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CHAPTER I: HOW TO RF.GISTER UNDER A REGISTRATION STANDARD 

I. Org~nizatfon of the Standard 
2. Purpose of the Standard 
3. Requirement to Re-register Under the Stnndord 
4. "Product Specific" Data and °Ceneric" Data 
5. Data Compensation Requirements under FIFRA )(c)(l)(D) 
6. Obtaining Data to Fill" Data Gaps"; FIFRA J(c)(2)(B) 
7. Amendments to the Standard 

I. Organization of the Standard 

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

2. Purpose of the StAndard 

Section 3 of the Federal lnsecticirle, Ft1ngicirle, and Rodenticide Act (FIFRA) 
provides that "no person in any State may distribute, sell, offer for sAle. 
hold for sale. ship, deliver for shipment, or receive (and having so received) 
deliver or offer to deliver. to ROY person ~ny pesticide which is not 
registered with the Acl'Tlinistrator (of F.PAJ ." To approve the registration of a 
pesticide, the Administrator must find, pursuant to Section 3(c)(5) that: 

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

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

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

(D) when used in accordance ~1th widespread and commonly recognized 
practice it will not generally ~ause unreasonable adverse effects 
on the environment." 

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

First, EPA and its predecessor agency, the United States Department of 
Agriculture (USDA)• routine! y reviewed registration appl !cations on a "product 
by product" basis, evaluating each product-specific appl !cation somewhat 
independently. In the review of products containing similar components. there 
was little opportunity for a retrospective review of the full range of 
pertinent data available in Agency files and in the public literature. Thus the 
"product by product" approach was often inefficient and sometimes resulted in 
inconsistent or incomplete regulatory judgments. 

1-1 



Second, over the years, as a result of inevitable and continuing advances in 
scientific knowledge, methodology, and policy, the data hase for many 
pesticides came to be considered inadequate by current scientific and 
regulatory standards. Given the long history of pesticide regulation in 
several agencies, it is even likely that materials may have been lost from the 
data files. When EPA issued new requirements for registration in 1975 (40 CFR 
162) and proposed new guidelines for hazard testing in 1978 (43 FR 29686, July 
10, 1978 and 41 FR 37)36, August 2, 1978), many products that had already been 
registered for years were being sold and used without the same assurances of 
human and envfronmental safety as was being required for new products. Because 
of this inconsistency, Congress directed EPA to re-register all previously 
registered products, so as to bring their registrations and their data bases 
into compliance with current requirements, [See FIFRA Section 1(g)l. 

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

A new review procedure has been developed. Under it, EPA publishes documents 
called Registration Standards, each of whirh discusses a particular pesticide 
nctive ingredient. Each Registration Standard sunnarizes all the data 
available to the Agency on a particular active ingredient and its current uses, 
and sets forth the Agency's comprehensive position on the conditions and 
requirements for registration of all existing and future products tJhich contain 
that active ingredient. These conditions and requirements, all of which 1:1ust 
be ~et to obtain or retain full registration or reregistration under Section 
3(c)(5) of FIFRA, include the submission of needed scientific data which the 
Agency does not now have, co~pl1ance with stand~rds of toxicity, com~osition, 
labeling, and packaging, and satisfaction of the data conpensation provisions 
of FIFRA Section )(c)(l)(D). 

The ~tandard will also serve as a tool for product classification. As part of 
thP registration of a pestiride product, EPA may clas~ify each product for 
"general use" or "restricted use" fFIFRA Section 3(d)l. A pesticide is 
rlassified for "restricted use" when some special regulatory restriction is 
neerled to ensure against unreasonable adverse effects to man or the 
environMent. Many such risks of unreasonable arlverse effects can be"lessened 
if expressly-designed label prc-cautions are strictly followed. Thus the special 
rc~ulatory restriction for a "restricted use" pesticide is usually a 
requiren('nt that it he appl led only by, or un~er the supervision of, an 
applicator who has heen certified hy the State or Federal government as being 
co~petent to use pesticide safely, responsibly, anrl in accordance with lahel 
directions. A restricted-use pc-sticide can have other regulatory restricti'ons 
[40 CFR l62.Il(c)(5)l instea~ of, or in addition to, the certified applicator 
requirement. 7hese other re~ulatory restrictions may include .such .tctfons .1s 
seasonal or regional limitations on use, or a requirement for the monitoring of 
residue levels after use. A pesticide classified f''general use," or not 
classified at all, is available for use by any individual who is in compliance 
uith State or local regulations. The Re~fstration Standard review compares 
information about potential adverse effects of specifir uses of the pesticide 
with risk criteria listed in 40 CFR 162.ll{c), and thereby determines whether a 
product needs to be classified for "restricted use." If the Stanrlard does 
classify a pesticide for "restricted use," chis determination is stated in the 
second chapter. 
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J. Requirement to Reregister Under _the Standard 

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

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

EPA will issue a notice of intent to cancel the registration of any currently 
registered product to which this Stan~ard applies if the registrant fails to 
comply with the procedures 

1 

for reregistration set forth in the Guidance Package 
which accompanies this Standard. 

4. "Product Specific" Data anct "Generic" Data 

In the course of developing this Standard, EPA has determined the types of data 
needed for evaluation of the properties and effects of products to which the 
Standard applies, in the disciplinary areas of Product Chemistry, Environmental 
Fate, Toxicology, Residue Chemistry, and Ecological Effects. These 
deterninations are based primarily on the data Guidelines proposed in 43 FR 
29696, July 10, 1978; 43 FR 373]6, August 22, 1978; and 45 FR 72948, November 
3, 1980, as applied to the use patterns of the products to which this Standard 
applies. Where it arpeared that data from a normally applicable Guidelines 
requirenent was actually unnecessary to evaluate these products, the Standard 
indicates that the requirement has heen waived. On the other hand, in sor.1e 
cases studies not required by the Guidelines may be needed because of the 
particular col!lposition or use pattern of products the .Standard covers; if so, 
the Standard explains the Agency's reasonin~. Data guidelines have not yet 
been proposed for the Residue Chemistry discipline, but the requirements for 
such data have been in effect for some time and are, the Agency believes, 
rel at_ivel y familiar to registrants. Data which we have found are needed to 
evaluate the registrability of some products covered by the Standard may not be 
needed for the evaluation of other products, depenr!ing upon the composition, 
formulation type, and intended uses of the product in question. The Standard 
states which data requirements apply to which produc categories. (See the 
third chapter,) The various kinds of data normally required for registration 
of a pesticide product can be divided into two basic groups: 

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

B. Generic data that pertains to the prorerties or effects of a 
particular· ingredient, and thus 1-s relevant to an evaluation of 
the risks and benefits of all products containing that ingredient 
{or all such products having a certain use pattern), regardless of 
any such product's, unique conposition. 

The Agency requires certain "product specific" data for each product to 
characterize the product's particular composition and physical/chemical 
properties (Product C~emistry), and to characterize the product's acute 
toxicity (which is a function of its total composition). The applicant for 



registration or reregistration of any prod11ct, whether it is a manufacturing
use or end-use pro~uct, and without regard to its intended use pattern, must 
submit or cite enough of this kind of data to allow EPA to evaluate the 
product. For such purposes• "product specific" data on any product other than 
the applicant's is irrelevant, unless the other product is closely similar in 
composition to the applicant's. (Hhere it has heen found practicahle to group 
similar products for purposes of evaluating. with a single set of tests, all 
products in the group, the Standard so indicates.) "Product specific" data on 
the efficacy of particular end-use products is al so required where the exact 
fornulation may affect efficacy and where failure of efficacy could cause 
public health problems. 

All other <iata needed to evaluate pesticidP products concerns the properties or 
effects of a particular ingredient of products (nomally n pesticidally active 
ingredient, but in some cases a pesticfdally inactive, or "inert", 
ingredient). Some data in this "generic" category are requiren to evaluate the 
properties and effects of all products containing that ingredient fe.g., the 
acute LD-50 of the active ingredient in its technical or purer grade; see 
proposed 40 CFR 16J.81-l(a), 4J FR 173551. 

Other "generic" data are required to evaluate Rll products which both contain a 
particular ingredient and are intende<l for certain uses_ (see, e.g.• proposed 40 
CFR 16).82-1, 43 FR 3736), which requires subchronic oral testing of the active 
ingredient with respect to certain use patterns only). Where a particular data 
requirement is use-pattern dependent, it will apply to each end-use product 
which is to be labeled for that use pattern (except where such end-use product 
is formulated from a registered r.1anufacturing-use product permitti.ng such 
formulations) and to each manufacturing-use product with labeling that allows 
it to be used to make end-use products with that use pattern. Thus, for 
example. a subchronic oral dosing study is needed to evaluate the safety of any 
manufacturing-use product that legally could be used to make an end-use, food
crop pesticide. But if an end-use product's label specified it was for use 
only in ways that involved no food/feed exposure and no repeated human 
e_xposure, the subchron"ic oral dosing study would not be required to evaluate 
the product's safety; and if a manufacturing-use product's label states that 
the product is for use only in ~aking end-use products not involving food/feed 
use or repeated human exposure. that subchronic oral study would not be 
relevant to the evaluation of the manufacturing-use product either. 

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

5. Data Compensation Requirements under FIFRA 3(c)(l)(D) 

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

A. The data were first submitted.to EPA (or to its predecessor 
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agencies. USDA or FDA), on or after January 1, 197n; 

B. The data were submitted to EPA (or USDA or FDA) by So!!le other 
applicant or registant in support of an application for an 
experimental use permit, an amendment adding a new use to a 
re~istration, or for re~istration, or to support or maintain in 
effe~t an existtng registration; 

C. They are the kind of data vhich are relevant to the Agency's 
decision to register or reregister the applicant's product 
under the Registr;ition 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 conclusions; and 

E. They are not data for which the applicant has been exempted by 
FIFRA Section 3(c)(2)(D) from the duty to offer to pay 
cornpensation. (This exemption applies to the "generic" data 
concerning the safety of an active ingredient of the applicant's 
product, not to "product specific 11 data. The exemption 1s 
available only to applicants whose product is labeled for end
uses for which the active in~redient in question is present in 
the applicant's product hecause of his use of another registered 
product containing that active ingredient which he purchases from 
another pro<lucer.) 

An applicant for reregistration of an already registered product under this 
Standard, or for registration of a new product under this Standard, accordingly 
must determine which of the data used hy EPA in developing the Standard must be 
the subJect of an offer to pay compensation, anrl must sub~it with his 
application the appropriate statements evidencing his compliance with FIFRA 
Section J(c)(l)(D). 

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

Each applicant for registration or reregistration of a manufacturing-use 
product, and each applicant for registration or reregistration of an end-use 
product, who 1s not exempted by FIFRA Section 3{c)(2)(D), must comply with the 
Section 3(c)(l){D) requirements with respect to each item of "generic" data 
that relates to his product's intended uses. 

A detailed description of the procedures an applicant must follow in applying 
for reregistration (or new registration) under this Standard 1s found in the 
Guidance Package for this Standard. 



6. Obtaining Data to Fill "Data Gaps"; FIFRA 3(c)(2){B} 

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

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

The Standard lists, in the third chapter, the "generic" data gaps and notes the 
classes of products to which these data gaps pertain. The Standard also points 
out that to he registrable under the St;indard, a product must he supported by 
certain required "proiuct specific" data. In some cases, the Agency may 
possess sufficient "product specific" ciata on one currently registere<l product, 
but may tack such data on another. Only those Standards which apply to a very 
small number of currently registered products will atte~pt to state 
definitively the " product specific" data gaps on a "product by pro:!uct" 
basis. (Although the Standard will in some cases note which data that EPA does 
possess woulci suffice to satisfy· certain "product specific" data requirements 
for a category of products with closely similar co~position characteristics.) 

