifier (GS
62) . Thege identifiers are joined to camplete the identification number for

a citation (ie. GS-0086:0039). These numbers are called "Temporary Record ¢

Identifiers", or TRID's,and they should be i Py
refersnce is required. Y used at any time a specific

4. TForm of the Entry. In addition to the Temporary Record Identifier (TRID),
each encry consists of a bibliographic citation containing standard
elements followed, in the-case of materials submitted to EPA, by a
description of the earliest known submission. The bibliographic
conventions used reflect the standards for the American National Standards
Institute (ANSI), expanded to provide for certain special needs. Some
expl anatory 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 submitzer as author.

b. Document Date. When the date appears as four digits with no
guestion marks, the Agency took it directly from the document. When a
four-digit dace is followed by a question =nark, the bibliographer
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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.

Title. This i{s 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.

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

trailing parenthesis include (in addition to any sel f-explanatory
text) the following elements describing the earliest known submission.

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

(2) Adminiscracive Number. The next element, immediately
following the word ‘under’, is the registration number,
experimental permit number, petition number, or other
administrative number associated with the earliest known
submission.

(3) Submitter. The third element is the submitter, following
the phrase ‘submitted by’. When authorship is defaulted to
the submitter, this element is omitted.

(4) 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 number 123456, the first
study would be 123456~A; the second, 123456-B; the 26th,
123456~=2; and the 27th 123456=AA.
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OFFICE OF PESTICIDE PROGRAMS
PESTICIDE DOCUMENT MANAGEMENT SYSTEM
CASE BIBLIOGRAPHY

Section l: Citations Considered to be Part of the Data Base

Supporting Registrations Under the Standard.

I.D.# Citation
GS-0086:
10039 Affiliated Medical Research (1973) Subacute toxicity of

: 0036

:0124

: 0127

: 0125

:0104

:0136

:0154

:0159

10135

Amiben methyl ester in the diet of two wild fowl species -
Bobwhite Quail and Pekin Duck. (Unpublished report
received 8-17-73 under 264-138; CDL:128274)

Affiliated Medical Research (1973) Subacute toxicity of
Amiben sodium salt in the diet of two wild fowl species -
Bobwhite Quail and Pekin Duck. (Unpublished report
received 11-20-73 under 264-138; CDL:132340)

Amchem Products, Incorporated (1959) Chemical and physical
properties of amiben and dinoben. (Unpublished study
received 10-19-59 under 264-138; CDL:002082)

Amchem Products, Incorporated (1960) Amiben results on
soybeans, summary. (Unpublished report received 7-5-60
under 264-138; CDL:002083)

Amchem Products, Incorporated (1960) Chemical and physical
properties of chloramben. (Unpublished study received 7-
5-60 under 264-138; CDL:002083)°

Amchem, Products (1961) Amiben Cl4 special problem.
(Unpublished report received 2-1-62 under 264-Q:
CDL:121497)

Amchem Products, Incorporated (1961l) Cl4 Amiben pre-
emergent tracer study in soybeans. (Unpublished study
received 6-13-61 under 264-138; CDL:002088)

Amchem Products, Incorporated (1961) Metabolism cf Amiben
in plants. (Unpublished study received under 264-
138; CDL: 002083)

Amchem Products Inc., (1961) Metabolite analysis 2,5
dichlorophenol in soybeans. (Unpublished study
reveiwed 4-3-67 under 7F0591; CDL: 090758)

Amchem Products, Incorporated (1961) Method of analysis
for traces of amiben in de-ciled soybean meal as developed
by Dr. V.H. Freed with minor modifications by Amchem
Residue Lab-in colloboration with Dr. Freed. (Unpublished
study received 6-2-51 under 264-138; CDL:002087)
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+0103

: 0106

: 0098

: 0158

:0102

: 0016

:0108

:0162

:0163

:0107

: 0093

Amchem Products, Incorporated (196l) Separation and
detection of 2,5-dichlorobenzoic acid, 3-
aminobenzoic acid and 2,5-dichloro-3-aminobenzoic
acid (Amiben) by paper chromatography.