As part of the process of reregistering current! y registered products, EPA will 
issue Section 1(c)(2)(B) cHrect:ives requiring the registrants to take 
appropriate steps to fill all identified data gaps -- whether the data in 
question are "product specific" or "generic" -- in accordance with a. schedule. 

Persons who wish to obtain registrations for new products under this Standard 
will be required to submit (or cite) sufficient "product specific" data before 
their applications are approved. Upon registration, they will be required 
under Section 3(c)(2)(B) to take appropriate steps to submit data needed to 
fil t "generic" data gaps. (\Je expect they will respond to this requi remenc by 
entering into cost-sharing a~reements with other registrants who previously 
have been told they must furnish the data.) The Guidance Package for this 
Standard details the steps that must he taken hy registrants to comply with 
Section 3(c)(2)(B). 

7. Amendments to the St~ndard 

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

Each Registration Standard is based upon all data and information available to 
the Agency's reviewers on a particular date prior to the publication rlate. 
This ;'cut-off" date is stated at the beginning of the second chapter. Any 
subsequent data submissions and any approved amend~ents will be incorporated 
into the Registration ~tandard by means of addenda, which are available for 
inspection at EPA in Washington, D.C., or copies of which may be requested frorn 
the Agency. When all the present "data gaps" have been filled an,i the 
submitted data have been reviewed, the Agency will revise the Registration 
StandaTd. ThereafteT, when the Agency determines that the internally 
maintained addenda have significantly altered the conditions for registration 
under the Standard, the document will be updated and re'-'isslled. 

While the Registration Standard discusses only the uses and hazards of products 
containin~ the designated active ingredient(s), the Agency is ~lso concerned 
with the potential hazards of so~e inert ingredients and impurities. 
Independent of the development of any one Standard, the Agency has initiated 
the evaluatjon of some inert pesticide ingredients. Where the Agency has 
identified inert ingredients of concern in a speci fie product to which the 
Standard applies, these ingredients will he pointed out In the Guidance Package, 
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II 

Regulatory Position 

I. lntro<luction 

This chapter describes in detail the Agency's regulatory position on 
products which contain a~monium sulf~mate as the sole active ingredient. The 
regulatory position adopted by the Agency incorporates a number of 
considerations. Foremo~t among these considerations is an analysis of the 
registrahil ity of products containing amr.ion1u';':I sul famate based on the risk 
criteria found in SPction 162.ll(a) of Title 40 of the U.S. Code of Federal 
Regulations. The Agency's determination is presented below, and the rationale 
for this decision follows the position. 

In addition to the basic regulatory decision and rationale, this 
chapter includes the follo~ing: criteria for the registration of ammonium 
sul farnatf." products under the Stan~ard; acceptable ranges and limits for product 
~omposition, acute toxicity, an1 use pattern/application method; required 
labeling; tolerance reassessment. 

The scientific bdsis for a decision presented in this chapter can be found by 
reading the various rl1scfplinary chapters (Chapters IV-VIII) which provide 
summaries of available scientific data on ammonium sulfamate. The data 
requirements and data gaps are presented in Chapter III, Tables 1-3. Also, the 
reason for establ ishin~ a data requirement can be found in the footnotes of the 
tables in Chapter Ill and also in the topical discussion portion of Chapters IV
VIII. References to Agency guidelines for testing are provided \or.'len 
appropriate. In instances where the data requirements differ from the 
guideline requirements, the rationale is presented in the footnotes of the 
tables. 

2. Description of Chemical 

Ammonium sul famate is an inor~anic salt used as a herbicide on a variety of 
sites. It is a non-volatile, crystalline solid. Arnnonium sulfamate also has 
the following non-pesticldal uses: flameproofing of textiles and paper 
products, for electroplating solutions, for generation of nitrous oxide gas. 
Only the herbicidal use of this chemical will be addressed in this standard. 

Ammonium sulfamate is the accepted name for the chemical. The Weed Science 
Society of Aclert ca. (WSSA) has adopted the common name of "AMS". Tr a.de names 
for this chemical include: "Ammate" and "Ikurinn. The Chemical Abstracts 
Registry (CAS) number for ammonium sulfamate is 7773-06-0, and the EPA 
Shaughnessy number is 005501. 

3. Regulatory Position for Products Containing Ammonium Sulfa~ate 

Ammonium sulfamate as described in this Standard may be registered 
for sale, distribution. reformulation, and use in the United States. 
Considering information available to the Agency as of March 10. 1981, the 
Agency finds that none of the risk criteria found in Section 162.ll(a) of Title 
40 of the U,S, Code of Federal Regulations were met or exceeded for ammonium 
sul famate. 
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The information available to the Agency at the time of the development of this 
Standard was very l imtted. The Agency does not have reason to h<>.l ieve th;i t 
the use of this herbicide will cause unreasonable adverse effects when used in 
compliance with proper label directions and precautions. Arn:noniur:i sulf:ir.1ate 
products currently registered may be reregistered subject to t~e conditions 
ictposed for data requirements. New products t1ay be registered under this 
Standard, and are subject to the same requirements. 

4. Regulatory Rationale 

Am:nonium sul famate was developed and introduced as an herbicide in the early 
l940's for the control of woody plants. The chemical has had appreciable use 
as a herbicide since then, with annual production fi~ures ran~in~ from 3 to 10 
rn il 1 ion pounds. 

Ammonium sulfamate products are registered for both do:nestic and 
nondomestic, terrestrial outdoor use. Also, since the chemical is used to 
control poison ivy in apple and pear orchards, it is considered to have a food 
use. 

Acute toxicity data are available only for a soluble concentrate forr.iulation of 
ammonium sulfamate. These data indicate a low toxicity potential. •:,- adequate 
chronic studies are available. Insufficient data on a 19-rnonth feeding study 
in rats and summary data for a rat reproduction study \Jere submitted. No 
consistent toxic effects were ohserved on growth, reproductive performance, 
viability, or lactation, and no abnormal histopathological findings ,.,ere 
reported ·by the authors. 

Some data are available on the physical/cheoical properties of a~monium 
sulfamate, but major gaps exist in the product chemistry data base. There are 
no acceptable studies for the ecological effects or environnental fate 
of ar.unonium sulfamate and, also, there is not adequate data on residues on 
apples, pears and their by-products. Therefore, the hazards and potential 
risks to humans and the environment as a result of exposure to ammonium 
sulfamace cannot be adequately assessed at this time. 

The human accident data reported on this chemical included four incidents 
involving ammoniun sulfarnate atone and one incident involving act~onium 
stufamate in combination with other chemicals. All of the persons involved in 
these incidents received emergency and precautionary medical attention. Three 
of the reported incidents consisted of accidental splashing of am:nonium 
sulfarnate in the eye and face. After the affected areas were washed throughly 
with water. no symptoms or injury persisted. One incident involved an 
agricultural worker who developed a respiratory illness after spraying ammonium 
sulfamate. However, the attending physician stated that the case was not one 
of pesticide poisoning. The case involving the ingestion of ammonium sulfamate 
in combination with other chemicals was an attempted suicide, but the subject 
remained asymptomatic. 

Although some accidents have been reported for this chemical, the reported 
incidents were not of a serious nature and were treated effectively. The lack 
of substantive accident data is significant since this chemical has been used 
for approximately forty years. 
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In·addition, the parent compound of ammonium sul.famate, sulfamic acid, was 
assigned the generally recognized as safe statue (GRAS) as an indirect human 
food ingredient by the Food and Drug Administration (FR Notice Vol.44 1 No.31 -
Febru~ry 13, 1979, p.9402). The review conducted by FDA considered the health 
aspects of sulfa~ic acid as an ingredient of food packaging materials. An 
extensive search of the literature was conducted. No chronic studies relating 
to possible carcinogenicity, mutagenicity, or teratogenicity of sulfamic acid 
were available. The decision to classify sulfamlc acid in the generally 
recognized as 1aafe status {GRAS) as an indirect human food ingredient was done 
on the basis that there was no evidence in the availahle information on 
sul.farnic acid that demonstrates, or suggests reasonable grounds to suspect, a 
hazard to the public when it is used in food-packaging materials as currently 
practiced or as it might be expected to be used for such purpose in the future. 

5. Criteria~ Registration~~ Standard 

To be subject to this Standard. ammonium sul.faraate products must meet the 
following conditions: 

l. contain ;mmon1um sulfa~ate as the sole active ingredient; 
2. be within acceptable stan~ards of product composition; 
3. be within acceptahle acute toxicity limits; 
4. he laheled for acceptable end-uses; and 
5. bear required labeling. 

'Manufacturing-use a~monium sulfarnate products r:mst bear label directions 
for fornulations into acceptable end-uses. 

The applicant for re~istration or reregistration of ammonium sulfamate 
products subject to the Standard must comply with al 1 tenns 11.nd conditions 
descrihed in this Standard, including cornmitcent to fill data gaps on a time 
schedule specified hy the A~ency anrl, when applicable, offer to pay 
compensation to the extent required by 1(c)(l)(D) and 3{c)(2)(D) of the Federal 
Insecticide, Fungicide, and Rodenticide Act {FIFRA1, as amended, 7 u.s.c. 136 
(c)(l)(D) and 116 (c)(~)(D). 

The only registrant that h-'ts suhr:\i t ted <fat a in support of at11t:1onium sul farnate 
registrations, and has not waived rights to compensation for data, is 

· E. I. DuPont de Nemours and Company. 

Acceptable Ranges and Limits 

A. M.'.lnnfacturing-use Ar.monium Sulfamate 

I. Product Composition St-'tndards 

To be covered under this Standard, r.ianufacturing-use ammonium sul famate 
products must contain ammonium sulfamate as the sole active ingredient. 
~anufacturin~-use ammonium sulfam~te products with any percentage of active 
in~redient with appropriate certification of limits are acceptable unrler this 
Stand~rd. • 



2. Acute Toxicity Limits 

The Agency will consider registration of manufacturing-use a~~oniurn sulfnmate 
products in the following toxicity categories: 

I II III IV 

Acute Oral Toxicity yes yes yes yes 
Acute Dermal Toxicity yes yes yes yes 
Acute Inhalation Toxicity yes yes yes yes 
Primary Eye Irritation yes yes yes yes 
Primary Dermal Irritation yes yes_ yes yes 

3. Use Patterns 

To be covered under this Standard, manufacturing-use armnonium sul fnmate 
pro-:iucts must be labeled for formulation into end-use pesticides which are 
intended for outdoor, domestic and/or nondooestic, terrestrial, and orchard 
appl !cations. 

B. End Use AmmoniUt:1 Sulfarnate - Crystalline, Soluble Concentrate, Ready-to-Use, 
Pressurizen Liquid 

l. Product Composition Standards 

End use amMonium sul farnate products with any percentage of active 
ingredient are acceptable under this Standard· with appropriate 
certification of limits. 

Inert ingredients in food-use formulations must be cleared for such use uncter 
40 CFR 180.1001. Currently, there are two inert ingredients used in ammonium 
sulfamate end use products that are not cleared. These two ingredients are 
listed 1n the Confidential Appendix to this gtandard. Registrants of end use 
products with inert ingredients that have not been cleared in 40 CFR 100.1001 
must either remove the ingredient from the product or obtain clearance. 

2. Acute Toxicity Limits 

The Agency ~,n t consider registration of any end use r1mmont11m sul. famctte 
products for domestic use with the following ccttegories: 

I TI III IV 

Acute Oral Toxicity no yes yes yes 
Acute Dermal Toxicity no yes yes yes 
Acute Inhalation Toxicity no yes yes yes 
Primary Eye Irritation no yes yes yes 
Primary Demal Irritation no r,es YE>S yes 



To be registererl for nondo~estic use under this Standard, any end use ammonium 
sulfar.iate products rnust have established acute toxicity r.ategory II-IV ratings 
accordin~ to the following tahle: 

I II III IV 

Acute Oral Toxicity no yes yes yes 
Acute Derr.ial Toxicity no yes yes yes 
Acute Inhalation To~icity no yes yes yes 
Primary Eye Irritation no yes yes yes 
Primary Derm;il Irritation no yes yes yes 

End use products that have .-stabished ncute toxicity cate~ory II rating 
ttnd are registered for domestic use must -r.,eet child res1 stant packaging 
requirenents. 

J. Use Patterns and Application Methods 

To be registered under this Standard, end use products of ammonium sulfamate 
must be labeled RS herbicides for one or more of the following uses: 

food uses non-food uses 

Apples ~on-n~ricultural sites 
Pears Rangelands and pastures 

The Agency finds that it must limit application rates not to exceed current 
levels because of a lack of adequate data needed to t"ompl ete a ha:zard 
assessment. This is an interim measure which may need to be reassessed 
following ttie receipt of required data. 

6. Required Labelin~ 

All manufacturing-use and end-use ammonium sul far.,ate products r.,ust bear 
appropriate labeling as specified in 40 CFR 162.10. The guidance package for 
this Standard contains specific infomation re~arding label requirements. 

A, Manufacturing-use Products 

1. Use Pattern Statements 

All manufacturing-use ammonium sulfamate products must list on the label the 
intended end-uses of fonnulated products produced from the manufacturing-use 
product, In accordance with data to be subr.iitted or cited, all ammonium 
sulfamate labels must bear the following statement: 

"For Formulation into End-Use Herbicide Products 
Intended Only for Domestic, (Non Domestic), Food (Non Food), 
Terrestri~Outdoor Use." 

2-: 



2. Precautionary Statements 

There are no unique precautionary statements which must appeAr nn the Ammonium 
sulfamate label. The guidance package provides an updated list of all 
precautionary statements which must appear for this type of product. The 
Agency may, after revie~ of data to be submitted under this Standard, 
impose additional label requirements. 

B. End Use AminoniUlll Sulfamate Products 

There are no unique precautionary statements which must appear on the a~moniurn 
sulfamate label. The guidance package provides an updated list of 
all precautionary statements which must appear for this type of product. 

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

7. Tolerance Reassessment 

A tolerance of 5 ppm in or on apples and pears has been established for 
residues of atunonitr!ll sulfamate (40 CFR lR0.88). Based on these established 
tolerances f~r residues of ammonium sulfamate and on the assumption that each 
coffll!lodity contains residues which meet the established tolerance level, the 
theoretical human exposure to residues of ammonium sulfamate is calculated to 
be 0.2089 mg/day/1.Skg diet. 

The established tolerRnces of 5 ppm for apples and pears are not supported by 
the available data. Residue data for apples and pears and validation of the 
residue methodology are required. No data are available concerning residues 
in apple pomace. Residue data for apple pomace are currently being reserved 
pending the results and evaluation of residue data on apples. The tolerances 
will be reassessed when residue data are submitted. 

Since l!fflffloniu111 sulfamate is registered for use in rangelands and pastures, 
consideration must be given to.potential residues in meat and milk and the 
establishment of tolerances for these commodities. Tolerances have not been 
established for ammonium sulfamate residues in meat and milk nor has an 
exemption for these tolerances been granted. No data are available on residues 
in meat and milk. Residue data are currently being reserved pending the 
results and evaluation of residue data on apples at a detectable level to 
determine if residues are present in dairy animal and cattle feedstuff and the 
receipt and evaluation of environmental fate data. Milk and meat residue data 
may be required if the fate data indicate· that use of atnC1onium sulfamate in 
fruit orchards, pastures, and rangelands could result in exposure to grazing 
animals and residues in meat and milk. 
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Data Requireaents and Data Gaps 

Manufacturing-Use Ammonium Sulfamate 

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

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

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

If the Agency has determined that one or more existing manufacturing-use 
ammonium sulfamate products are substantially similar, then this, too, is 
indicated. Product specific data need not be acknowledged under FIFRA 
3(c)(l)(D) unless the Agency or a registrant has established that a product is 
substantially similar to another product for which the Agency has received 
acceptable product specific data. If this should occur, the registrant(s) 
of the former product(s) is required to acknowledge reliance on these data. 

End Use Products of Anr.ionium Sulfamate 

Registrants of end-use ammonium sulfamate products not exempted by FIFRA 
Section 3(c)(2)(D) are respons1ble for the submission of "generic" data 
described in Tables land 2 of this Chapter, in addition to the product 
specific data listed in Table 3. 

Registrants of all end-use ammonium sulfa~ate products are advised that if data 
are not generated to fill generic data requirements for the manufacturing-use 
product(s), these registrations will be suspended. If C'.Ontinued availability 
of the rnanufacturi ng-use product is desired, this data must be supplied. 
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Table 3, entitled Ammonium Sulfamate Product-Speciflc ~ Requirements 
for End-Use Products, includes those data that relate only to the 
properties or effects of an end~use product with a specific COlllposition. 



Guidelines 
Citation 

163,61-8(1) 

163,61-8(2) 

163.61--8(3) 

16J.61--8(4) 

163.61--8(5) 

163.61--8(6) 

163.61--8(7) 

'l'Rble I 

Anmonl1.111 SUlf111111Bte Product-Chefllietry (See ChRpter IV) 
Generic Data Requlrffllente 

Nmne or 
Teet 

Are Data 
R~uired CCJD~ition 

DoeA EPA Have 
Dllta to PartiRlly 
or totally Satiefy 
thie R~ulrement 

Bibliogrnphic 
Citation 

Color 

Olor 

Melting Point 

Solubility 

Stability 

Octanol/vater 
pRrtition coefflcent 

Alyelcal State 

Yee 

Yee 

TechnicRl 
Grade 

Technical. Grode 

All 

No 

eat:;,. 1972 
MRI 05(Ul521 

Yee 

Yee 

Technicl\l 
Grade 

Technical Grode 

All 

Ro 

Fan, 1971, 
l'IUDN 05016316 

Yee Technical Grode No 

Yee Technical Grede No 

Yee Technical 
Grade 

All Cai~ 1972, 
1111 05Cll3521 

lliot Addlttornl Data be 
Subni tted under Flt'RA 
3(c)(2)(B)? [ f 80, monthR 
allowed for eulmleslon 
frcn p,bllRhed dnte of 
etandru-d 

No 

Yea/Octooor, 1981 

No 

Yea/~tuoor, 19Al 

Yee/October, 1981 

Yen/~toher, 1981 

No 

Theee data requiremente ere current 1111 of April, 1981. Refer to 
~dMCe package for update requiremente. 
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Table I (Cont'd) 

AllmlonilD t'klllemate Peoduct Chemistry (See Chapter IV) 
Generic Data Requirements 

Muet A ionn.l Data be 
Subm I tied wider FI FllA 

Doee EPA Have 3(c)(2)(B)? If oo, monthe 
Data to Partially allowed for eubm1eslon 

Guidelines Name of Are Data or totally Satlefy ftibllographic fran publlohed date of 
Citation Teet Required Canpaeitlon thie Requlrementc.__ ___ C.:..i::..ta=.:t.::.lo=-'n'°---____ e=-tan=:.::d::::a;;..;rd=---

163.61--6(8) Deooity or Yee TechnlcRl Grode No Yee/October, 1981 
Specific Gravity 

163.61--6(9) Boiling Point No 

163 .61--6( 10) Vapor Preeaure Yee Technical No Yee/October, 1981 
Grode 

163.61--6( 11) pl Yee Technical All Fan, 1971, No 
Grode MHIIW 05016316 

Diooocl~ion Yee TechnicRl Ho "tee/October, 1981 
Conetant Grode 

·----
l/ The dieaoclatlon constant of a chemical can be ueed in aoooeelng the aquatic, terreetrial, and metabolic fate of the chemlcnJ. Por veter 

eoluble compounds ouch ae B111110nium eulf!11118te, 11ater 11111 ueually be ttie react1on ·medi1.111 of concern. Since dioooclatlon data will tell the 
Agency the active epeciee In 11Bter ( the intact molecule or only the rulfmoate anion), thie piece of Information le required to determine the 
behavior of 1DmOnium eulfemate In the envlronnent. 

Theee data requl rm,ente are current ae of Apr 11, 1981. Hefer to guidance 
IBCkege for updated requlrenente. 



'1'11.hle 1 (Cont'd) 

Anmonil.an SUlfBlllllte »ivironnental Fate (See Chapter V) 
r.eneric Data Requirements 

Huot Additional O..ta be 
&lbni tted under PlffiA 

~ EPA Have 3(c)(2)(B)? If oo, monthe 
Datil to Partially al lowed for aulrnlaalon 

Ouidelinea Nnme of Are Data or totally Satisfy Bibli~ai:t,ic fran p1bllnhed date of 
Citation Teat Required Canpoaitlon thie Requirement Citation etandard 

16J.62-7(b) l\ydrolyeia Yea See Footnote 3 No Yee/October, 1981 

163.62-7(c) Photodegredat ion See Footnote 3 No Yea/Octoher, 1981 

16J.62-8(b) Aerobic eon 
·metsboliin 

16J.62-8(c) AMP.rohic aoll No 
metabolilJffl 

16J.62-8(d) Anaerobic 
IIQlllltiC 
meteboliin 

16J.62-8(e) Aerobic 
aquatic 
rnetebolil!III 

16J.62-8(f) Microbial 
mebl.boliem 

!fol/ (2) effects of 
microbes on 
r,r1c1dea 

) effecte of 
peatlcidea on 
microbes 

r/ 'liie requirement for the aubniealon of theee date. le currently be[~ reoorved pending the review Bild modification of the teatl11R protocols. 
Comequently, the absence of occeptable data doea not conetl tute a data gap. 

2/ The requirement for the aubniealon of data le currently being reserved pending the receipt e.nd eve.lUBtlon of hydrolyele and Ji,otodegredatlon 
data. The results of the I\Ydrolyele and i:t,otolyeie data will detennlne 1f any addltione.l testing ie required. 

3/ Technical or radio-labeled analytice.1 grede. 

These data requiremente are current 1111 or April, 1981- Refer to guidRllCe 
me~ fQf;uw.~ted reouirenente. 
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Table I (Cont'd) 

Anmonium SUlf!IIIIRte i;)wiro1111ental Fate (See Chapter V) 
Generic Dnta Requirements 

Must Additional beta be 
&itrni tted under FIFRA 

fuea EPA Have 3(c)(2)(8)? If ao, monthe 
Data to Partie.1 ly allowed for aubuteelon 

Outdelinee ffAme of Are Data or totRl.ly Setiefy Bibliographic fran p.tbltahed date of 
Citation Teet Required Canpoei tion thie Reguir-nt Citation etandanl 

163.62-8(g) Activated Nol/ 
sludge 
metabolillll 

163.62--9(b) leaching Ni/ 

163.62-9(c) Volatility No 

163.62-9(d) Adeorptton/ No2/ 
deeorptlon 

163.f,2--9(e) Water dieperea.I No2/ 

163.62-IO(b) Terrestrial field 
dlBBipation 
(I) Field c!: No 
ve1etab I e crop 
(2 Tree Fruit No2/ 
& nut crop ueea 
(3) Paeture lllJld No2/ 
uaee 
(4) Dcrneatlc out- No2/ 
door J8rk8, 
ornementala end 
turf uaea 

1/ The requirement for the autnlaalon of date la currently being reaerved pending the review end modification of the teattng prvtocola. 
Coneequently, the absence of acceptable data doee not constitute a data gap. 