(Unpublished report received 8-4-61 under 264-138;
CDL:101235%)

Amchem Products, Incorporated (1963) Addenda to residue
data on tomatoes. (Unpublished report received 3-14-63
under 264-Q; CDL:121515)

Amchem.Products, Incorporated (1963) Amiben analysis in
tomatoes. (Unpublished study received 01-01-01 under 264-
Q; CDL:121500)

Amchem Products, Incorporated (1963) Analysis of Amiben
treated lima beans for possible traces of 2,5-
dichloroaniline. (Unpublished study received 11-1-63
under 264-X; CDL:121407)

Amchem Products, Inc. (1963) l4C-Amiben in lima beans;
extraction efficiency study, translocation study.
(Unpublished study received 4-3-67 under 7F0591;
CDL:090758)

Amchem Products (1963) Evaluation for NR use of Amiben on
tomatoes. (Unpublished review dated 3-15-63;
CDL:121516)

Amchem Products, Incorporated (1963) Factory
correspondence. Subject: combined dichloroaniline in

lima bean plants. (Unpublished memo received 12-18-63;
CDL:121521)

Amchem Products, Incorporated (1963) Lima bean residue
data and analytical method. (Unpublished study received
11-7-63 under 264-Q; CDL:121493)

Amchem Products, Incorporated (1963) Metabolite analysis
2,5~dichlorocaniline in dry beans and peppers.
(Unpublished study received 4-3-67 under 7F0591;
CDL:090758)

Amchem Products, Incorporated (1963) Metabolite analysis
2,5=-dichlorocaniline in !ima beans. (Unpublished
study received 4-3-67 under 7F0591; CDL: 090758)

Amchem Products, Inc. (1964) Amiben residue analysis on
lima bean plants. (Unpublished study received 1-7-
64 under 264-Q; CDL:12150S)

Amchem (1964) Amendment to previous evaluations of data
for NR registrations on dry beans and peppers.
(Unpublished review dated 3/4/64; CDL:121507)
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: 0080

: 0008

: 0097

:0164

:0161

: 0096

:0076

: 0071

:0115

:0077

:0010

Amchem Products, Incorporated (1964) Analysis of sweet
potatoes for possible residues of Amiben. (Unpublished
report received 6-17-64 under 264-167, 264-138;
CDL:101242)

Amchem Products, Incorporated (1964) Analysis of corn for
possible residues of Amiben. (Unpublished study received
8-18-64 under 264-138, 264-167; CDL:101234)

Amchem Products, Incorporated (1964) Analysis of dry beans
and peppers treated with 3-amino-2,5-dichlorobenzoic acid
for possible traces of 2,5 dichloroaniline. (Unpublished
study received 2-28-64 under 264-175; CDL:121513)

Amchem Products, Incorporated (1964) Lima bean residues,
letter from Libby, McNeill, and Libby. (Unpublished
letter received 1-23-64; CDL:121494)

Amchem Products, Incorporated (1964) Metabolite analysis
2,5-dichlorocaniline in pumpkin and squash. (Unpublished
study rceived 4-3-67 under 7F05991; CDL:090758)

Amchem Products, Inc. (1964) Metabolite analysis 2,5
dichloroaniline in sweet potatoes (improved
methodology) . (Unpublished study received 4-30-67
under 7F0591; CDL: 090758)

Amchem Products, Incorporated (1964) Validation of
analysis of Amiben in dry beans. (Unpublished study
received 1-30-64 under 264-138, 264-167; CDL: 121518)

Amchem Products, Incorporated (1965) Amiben on peanuts
supplement No. l: Analysis of Amiben treated peanuts for
possible presence of 2,5-dichloroaniline. (Unpublished
report reeceived 4-13-65 under 264-138, 264-167;
CDL:101240)

Amchem Products, Incorporated (1965) Improved method for
determination of residues in soybeans. (Unpublished study
received 10-26-65 under 264-138; CDL:101238)

Amchem Products, Incorporated (1965) Information sheet.
(Unpublished study received 12-1-65 under 264-Q;
CDL:106953

Amchem Products, Incorpora-ed (1965) Section 3: Residue
analysis; analysis of peanuts for possible residues of
Amiben. (Unpublished report received 2-24-65 under 264-
138, 264~-167; CDL:101241)

Amchem Products, Incorporated (1966) Amiben solubilities.
(Unpublished report received 01-01-01 under 264-9Q;
CDL:121514) :
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: 0085
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:0084