2/ The requirement for the eubnleelon of data le currently being reoerved pending the receipt and evaluetlon of hydrolyeie and photodegredation 
data. '!he reeulta of the hydro lye le end Ji}otolyeie data will determine lf nny additlorutl tee ting le required. 

These data requirements are current oo of Aprll, 1981. Refer tu guidB11Ce 
l"Clmge for updated requirements. 
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Ouidellnee 
Citation 

16,.62-IO(c) 

16"3.62-tO(d) 

163.62-tO(e) 

Name of 
Teat 

(5) Righte of 
Vfl3, ohclterbelte 
end related ueeo 

Aquatic field 
dieAiJ:lltlon 
(I) Aquatic food 
crop ueca 
(2) Aquatic noncrop 
ueee 
("3) Specialized 
aquatic uees 

Terreetrle.1/ 
aquatic ( foreot) 
field dioeipe.tion 

Aquatic imJRCt 
UBe8 
(1) Direct 
dieche.rge 
(2) Indirect 
dieche.rge 
(3) ll1111teve.ter 
treatment 

Table 1 (Cont'd) 

Anmonlt111 ~11femate tnvironment!!.l. Fate (See Chapter V) 
Generie Data Requircm>nte 

Are Data 
Required Compoai tion 

No2/ 

No 

No2/ 

No 

No?/ 

No 

lx>ee EPA HRve 
Dnte. to Partially 
or totally Se.tiefy 
thie Requirement 

Bibliographic 
CitRtton 

liiot AdditionR.I Data be 
&t!Jnitted under t'lnlA 
,(c)(2)(8)? If Bo, rnonthe 
e.l luwe<I fur aul:miooion 
frrni i-tb Llahed dntc of 
ete.nde.rd 

2/ The requlreaent for the eulrnlesion of data le currently being reserved pending the receipt end eveluntlon of hydrolyeie Md photode,o:rade.tion 
dat11. The reeulte of the hydrolyide and photolyuio de.ta will determine tr any edditione.1. teAti~ ie required. 

Theee de.ta requirements are current ee of April, 1981. Refer tu guidRnCe 
rackage for updated requlremente. 
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163.62-13 

Ouidelinee 
Citation 

163,62-IO(f) 

163,62-IO(g) 

163,62-11(b) 

163,62-11 (c) 

163,62-11 (d) 

163,62-11(e) 

Name of 
Teet 

CombiMtion 
and tank 11ix 
field dieelpation 

Long tenn field 
dieeipation 
etudy 

AcCUIIIUlation 
in rotational 
crops 

ACClm.llation in 
irrtg,lted crops 

Fl.eh ecCU111Ulation 

Special etudiee 
acCUllllllation in 
nquatic noncrop 
ueee 

DiBJX)81U. and 
storll89 

Table 1 (Cont'd) 

Allmonium :l.llfemate Dlvironnentel F'Bte (See Chapter V) 
Generic Data Requirements 

"1at Additional Data be 
ai11n1 tted under FlmA 

lloee EPA Have 3(c)(2)(B)? If oo, months 

Are Data 
!eta to l'artially 
or totally Satisfy Bibliograpiic 

elloved f9r eulln1!18ion 
frun publiehed date of 

Required Ccapoeition thie Requirement Citation standard 

No 

No 

No 

No 

No 

No 

No 

TheAe data requlremente are current 1111 of April, 1981. Refer to guidRllce 
package for updated requlrenente. 
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Guidelines 
Citation 

163.81-1 

163.Al-:> 

163,81-7 

163.82-1 

163.82-2 

163.82-3 

163.83-4 

NAme of 
Teet 

Acute Orel 
Toxicity 

Acute Dennnl 
Toxicity 

Acute 
Neurotoxtcl ty 

:\Jbchronlc 
Orel Toxicity 

fubchronic 
?I-day Dennel 
Toxicity 

fubchronic 
c:P-df\Y De nnnl 
Toxicity 

fubchrontc 
Inhelatton 
Toxicity 

Are Date 
Required 

Yeo 

YeA 

No 

Yee 

No 

No 

Table 1 (Cont'd) 

Allmonium Sulfemete Toxicology (See Chapter VI) 
Generic Data Requiremente 

Compoei tion 

Technical Grede 

Doee EPA Have 
Date to Pertielly 
or totlllly Setlofy 
thie Requirement 

Bibliograpi le 
Citation 

Mwit Addittonel Do.ta &i 
aibottted wider f'lrnA 
3(c)(2)(B)? If eo, 1110nthR 
allowed for euboioolon 
frun p1bllohed dote of 
etendard 

YP.e/October, 19Al 

Technical Grede No Yee/October, 1981 

Technlcn.l Orede No Tf!B/ Apr ii , 1982 

Technical Grade No Yee/April, 1982 

TheAe date requiremente are current ea of April, 1981. Refer to Rl,lldance 
JllC~e for updated requirements. 



Table I (Cont'd) 

Ammonium SUlfemate Tolllcology (Ree Chapter VI) 
Generic Data Requirements 

lllet Additional Date be 
:llbmitted under PlffiA 

Does EPA Have J(c)(2)(B)? If eo, monthA 
Data to Partially alloved for oubnloolon 

Outdellnee 
Citation 

Name of 
Teet 

Are Data 
Required Ccmpooltion 

or totally Satlefy 
this Requirement 

BibliogrBptlc 
Citation 

frcm pibllAhed dBte of 
standard 

163.B}-1 Chronic Feeding Nol/ 

tti3.8}-2 Oicogenlci ty Nol/ 

16J.8}-J Teratogenlclty Yee2/ Technical Orede Ro YeA/ Apr ii , 1983 

16J.8}-4 RP.product ion NoJ/ lvtial Siennen et al. 
1964, ,,un, 

No 

CXXX>4224 

163.81-2 
through 4 

llttegenlclty Techniclll Oralle No Yee/April, 1982 

163.85-1 "8taboliin 

I/ The requirm1ent for the eulinleelon of data le currently being reeerved perding the receipt of requeAted residue data and 
envlromentA.l fate data. 

2/ These data ere required becBuee enmoni1.111 eulfemete le regletered for dcmeetlc uee and etenificent ellpoeure could re,mlt. 
J/ A rat reproduction study (ShennM et Bl. 1964) containing BUIIIDBl"y data vae eubnltted. Individual teat aniJllel data are 

required for thle study to be considered adequate. ·Hovever, the requlrenent for 81\Y further eubnieeion of data le currently 
being reserved pending the receipt of requested reeidue data end environaental fate data. 

'nleee data requirements are current ea of April, 1981. Refer to gu.J.dance 
JBClmge for up!ated requirenente. 
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Teble 1 (Cont'd) 

Anmoni1.111 flulfemate ~lQfUcal Effects (See Chapter VIII) 
Oenerlc DRta Requirm,ente 

"1st Addltiunal Data be 
::btrn i tted under FI FIIA 

Doeo EPA Have 
Data to Partially 

,lc)(2)(B)? If 110 1 1110ntho 
allowed for eubaieolon 

Ouidelinee 
Citation 

Neme of 
Teet 

Are Data 
Required Canpoeition 

or totall,J Se.tiefy 
thio Requirement 

Blbll~rap,lc 
Citation 

frun p,bl lohed dRte of 
standard 

16,.72-1 .Pi.eh Acute u:50 Yee Technical Grode No Yee/Janvary, 1982 

16,.72-2 Acute Tolliclty to Yea Technical Grade Ro Yee/JRnuary, 1'}82 
Aquatic Invertebcat8!1 

16,.12-, Acute Toxicity to Rol/ 
Dltourine end 
"8rlne 0r8'11\lmie 

16,.72-4 Babryolarvae and Nol/ 
Lif~cle Studies 
of P'leh and Aquatic 
Invertebmtee 

16,.72-5 Aquatic Or8'11\111D ti,}! 
Toxicity and Residue 
Studies 

16,.12--6 Sl111Ulated or Actual Nol/ 
Field Testing for 
Aqua tic Or8'11\11111111 

1/ The requirement for oulrofoafon of thP.Oe data le currently reserved perdif18 the resulte of the followif18 teats: rloh Acute ii:50, 
Acute Toxicity to Aquatic lnvertebrBtee. 

'11leoe data requirements are current 1111 of April, 1981. Refer to guidance 
JBCkage for updated requireaenta. 
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Teble 1 (Cont'd) 

Aamonlum SUlfemate F.cologlcal Effecte (See Chapter VIH) 
Generic Datil RP.qulrements 

II.wt Additional Datil be 
:l.iboitted under FlmA 

Doee EPA Have 3(c)(2)(B)? If oo, months 
Deta to Partially allowed for euboieelon 

Ouidelinee Name of Are Data or totall,y Sattefy BlbltogreJY!lc fran published dnte of 
Citation Teet Required CanJX)Sition thle Requirement Citation standard 

163.71-1 Avian Slngl.&-DoAP. Yee Technical Orelle No Yee/Jnnunry, l':182 
Oral U>,_;o 

163.71-2 Avian Dietary Yee Technical Orelle No Yee/Janunry, 1982 
IC50 

163-71-3 l'hnmal tan Acute No 
Toxicity 

163.71-4 Avt'an Reproduction No 

163.71-5 Simulated and Actual No 
Field Teetlng for 
Henmale and 81 rd e 

Theoe data requiremente ere current ae of Aprll, 1981. Refer to guidance 
piclmBe for upleted requlrfm8flte. 
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Tnble 1 (Cont'd} 

~i.m Mfmate Residue Chmletey (See Chapter VII) 
Generic Data Requlrmente 

Muat lddl{loiiat bat.ii be 
SUti.t tted under FlmA 

Doee EPA Ha,re 
ll!lta to Partially 

3(c)(2){8)? If eo, monttm 
allOlfed for eubnlloolon 

Gutdellnea Nmne of Are Data or totally Satlefy Bibliographic fraa publlehed date of 
Citation Teet Required C«-p09I tlon thle Requirement Citation etandard 

"8tebolh11 In Yee1/ Technical Orede ffo Yea/Aprll, 1982 
In Plante 

"8tabol1111 In Yee2/ Technical Orede !lo Yee/Aprll, 1982 
Alli.male 

Analytical llettiode Yer)/ Technical Grade llo Yee/April, 1982 

Reeldue Dllta: tee4/ Tachnlcal Orede ffo Yee/April, 1982 
Crape- Apples; 
Pears 

Reeldue Data: "°~' Technical Grade 
Processed Crop&-
Apple pormce 

Residue Dllta: ffo6/ 'f9chnlcal Orelle 
"Ilk anl llaat 

Stol'llge Stabll11;J Yee Technical Orelle No Yee/April, 1982 

1/ Plant aa1iboil111 dii.ta or an acceptable jusHtlcatlon • to iifij plant 1111tabol1• Lta are not ~, lncluiJlng a dlecueelon ot 
poealble metabolites, -t be autaltt.ecl. 

2/ Anlnal metabollm data or an acceptable jull\lflcatlon • to 111\f euch data are not ..__ry, Including a d111CUB11lon of poeelble 
-,tabolltee IIUBt be eubll"ed. 

-,/ Analytical meUtod for detect~ reelc!uea at. -1• eulf-te le required. 
4/ Data on the nature and aount of reelduee on apple& and pear,, are required to 1111pp,rt eetabll-..1 tolerance levels. The 

reeulte of thaae data v111 be UMd to -- p1118lble dl•farT upoeure to -1m eull-w; 1f reelcJuea can be expected In apple pcalCO, 
allk en1 meat; and deterwilne If chronic tmlcolcgy teet1116 will be required. 

5/ Data are wrrently be~ -rved pending the reaulta eod enlmtlon of n,eldue data m apples. 
6/ Data are currently be~ r-rved pending the result& and evaluation of reelc!ue data m applee to cleteralne If -1111 aull-te 

reeldun are pr8N11t on anlal feedatuff; 11114 a1Ylrcnmntal fate data to cleteralne If -,nla 8Ulf-te reelduee p,1'8lat In the 
awlrmaant (paaturea, r91'l88lande) and reeult In eirpoeure to grazing anlaal.a. 

~· c1aia reqal~nta are current ae of April, 19fU. Refer to 8lf.dance 
oacklwt for Uldated requlr-nte. 

3-13 



163.61-4 

Table 2 

Product Chem le try ( See Chapter IV) 
Ammonhun MfBIDllte Product-Speciflc ~ta Requirements for Hanufacturtng-Uoe Products 

Guidelines 
Citation 

16:~-61-3 

16:,.61--5 

163.61-o 

16:,.61-7 

163.61-8(7) 

163.61-8(8) 

163.61-8(9) 

163.61-8(11) 

163.61-8(12) 

Name of 
Teat 

Are Data 
Required 

Product Identity 
end Diecloaure of 
Ingrediente 

Yee 

Deecriptlon of 
MenufActur lng 
Procese 

Yea 

DlBCUABlon of Yee 
fbrmetlon of Unlnt. 
lngred lente 

i))claration and Yee 
Certification of 
Ingredient Limits 

Product Analytical Tee 
Methode and Data 

Phyelcal State Yee 

Denolty or Speclf1c Yee 
Oravlty 

lb 11 lng Point No 

pl Yee 

Storage Stability Yee 

Canpoeition 

Pl1P 

MUP 

KIP 

MUP 

,-if 

KIP 

KIP 

l'IJP 

Kiot Additional Data be 
Subnltted under FHRA 

Doee EPA Have 
~ta to Partially 
or totally Satiefy 
thie Requirement 

Bl bliograp, le 
Citation 

3(c)(2)(B)? If oo, monthe 
allowed for eulrnleelon 
!run p.,b llehed date of 
etandard 

No Yee/October, 1981 

No Yee/October, 1981 

No Yee/October, 1981 

No Yee/October, 1981 

No Yee/October, 1981 

No Yee/October, 1981 

No Yee/October, 1981 

No Yen,'October, 1981 

No Yee/October, 1981 

'Dieee data requiremente are current ea of April, 1961. Refer to guldancP 
pir.~e for updated requirenaente. 
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'l'llble 2 (Cont'd) 

Product Chenletr:y'(See Chapter IV) 
Anmonlum Mflllllllte Product-Specific l)\t& Rf!(J.uirements for Manufncturlne-Uee Products 

Kiet Addlttonnl futa be 
SUbrnitted under FlmA 

fuee EPA Have 3(c)(2)(B)? If oo, months 
18t& to Partially allovecl for eulrnlaalon 

Guidelines Name or Are Data or totally Setisfy Blbl tograp,ic frun publ lehed date of 
Citation Teet R~uired Caa~ition thie R~ulrenent Citation standard 

163.61-6( 13) Fl ermnablll ty Yeell IIJP Ito YeA/Octoher, 1981 

163.61-6(14) Oxidizing or Yee IIIP Ito Yee/October, 1981 
Reducing Action 

163.61-6(15) Elt ploel vene911 Yee21 PUP Ro Yee/October, 1981 

163.61-6(16) Ml.acibil i ty Yee3/ IIJP No Yee/October, 1981 

163.61-6( 17) Viscosity Yee IIJP No Yee/October, 1981 

163.61-6( 18) Corroelon Yee IIJP No Yee/October, 1981 
Otaracteristlce 

l' 21 Required for products containing a volatile, fl!IIIIIIBble ingredient. 
; Required for products containing a p;itentiBlly explosive ingredient. 

3 Required for products which ma.v be diluted with petrol81.111 eolvente. 

Theee data requiremente are current !IA or April, 1981. Refer to g\l.lderce 
peclalge for uplated requirenents. 



Table 2 (Cont'd) 

Aamonium aur-te Toxicology {See Chapter VI) 
Procluct.-Speci!io Data Requirfllllente for Manufacturinit-Uae Proclucte 

lliet Addltlorllll beta be 
:hbuitted under FHllA 

Doetll EPA Have ,(c)(2)(B)? If &:>, IDOnthe 
Data to Partially allowed for BUlnieaion 

Ouideltnes Name of Are Data or total]J Satisfy Blbllogrepilc frUII p.ibliahed date of 
Citation T88t R!!9ulred Ccm21tion thie R!!9!!irment Citation standard 

16,.81-1 Acute Oral Yw 111P No Yea/October, 1981 
Toxlcity 

16,.81-2 Acute Dermal 
Toxicity 

Yee" 111P No Yee/October, 1981 

16,.81-, Acute Inhalation 
Toxicity 

Yee 111P No Yee/October, 1981 

16,.81-4 Pri.llary ~e 
Irritation 

Yee MUI' No Yee/October, 1981 

16,.81-5 Primary Dennal 
Irritation 

Yee llllP Ro Yee/October, 1981 

16,.81~ Dennal 
SeneitlBatlon 

Yee 111P Ro Yee/October, 1981 

• Technical enmonl11111 eulfmnate am the manuf'acturing-uee procJuct have been determined to be the -· Theee requirEllleflta 
111"1 be f'Uled by data required in Table l entiUed: "~ilD !lllfanate Todcol<l@Y Generic Data Requirements for NenufRCturlng
Uae Product&." 

These data requirEmente are current 1111 or April, 1981. Refer to guidance 
package for updated requirElllellte. 
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Tnble 3 

Product Chem ietry ( See Chapter IV) 
MIDOnilDD fulfemate Product-Specific Data Requirmente for ),),d-Uoe Products 

GuidelineR 
Citation 

163.61-3 

163.61--4 

163.61-5 

163.61~ 

163.61-7 

163.61-8( 1) 

163.61-8(2) 

163.61-8(7) 

163.61-8(8) 

163.61-8(9) 

Nnme of Are Data 
Teet R~uired 

Product Identity Tee 
and Dieclom.tre of 
Ingredients 

Description of Yee 
"'1tufRCturing Proceee 

Diecueeion of Yee 
Formation of 
Unint. Ingredients 

Declaration end Yee 
Certification of 
Ingredient Limits 

Product Analytical Tee 

Color Tee 

Olor Tee 

ffi.yeical State Tee 

Demity of SpP.ciflc Tee 
Gravity 

B:>lling Point No 

Can~ition 

Blch product 

Dlch product 

».ch product 

!heh product 

Dlch product 

Dlch product 

Dlch product 

!heh product 

!heh product 

Ii.mt Additienel Data be 
Slhnitted under FH'RA 

IJoee EPA llave 3(c)(2)(B)? If eo, munthe 
Data to Partially allowed for euhniBSion 
or totally Satlefy 
this R~uirement 

Bibllogap,ic 
Citation 

fran pibllehed date of - standard 

No Yee/October, 1981 

No Yee/October, 1981 

Nu Yf!8/0ctober, 1981 

No Yee/October, 1981 

fto Yea/October, 1981 

No Yee/October, 1981 

No Yee/October, 1981 

No Yee/October, 1981 

Ro Yee/October, 1981 

These data requireaente Ii.re current as of April, 1981. Refer to guidance 
p1eknge for updated requirenente. 
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Table :, (Cont'd) 

Product Chemistry (Bee Chapter IV) 
/amoni1n Mfemate Product-SpecUlo Iata Requirmente for End-Use Products 

~ BPA Have 

Ouldelinee Heme of Are Data 
Iata to Partially 
or total l.J Sr,. tiefy 

Citation Teet R!!9uired Ccal!Q!!i tion this R8Qllirment 

16:,.61--a(l I) pl Yee lach p-oduct llo 

16:,.61-8(12) sto~ Stability Yes Jhch p-oduct Ro 

16:,.61-8( I:,) Plemabll i ty Jail/ Blch p-oduct No 

l6:,.61--a(14) Ollididng or Yes llach p-oduct llo 
Reducing Action 

16:,.61-8(15) Blploeiveneee y-,21 Rich p-oduct llo 

16:,.61-8(16) lttecibllity Yee J/ Rich p-oduct Ro 

16:,.61-8(17) Viacoeity Yee Rich p-oduct Ro 

16:,.61-a(l8) Corroeion 
Charm:terietice 

Yee Blch p-odim llo 

l' Z/ Require4 tor products containing• volatile, n-.l,ie ~e4imt. 
:,/ Required for product& containing a potentiall,J uploaiYe inl!redimt. 

Required for product& which 1111if be diluted vith p,trol- eolvente. 

Bibliogap1ic 
Citation 

11.iet iddttlomi Data be 
:bbuitted under PH11A 
:,(c)(2)(B)7 If eo, monthe 
allovecl for eubuieeion 
fran pibliehed date of 
etanda.rd 

Yee/October, 1981 

Yes/October, 1981 

Yes/October, 1961 

Yes/October, 1981 

Yes/October, 1981 

Yes/October, 1981 

Yee/October, 1981 

Yes/October, 1981 

,,_ data requir-w are current • of Ap-11, 1981. Refer to 8,liclance 
~ for uplated requir-.ita. 

3-18 
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Table' (Cont'd) 

lamonim M!amate Toxicology (See Chapter VI) 
Product-Specific Data Requiremente for l!nd-Uee Products 

KiaE Addttioml bata be 

Ouidellnes 
Citation 

Name of 
Teet 

Are Data 
Required ComJ!Q!ition 

Does EPA Have 
Data to Partially 
or totally Setiefy 
thie R!!9uirement 

Bibliogap,ic 
Citation 

lhtrni tted under f'ImA 
,Cc)(2)(B)? If eo, months 
allowed for eulnioofon 
fran pibltehed date of 
etandard 

Cl'J'Btalline formw.ations 

16'.81-1 Acute Oral 
Toxicity 

Teel/ kh product llo Ro 

16,.81-2 Acute Denlllll 
Todcity 

Teel/ IBch product llo Ro 

16,.81-, Acute Inhalation 
Toxicity 

TetJl/ Bloh product Ro Ro 

16,.81-t Priaery -,,.,e21 
Irritation 

Tee2/ 9l!e footnote 2 No Tee/October, 1981 

16,.81.Jj Pr l.mary Denial 21 

Irritation 
Tee2/ 9l!e footnote 2 llo Tee/October, 1981 

16,.81~ Denwl/ Te,i1/ .l!lach product llo Ro 
8el'l!itization 

i/ nie beating of the ineriul'ecfurlng-uee product rill fill these data requirenents for cryetalline formul&tions. Theee requirenente will be 
filled by data required in Table 2 entitled: "Alllnonium MflllBllte Toxicology Product - Specific Data Requiranente for Manufecturing-Uee 
Products". 