:0109

: 0006
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Amchem Products, Incorporated (1966) Chemical data sheet:
methyl ester 6f Amiben. (Unpublished study received 2-26-
70 under 0F0957; CDL:091633)

Amchem Products, Incorporated (1966) Rate of hydrolysis of

various esters of amiben. (Unpublished report received 0l-
01-01)

Amchem Products, Incorporated (1967) Analytical methods
and sample data on drybeans. (Unpublished report received
4-3-67 under 7F0591; CDL:090758)

Amchem Products, Incorporated (1967) Radiotracer and
metabolism Studies. (Unpublished report received 4-3-67
under 7F0591; CDL:090758)

Amchem Products, Incorporated (1967) Soil residues.
(Unpublished study received 4-3-67 under 7F0491;
CDL:090758)

Amchem Products, Incorporated (1968) Amiben tissue storage
study. (Unpublished study rerceived 10-~15-68 under
7F0591; CDL:090759)

Amchem Products, Incorporated (1968) Analysis of cucumbers
for Possible residues of Amiben. (Unpublished study
received 01/01/01).

Amchem Products, Incorporated (1968) Improved methodology
for the determination of Amiben residues in various

crops. (Unpublished study received 10-25-68 under 7F0591;
CDL:090759)

Amchem Products, Incorporated (1968) Residue analysis of
Amiben super 6 liquid and granular. (Unpublished study
received 5-23-75 under 264-266; CDL:101106)

Amchem Products, Incorporated (1969) Analytical methods
and data for detection of residues on soybeans.
(Unpublished study received 10-6-~69 under 264-ELR,
264-ELE; CDL:101237)

Amchem Products, Incorporated (1969) Residues of Amiben
and Atrazine in corn. (Unpublished report received 10-22-
69 under 264-ELG; CDL:101220)

Amchem Products, Incorporated (196?) Gas chromatographic
method for the analysis of lima beans for possible
residues of Amiben. (Unpublished study received 4-3-67
under 7F0591; CDL:090758)

Amchem Products, Incorporated (196?) Gas chromatographic
method ‘for the analysis of tomatoes for possible residues
of Amiben. (Unpublished study received 4-3-67 under
7F0591; CDL:090758)
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Amchem Products, Incorporated (1962?) Residues on
soybeans. (Unpublished report received 01/01/01).

Amchem Products, Incorporated (196?) The name, chemical,
identity, composition of Amiben. (Unpublished study
received 3-31-67 under 7F0591; CDL:090879)

Amchem Products, Incorporated (1976) Amiben/Lasso on
soybeans chloramben analyses. (Unpublished report
received 4-13-76 under 264-138; CDL:225085)

Amchem Products, Incorporated (1978) Amiben PKa values.
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CDL:234221)

Amchem Products, Incorporated (1978) Amiben sodium
salt/corn residues. (Unpublished study received 6-22-78
under 264-306; CDL:234221)

Amchem Products, Incorporated (1978) Amiben sodium
salt/soybean residues. (Unpublished study received
6-22-78 under 264-306; CDL:234221)

Amchem Products, Incorporated (1978) Analysis of soybeans
and soybean hay (dry vines) for possible residues of
chloramben resulting from postemergence treatments with
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138; CDL:238013)

Amchem Products, Incorporated (1978) Formulation
stability. (Unpublished study received 6-22-78 under 264-
306; CDL:234221)

Amchem Products, Incorporated (1978) N-Nitrosamine
analyses/formulated products. (Unpublished study received
7-11-78 under 264-138, 264-244; CDL:234361)

Amchem Products, Incorporated (1979) Physical/chemical
properties of technical grade sodium Chloramben.
(Unpublished study received 4-10-79 under 264-305;
CDL:238008)

Amchem Products, Incorporated (197?) Procedure for the
determination of 3-amino 2,5-dichlorobenzoic acid
(Chloramben) in Amiben formulations. (Unpublished study
received 4-10-79 under 264-306; CDL:238007)

A.M.E. Associates (1966) Reproduction study in albino rats
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dichlorobenzoic acid). Project #200-064. (Unpublished
study received February 28, 1967 under 7F0S91 prepared

for Amchem Products Inc., CDL:090760)
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