2/ Thie test 1e required on eny one of the producta with the following regietration numbere: 2169-262, 829-100, 101<77-21, ,52-206, 6127-22, 
1:,.46--202, 829--220, ~219, 2125--47, 5481-56, 4007-1}4. 

'lheee data requiremente Bre current ae of April, 1961. Refer to guidence 
pacla!RB for upclated requirenenta. 
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Table 3 (Cont'd) 

Anmoni1111 8ulf-te Toxicology (See Chapter VI) 
ProductH!pectflo Data Requirmente for 11:nd-Uee Producte 

11.iot Additional Data be 
8utnitted under FlfRA 

Doee l!PA Rave :5(c)(2)(B)? If eo, months 

Ouidelinee Heme of Are Data 
Data to Partially 
or totally Satiety Btbllogre.pitc 

allo-i for sutnteelon· 
frau pibliehed de.te of 

Citation Teet R~red Caa~ition thie R!9uirement Citation etandard 

2. Soluble Concentrate 

163.81-1 Acute Oral Yee ftich product Yee Mlock and No 
Toxicity llarcleee 1914a, 

IIRID,f OOX>4214 

16:5.81-2 Acute Derwal Tee ftich product Yee Mlock and No 
Toxicity RBrcteee 1974b, 

IIIU D# OCXX)4215 

163.81-:5 Acute Inhalation YeeJ/ ftich p-oiluct No No 
Toxicity 

163.81-4 PrimarJ flye 
Irritation 

Yee kh product Yee Mlock and 
Marci- 19744, 
,,uo, OCXX>4216 No 

163.81-5 Pr 1.mar7 Dermal Yee kh product Tee Mlock and No 
Irritation Harclese 1974e, 

fll!IDI OCXX>4217 

163.81-6 Dermal TeeJ/ kb product No No 
Seneltiutlon 

3/ The teetir)8 on the .iiniite.cturing-uee product(e) viii nil these data reqiilremente for the eoluble concentrate fonoule.tlorv1. 
'Dieee requirmente vlll be filled by data required in Table 2 entitled: "lllac,niWI 8ulf11111&te Toxicoloey Product - Specific 
Data Requirements for lllenufecturing-Uee Products". 

Theee data requirements are current ee of April, 1981. Refer to guidance 
packBge for updated requiranents. 

3- ?O . 
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Table 3 (Cont'd) 

Armnonil.111 MfBIDllte Tollicology (See Chapter VI) 
Product-Specific Data Requirements for End-Use Products 

!b3t ~dltiona.1 bata be 
~lint tted w,der FlmA 

Doee EPA flllve 3(c)(2)(B)? If oo, muntho 

Guidelineo Name of Aro Deta 
Deta to Partiall,J 
or totall,J Setiofy Bibliogr-Rpiic 

allowed for oubuieelon 
frun p.tblillhed date of 

Citation Teet R~uired Com~ition this R~irE111ent Citation standard 

3- Read.J-to-Uee 

163.81-1 Acute Oral 
Toxicity 

Yee ft>ch product Yee IW.lock am 
NRrcieeo 1974a, 

No 

IIJHD# CXXX)4214 

163.81-2 Acute Dermal Yee kh product Yee fullock am No 
Tollictty NarciBBO 1974b, 

l'IUDI CXXX)4215 

163.81-3 Acute Inhalation Yee4/ ftlch product Ro Ho 
Toxicity 

163.81-4 Primru-y ),Je Yee Dlch p-oduct Yee fullock Rnd No 
Irritation Narcioeo 1974d, 

,,uo, CXXX)4216 

163.81--5 Pr imru-y De nnel Yee ftlch product Tee Mlock am No 
Irritation Narcioeo 1974e, 

IIRIDN 00004217 

163.8I~ Del"lllll Tee4/ Blch product Ro No 
Senst ttvation 

4/ The teotlng on the me.nufacturinft-11118 product(s) vlil rlil theoe data requirements for the reedy-to-uae formuiatlone. 
'ftiese requirmente vill be filled by data required in Table 2 entitled: "Anmonillll Mf!IDllte Todcology Product-Specific 
Data Requirmente for ""1rufacturinft-Uee Products." 

1'leee data requir--.ts are current BB or April, 1981. Refer to guidence 
pacl!Bge for updated requirements. 

3- 21 
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Table l (Coat'd) 

"-'>alua Sulfuate To•lcolog7 (See Chepter VI) 
Product-Specific Date Requlr-nt• for lnd-Ua• Product• 

Nuat Additional Data be
Sub■ ltted under FIFllA 

Doea IPA Have l(c)(2)(1)7 If ao, ■ ontha 

D■ t• to Partially allowed for aub■ loalon 

Culdellnee Na■ e of Are Date or totally Satlafy llbllo1raphlc fro■ publl ■ hed date of 
Cltatloa Teat Required Coapoa1Uoa tbla Requlre-nt Cltetlon etaadard 

4. Preaaurlzed Llquld 

16).81-1 Acute Ord Te• lach product Tea lulloclr. and No 
Todclt7 Herchae 19Ua, 

IIUDI 00004214 

163.81-2 Acute Deraal Tea lach product Tea lulloclr. and 
Todclt7 Herein• 197411, 

taIDI 00004215 

TH5/ l6J.81-l Acute lahehtlon Bach product No No 
To•lclt7 

16).81-4 Prl .. ry l!ye Te• lach product No Yea/October, 1981 
Irritation 

, .. 5/ 16).81-5 Primary Der■■ l lacb product Tea lulloclt ead No 
lrrltatlon Narclaae 1974e, 

NRIDI 00004217 

16).81-6 Der .. l Te ■ Zach product Ro No 
Senalthatlon 

5/ The -teatln9 on the manu(acturlng-u..e procluct(a) wlll flll theae data requlre ■ enta for the preaaurhed l_lquld for ■ ulatlona. 
Thea• requlre ■ enta will be filled by date required In Teble 2 entitled: "Aaaonlu ■ Sulf ... te Toalcology Product-Specific 
Data lequtre ■ enta for Kanufacturln9-Uaa Product ■." 

The•e data requlre ■enta are currant•• of April, 1991. Refer to sutdance 
paclr.age for updated requlre ■enta. 



IV 

Product Chemistry 

Introduction 

FIFRA 3(c)(2)(A) requires the Agency to establish guidelines for registering 
pesticides in the United States. The Agency requires registrants to provide 
quantitative data on all added ingredients, active and inert, which are equal 
to or greater than 0.1% of the proouct by weight. 

To establish the composition of products proposed for registration, the 
Agency requires data and infot'l!lation not only on the manufacturing and 
fonnulation processes but also a discussion on the formation of manufacturing 
impurities and other product ingredients, intentional and unintentional. 
Furthermore, to assure that the composition of the product as marketed will not 
vary from the composition evaluated at the time of registration, applicants are 
required to submit a statement certifying upper and lower composition limits 
for the added ingredients, or upper limits only for some unintentional 
ingredients. Subpart D of the Proposed Guidelines (43 FR 29696, July 10, 1978) 
suggests specific precision limits for ingredients based on the percentage of 
ingredient and the stanrlard 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 
pe~ticide active ingredient and its fornulations. For example, data are needed 
concerning the identity and physical state of the active ingredient such as 
melting and boiling point data, ambient vapor pressure and solubility. Data 
are also required on the properties of the for~ulated product to establish 
laheling cautions e.g., flammability, corrosiveness or pesticide storage 
stability. The Agency uses these data to characterize each pesticide and to 
determine its environmental and health hazards. 

Product Chemistry - Manufacturing-Use Arnr.ionium Sulfamate 

Product Chemistry Profile 

Ammoni~m sulfamate is a herbicide with the chemical formula: 
N2H6so-. The technkal product is at least 97% pure, forms eolorless 
prates, and ts a non-volatile hygroscopic crystalline solid. 

Ammonium sulfamate is very soluble in water and liquid NH3• It is moderately 
soluble in glycerol, glycols, and fot'l!lamide. The melting point of ammonium 
sulfamate is 131-132 0 C and it decomposes at 160 0 C to non-flammable gas. 

Technical ar.imonium sul famate is a "manufacturing-use product" and is used 
in formulations as a single active ingredient. There are two formulated 
products with multiple active ingredients. 

The manufacturing impurities which are present in ammonium sulfamate were 
not reported. The confidential statements of ingredients for about 60 
formulated products indicate that. with the exception of two compounds, the 
inert ingredients are cl eared under 40 CFR 180.1001. - These two inert 



ingredients are listed in the Confidential Appendix to this Standard. 
Registrants of end use products with inert ingredients that have not been 
cleared in 40 CFR 180.1001 must either remove the ingredient from the product 
or obtain clearance. 

No physical/chemical properties for any of the formulations were reported. 

~ Requirements 

The data requirements needed to evaluate the continued registration of 
ammonium sulfamate products to which this Standard applies are listed in 
Chapter III, Tables 1-3. 

Topical Discussions 

Corresponding to each of the Topical Discussions listed helow is the 
number of the section in the 'Proposed Guidelines for Registering of 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 Product Chemistry 
of manufacturing-use ammonium sulfamate products. Also, under each of the 
following topics is a reference to the appropriate section in the 'Proposed 
Guidelines'. 

Chemical IdentitY••••••••••••••••••••••••••••••••••••••••••••l63.61-3 
Manufacturing Processes•••••••••••••••••••••••••••••••••••··•l63.61-4 
Formation of_ Unintentional Ingredients ••••••• ••••••••• ••••••• 163.61-5 
Active Ingredient Limits in Pesticide Products ••••••••••••••• 163.61-6 
Product Analytical Methods and Data••••••••••••••••••••••••••l63.61-7 
Physical/Chemical Properties•••••••••••••·••••••••••·••••••••l63.6l-8 

Chemical Identity 

The Proposed Guidelines (40 CFR 163.61-l(c)) require identifying 
information including chemical names, product names, and numerical codes of all 
substances known or assumed to be present in pesticide products. 

Ammonium sulfamate is the accepted name for the chemical. The Weed 
Science Society of America (WSSA) has adopted the common name 'AMS'. Ammonium 
sulfamate is also known by the Trade names "Ammate" and "Ikurin''• Other names 
for the chemical listed in the Farm Chemicals Handbook 1980 include: Ancide 
and Sulfamate. The Chemical Abstracts Registry (CAS) number for ammonium 
sul famate is 7773-06-0, and ·the EPA Shaughnessy number is 005501. 

The chemical name ammonium sulfamate will be routinely used in this 
registration standard in lieu of trade or other names. 

The molecular configuration of ammonium sulfamate is: 

0 
II 

Hz N - S - 0 - NH4 
II 
0 
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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 oanufacturing process is required (40 CFR 163.61-4). 

The open literature describes a number of processes by which ammonium 
sulfamate may be synthesized: 

(A) 'By neutralization with ammonia of sul famic acid obtained by 
careful heating of urea with oleum: 

The yield of ammonium sulfamate by this reaction is said to be 
not less than 90% with a purity of not less than 90?. (U.S. 
Patents 2 0 102 0 350 1 and 2,487,480) (MRID~ 00160001, 00160002.) 

(B) Directly, by reaction of ammonia and sulfuric anhydride at an 
elevated temperature. The purification i~ complicated, but the 
process is inexpensive. (Sitting, Noyes Data Corp., Park Ridge, 
New Jersey, 1977). 

(C) By the action of non-gaseous sulfur trioxide on liquid ammonia. 
(US Patent 2,426,2.40) (MRID# 00160003). 

(D) By heating ammonium nitrilosulfonate under high pressure, (MRIDH 
05011074). 

(E) By heating imidosulfonate in the presence of a111111onia under high 
pressure (MRID" 05004655). 

(F) By a laboratory procedure involving the reaction of ammonia and 
sulfur dioxide to produce sulfur, Sil'l!Tlonium sulfate, and ammonium 
sulfamate (MRID# 05010475). 

The Farm Chenicals Handbook 1980 lists the E.I. du Pont rle Nemours and 
Co., Inc. as the only basic producer of ammonium· sulfamate in the United 
States, which it markets under the Trade name "Amnate". No dt>scription of the 
manufacturing process ~ctually being used by Du Pont has been submitted. This 
constitutes~ data gap. 

Amrnonium sulfarnate is also manufactured abroad. This material is imported 
by Aceto Chemical Co., but there is no description of this manufacturing 
process. This constitutes a data gap. 

Fonnation of Unintentional Ingredients 

Section 163.61-5 of the Proposed Guidelines required registrants of 
manufacturing-use and of formulated products to submit a theoretical discussion 
of the formation of unintended subtances in the product. 

No data on the nature of the hnpurj ties which nay be present in amr.ionium 
sulfamate were available. This constitutes a data gap. 
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Active Ingredient Limits in Pesticides Products 

The Guidelines require that upper and lower limits be established for each 
active ingredient and each intentionally added inert in a pesticide product (40 
CFR 163.61-6). 

A statement submitted hy Du Pont states that its technical grade Ammate 
contains at least 97% ammonium sulfamate. The remaining 3% consists of 
manufacturing impurities whose identities have not been reported to the Agency. 

Product Analytical Methods and Data 

The Proposed Guidelines (40 CFR 163.61-7) require submission of, or 
reference to, analytical methods for measuring each active ingredient in a 
pesticide product. 

The manufacturer of ammonium sulfamate did not report a method for the 
identification and quantification of the active ingredient and possible 
manufacturing impurities in the technical product nor in the end use 
formulations. This constitutes a data gap. 

The EPA Manual of Chemical Methods for Pesticides and Devices reports a method 
for the determination of ammoniu~ sulfamate by sodium nitrate titration; 
however, the sensitivity of the method, accuracy and reproducibility are not 
reported. 

Physical and Chemical Properties 

For every pesticide product, the Proposed Guidelines (16).61-8) require 
data on certain physical and chemical properties useful for identification 
purposes or for evaluation of hazard potential. 

Available data frorn the open literature and registrant submissions on the 
physical and chemical properties of technical ammonium sulfamate are as follows: 

Color: colorless (Technical chemical) (MRID~ 05008521) 
~ There are no available data. 
Melting~: 131 

0 
C (Technical chemical) (MRID~ 050163!6) 

Solubility: Very soluble in water (232 gm/100 cc at 30 C), 
soluble in glycerol, glycols, and formamide. 
(MRIDfl 00160004) 

Stability: There are no data available. 
Octanol/Water Partition Coefficient: There are no data available. 
Physical State: Solid crystals (MRID~ 05008521) 
Density or Specific Gravity: There are no data available. 
Vapor Pressure: There are no data available. 
pH: For a 5% solution, the pH equals 5.2. (MRID# 05016~16) 
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The following physical/chemical properties were not reported for manufacturing
use ammonium sulfamate: 

Physical State 
Density or Specific Gravity 
pH 
Storage Stability 
Flammability 
Oxidizing or reducing action 
Explosiveness 
Miscibility 
Viscosity 
Corrosion Characteristics 
Dissociation Constant 

Product Chemistry - Ammonium Sulfamate End~ Products 

No data are available on ammonium sulfamate end-use products. The required 
data are presented in Chapter III, Table 3. 
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V 

ENVIROw.-!ENTAL FATE 

Use Profile 

Am~onium sulfamate is an inorganic salt used as a nonselective herhic1de on a 
variety of sites. Registered use sites include: 

Apple and pear orchards 
Pastures 
Rangel and 
Right-of-ways 
Industrial sites (such as farms And railroad switchyards) 
Roadsides 
Landscaped areas (such as l~wn borders, walkways and patios) 
Paved areas (such as parking lots and tennis courts) 
Borders of drainage ditches and reservoirs 
Other noncrop areas 

Ammonium sul famate in effective is killing most wood plants including h.trdwood 
and coniferous species. It is considered useful for control of poison i•,y. 
Ammonium sulfamate also controls herbaceous perennials such as leafy spurge, 
bitter dock, goldenrod, perennial ragweed, milkweed, and blueweed, as well as 
nost annual broadleaf weeds and grasses. 

About 88% of ammonium sulfamate domestic annual production is used by 
industry, commercial, or government personnel on the noncrop uses mentioned 
above. Sites of particular importance in this group are roadsides, and brushy 
areas along drainage ditches and reservoirs. About 7% of ammonium sulfamate 
production is applied to agricultural sites, primarily in apple and pear 
orchards for control of poison ivy. Very little is used on 
pastures and rangeland. An additional 5% is used by homeowners, mostly for 
control of weeds in landscaped areas and for control of poison ivy. 

Three types of formulation are available: crystals containing 95 to 991. 
A.I.; soluble liquid concentrates containing 19 to 55% A.I.; and ready-to-use 
solutions containing from 8 to 12% A.I. 

Ammonium sulfamate solutions are applied to target weeds by airblast sprayers, 
tractor-pulled ground rig, hand-directed sprayers, or backpack and hose-end 
sprayers. Along waterways, solutions r.iay be applie~ by boat-mounted spray 
equipment. Typical right-of-way application is by a boom-type sprayer. 
Ammonium sulfamate is also applied as dry crystals to notches in undesired 
trees and to tree stumps to prevent sprouting. 

Use rates are 57-120 lbs A.I. in 100 gallons of water per acre for all sprayers 
except airblast equipment. The recotmnended rate for airblast equipment is 100-
400 lbs A.I. per acre in 100 gallons of water. Ammonium sulfamate is not 
normally applied with other pesticides nor is it applied aerially. Diesel 
oil is often used with ammonium sulfamate in dormant stem treatments of weed 
trees since the oil aids penetration of bark and promotes herbicide entry. 
Surfactants are also frequently added at the time of application to water
based solutions. 
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--------
Environmental Fate-Manufacturing-Use Ammonium Sulfamate 

Environmental Fate Profile 

The submitted data are insufficient to predict the fate of ammonium sulfamate 
(AMS) in the environment. Preliminary data indicate that AMS may. under 
certain circumstances, increase or decrease microbial populations in soil. The 
treatment of starch amended soil with AMS led to an increase and decrease in 
the number of fungi and bacteria (including actinomycetes), respectively. AMS 
had no effect.on microbial counts obtained from non-amended soil~ Fungal 
colonization of AMS-treated hardwood stumps was enhanced over a 2.5-year period 
relative to nontreated stwps, indicating that fungal cellulose degradation 
processes are probably not inhibited by AMS. Limited data on the leaching of 
AMS indicate that it is very mobile in soil and moves by mass flow. AMS at 50-
200 kg/ha will leach about 14 and 15 cm in soil eluted with 2-4 and SO cm of 
water, respectively. 

Data Requirements 

The data requirements needed to evaluate the continued registration of 
ammonium sulfamate products to which this Standard applies are listed in 
Chapter !It, Table 1. 

Topical Discussions 

Corresponding to each of the Topical Discussions listed below 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 oinimur.,_ data 
that the Agency requires in order to adequately assess the environmental fate 
of a pesticide. 

Guideline Section 

Physico-Chemical Transformation 163.62-7 
Metabolism (Soil, Aquatic and 163.63-8 

Microbiological) 
Mobility 163.62-9 
Field Dissipation 163.62-10 
Accumulation 163.62-11 

PHYSIO-CHEMICAL TRANSFORMATION 

Hydrolysis 

Hydrolysis data are required to support the registration of each manufac
turing-use product and of each formulated end-use product intended for 
terrestrial, forestry. aquatic, and aquatic impact use patterns. 

No data are available on the hydrolysis of ammonium sulfamate. 

All studies specified in Section l61.62-7(b) are needed to assess the 
hydrolysis properties. 
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Photo! ysis 

A photodegradation study in water is required to support the registration 
of each formulated end-use product intended for terrestrial (except 
greenhouse and domestic outdoor), aquatic, and forestry use and for any aquatic 
impact use which results in direct discharges into the aquatic environment. 
Such a study is also required to support the registrat~on of each ~anufacturing
use product which legally could be used to make such an end-use product. 

Photodegradation studies on soil surfaces are required to support the 
registration of all formulated A.~S products intended for crop and forestry uses. 

No data on the photodegradation of A..~S are available. 
, 

Data specified in Section 16J.62-7(c) are needed to determine the effect of 
ligh ::m AMS. Vapor phase studies are not required since AMS does not have a 
greenhouse use and re-entry is not a consideration at this time. 

MF.TABOLT SM 

Data on metabolism are reqt1ired to determine the nature and availability of 
pesticide residues to rotational crops and to help in the assessment of 
potential disposal and reentry hazards. 

Soil Metabolism 

An aerobic soil metabolism study is required to support the registration of 
each end-use product intehdcd for terrestrial or forestry use, and also to 
support the registration of e;ich manufacturing-use product which legally could 
be used to make such an end-use product. 

An anaerobic soil metabolism study is required to support the registration 
of each end-use product intended for field or vegetable crop use, and ~lso 
that of each rnanufacturing-use product which legally could be used to make soch 
nn encl-use product. Aerobic soil metabol i sr.i data arc not required because 
ar:imonium sul farnate is noot usec for field and vegetable crops. 

Two studies (Abumiya 1'166, 05013104) (Konnai 1974, OSOl<i686) on the soil 
metabolism of AMS were revie\Jed and .1udged to be invalid. 

The require~ent for the submission of the above data is currently being 
reserved, pendin~ the receipt and evaluation of hytlrolysis and photodegradation 
data. The results of these tests will determine what chemical species remain 
in the environment from ammonium sulfarnate use and whether the metabolism study 
is needed to predict the fate of these species. 

Aquatic 

An aerobic. aquatic metabol isr.1 study is required to suppol"t the registration of 
each formulated end-use product intended for aquat1c use or for any aquatic 
impact use ,..hich results in direct discharges into the aquatic environment •. 
~uch a study is also required to support the re~istration of each manufacturing
use product '1hich legally could be usect to rnnke such an encl-use prorluct. 

5-3 



An anaerobic aquatic ~etnbolism study is required to support the registration 
of e~ch formulated en~-use product intended for aquatic or forestry use which 
results in direct discharges into the aquatic environment. Such a study is 
also required to support the registration of each manufacturing-use product 
which legally could be used to make such an end-use product. The anaerobic 
soil metabolism study in Section 63.62-S(c) may not be substituted for this 
study. 

The requirement for the submission of the above data is currently being 
reserved, pending the receipt and evaluation of hydrolysis and photodegradation 
data. The results of the hydrolysis ttnd photodegradation data will determine 
if additional testing is required. 

Microbiological Metabolism 

Data on the effects of microbes on pesticide degradation and the effects of 
pesticides on microbes are required to support the registration of each 
formulated end-use product intended for terrestrial (except greenhouse and 
domestic outdoor), aquatic, and forestry use and for any aquatic impact use 
which results in direct discharges into the aquatic environment. These data 
are also required to support the registration of each manufacturing-use product 
which legally could he used to make such a formulated product. 

Microbiological - Effects of Microbes on Pesticides 

One study (Frederick 1957, 05011435) on the metabolism of AMS by microbes was 
reviewed and considered invalid. 

The requirement for the submission of the above data is currently being 
reserved pending the review and modification of the testing protocols. 
Consequently, the absence of acceptable data does not constitute a data gap. 

Microbiological - Effects of Pesticides on Microbes 

1'.lo valid studies on the effects of AMS on microbes were reviewed. Smith 
et al. (MRID 05006452) reported that AMS applied at rates equivalent to 500 and 
1,000 lb ai/A had no adverse effects over a )-week period on fungal, total 
bacterial, and actinomycete populations in Cadorous silt loam soil. However, 
AMS treatment of starch-amended soil resulted in an increase in the fungal 
population and a decrease in total bacterial and actinomycete populations. 

Rayner (MR.ID 05005817) found that AMS treatment of oak, beech, and birch 
stumps stimulated initial fungal colonization and the subsequent rate of 
succession on the stumps over a 2.5-year period. These results indicate that 
fungal cellulose decomposition processes probably are not inhibited by AMS. In 
sutnmary, .the above studies demonstrate that AMS may decrease, and in some cases 
increase, microbial populations in the environment. 

The requirement for the submission of the above data is currently being 
reserved pending the review and modification of the testing protocols. 
Consequently, the absence of acceptable data does not constitute a data gap. 
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Activated Sludge 

A laboratory study of the effects of pesticides on the wastewater treatment 
process is required to support the registration of all oanufacturing-use 
chemicals, and all formulated products that are indirectly discharged into 
wastewater systems or are used as treatments in wastewater treatment systems. 

No data on the activated sludge metabolism of A~S are available. 

The requirement for the submission of the above data is currently being 
reserved pending the review and modification of the testing protocols. 
Consequently, the absence of acceptable data does not constitute a data gap. 

MOBILITY 

Data on mobility are required to determine pesticide residue movement in 
the environment. 

Leaching 

Leachine rlata are required to support the registration of each AMS 
fonnulated end-use product intended for terrestrial noncrop, tree fruit/nut 
crop, aquatic, or forestry use, or for any aquatic impact use resulting in 
direct discharges into the aquatic environment. Such data are also required to 
support the registration of each manufacturing-use product which legally could 
be used to make such an end-use product. 

Two leaching studies were reviewed and one was considered a scientifically 
valid study, but does not meet the guidelines requirements because the 
leaching study was conducted in only one unspecified type of soil. Konnai et 
al. (MRID 05016686) demonstrated that AMS was very mobile in soil and exhibited 
a distribution parallel to the mass flow. AMS (95% powder) at 50 kg/ha leached 
14 and 50 cm in an unspecified soil type elt1ted with 2 and 50 Ct:\ of water. AMS 
at 200 kg/ha leached 12-14 cm in a cedar forest soil eluted with only 4 cm of 
water. 

The requirement for the submission of the above data is currently being 
reserved pending the receipt and evaluation of hydrolysis and photodegradation 
data. The results of the hydrolysis and photodegradation data will determine 
what chemical species ret:1ain in the environment as i result of ammonium 
sulfamate use and whether the leaching study is needed to predict the fate of 
these species. 

Volatility 

No data are required on the volatility of AMS because the use pattern of 
AMS does not include a greenhouse use and reentry is not a consideration at 
this time. 
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Adsorption/Desorption 

A laboratory study using radioisotopic or nonradioisotopic analytical 
techniques is required to support the registration of all AMS fonnulated 
products intended for terrestrial, forestry, and aquatic uses, al\d for any 
aquatic impact use which results in direct discharges into the aquatic 
environment. These data are also required to support the registration of each 
manufacturing-use product which legally could he used to make such a fornulated 
product. 

No data on adsorption/desorption of AMS are available. 

The requirement for the submission of the above data is currently being 
reserved, pending the receipt and evaluation of hydrolysis and photodegradation 
data. The results of the hydrolysis and photodegradation data will determine 
what chemical species remain in the environment as a result of am~onium 
sul famate use and whether the ildsorption/desorption study is needed to predict 
the fate of these species. 

Water Dispersal 

A field study tailored to one or more representative sites is required to 
support the registration of all formulated products intended for aquatic uses, 
an~ for any aquatic impact use which results in direct discharges into the 
aquatic environment. These data are also required to support the registrntion 
of each manufacturing-use product \lhich legally c-onld be used to rn;ike such i'I 

fon:ml ated pro<iuct. 

No data on the water dispersal of A..'1S are available. 

The requirement for the submission of the above data is currently being 
reserved pending the receipt and evaluation of hydrolysis and phtodegradation 
data. 

FIELD DISSIPATION 

A field rlissipation study under actual use conditions is required to 
support the registration of alt AXS manufacturing-use and formulated products 
inten1ed for terrestrial (except greenhouses, aquatic, and forestry uses). 

Terrestrial 

A terrestrial field dissipation study is required to support the regis
tration of each end-use product for terrestrial use (except greenhouses), and 
th,H of each m!!nufacturing-use product which legally could· be UFied to make 
such an end-use pro~uct. 

No data on the terrestrial field dissipation of AMS are availab~e. 

The requirement for the submission of the above data is currently heing 
reserved, pending the receipt anc! evalu-'\tion of hydrolysis -'!nd photodegradation 
data. The resu1ts of the hydrolysis and photodegr~dation iata will determine 
if additional testing is required. 
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Aquatic 

An aquatic field dissipation study ls required to support the registration 
of each AMS formulated end-use product intended for aquatic uses. including 
products intended for application to ditch banks and shorelines and for 
unintentional direct aquatic applications. or for any aquatic impact use which 
results in direct aquatic applications or aquatic impact use with direct 
discharges into the aquatic environment. This study is also required to 
support the registration of each AMS manufacturing-use product which legally 
could be used to make such an end-use product. 

One study on the aquatic field dissipation of AMS was reviewed end judged 
invalid. 

The requirement for the submission of the above data is currently being 
reserved. pending the receipt and evaluation of hydrolysis and photodegradation 
data. The results of the hydrolysis and photodegradation data will determine 
if additional testing is required. 

Forestry 

A forestry study is required to support the registration of each A.~S formulated 
end-use product intended for forest use, and of each AMS manufacturing-use 
product which legally could be used to make such an end-use product. 

No data on the dissipation of AMS in forests are available. 

The requirement for the submission of the above data is currently being 
reserved. pending the receipt and evaluation of hydrolysis and 
photodegradation data. The results of the hydrolysis and photodegradation data 
will detemtne if additional testing is required. 

Aquatic Impact Uses 

No data are required under this topic for AMS. Required data have been 
noted under other sections in this chapter. 

Combination and Tank Mixes 

Data requirements for combination and tank mixes containing AMS are not 
cited here because this registration stan~ard deals only with the single active 
ingredient. 

ACCUMULATION 

Data on accumulation are required to determine accumulation in food webs. 

Rotational Crops 

No data on the accumulation of AMS in rotational crops are required because 
the use pattern is such that application to field/vegetable and aquatic food 
crops will not occur. 
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Irrigated Crops 

No dat;i are required on the accumulation of A.'-tS in i rrigatert crops because 
the use pattern indicates that crops Are not irrigated with AMS-treated water. 
At this time AMS would not be expected to contribute significant quantities of 
AMS to irrigation water. 

Fish 

A fish accumulation study is required to support the registration of each 
formulated end-use product intended for outdoor impact use (except do~estic 
outdoor). or aquatic impact uses resulting in direct discharge into aquatic 
environments. and for each manufacturing-use product that could be legally used 
to produce such a product. These data are not required if che registrant can 
offer evidence acceptable to the Agency showing that the applied pesticide and 
one of its principal degradation product(s): 

I. will not reach water, or will not persist in water (i.e., a noDinal 
half-life of four days or less); and 

2. has physical properties suggesting a relatively low potential for 
accumulation (i.e •• a nominal octanol/water partition coefficient less than 
1000); or 

.1. does not accumulate in the organs and tissues of mat:tr:tals or avian 
species. 

The Agency may consider the particular use pattern and the rate and frequency 
of application in making a decision to waive or maintain the data requirement 
(such as in cases where movement to water is obviously negligible or where 
frequent application counteracts a fast dissipation rate). 

The requirement for the submission of the above data is currently being 
reserved, pending the receipt and evaluation of hydrolysis and photodegrada
tion data. The results of the hydrolysis and photodegradation data will 
determine if additional testing is requried. 

Formulations of Ammonium Sulfamate 

Three formulations of ammonium sulfamate are available: crystals (95 to J9 % 
A.I.), soluble liquid concentrates (19 to 54% A.I.), and ready-Co-
use preparations (8 to 12?. A.I.). The formulations are usually applied as a 
hand-directed spray. although high-volume and airblast sprayers are also used. 
Use rates are usually 57-120 lbs A.I. in 100 gallons water per acre for all 
sprayers except airblast equipment, where the recommended rate is 100-400 lbs 
A.I. per acre in 100 gallons of water. 

Although ammonium sulfamate is not applied aerially, the use of airblast 
machines (which direct the spray upward) increases the potential for exposure 
via spray drift to humans, livestock or wildlife outside the application site. 
However. the extent to which air blast machinery is used for application of 
ammonium sulfamate is not known. Preliminary data indicates that ammonium 
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sulfamate may leach; therefore, the potential for groundwater contamination 
exists. The potential for surface water contamination exists through the use 
of ammonium sulfamate for control of willow, cottonwood and other brush along 
waterways. 

A• with most pesticides, the greatest human exposure rnay occur during mixing, 
loading and treatment operations. However, quantitative data necessary to 
estimate the degree of such exposure are not available. The potential for 
dermal and eye exposure from splashing of the soluble liquid concentrate 
formulation exists, but can be minimized by the use of protective clothing and 
gloves during mixing and loading. Ready-to-use formulations can be especially 
important in reducing exposures to small-volu~e users (i.e., homeowners), 
because ~ixing operations are not required. 
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VI 

TOXICOLOGY 

Toxicology - Manuhcturing-Use Ammonium Sul famate 

Toxicology Profile 

No data were available to assess the following toxicity of manufacturing-
use ammonium sul farnate: acute oral, acute dennal, acute inhalation, primary eye 
irritation, pr1rnary dermal irritation, and dermal sensitization potential. 

Insufficient data were ayailable to assess the subchronic toxicity of 
manufacturing-use ammonium sulfamate. In a subchronic oral toxicity study 
conducted on rats using a 99% crystallin·e formulation of ammonium sulfamate, an 
18% weight gain depression was noted in adult females at the high dose (500 
mg/kg/day). Histopathological examination of the animals in this group 
revealed that one rat showed slight fatty degenerative changes in the liver, 
La~k of individual animal data and inadequate reporting preclude the use of 
this study to assess the subchronic oral toxicity potential of manufacturing
use am=ionium sulfamate in humans. 

No adequate subchro~ic dermal toxicity data were ;i,vailable on manufacturing
use am.-:ionium sul famatc, 

Presently, suhchronic inhalation testing is not required for the reregis
tration of manufacturing-use ammonim:, sul famate. The Proposed Guidelines state 
that subchronic inhalation testing is required on manufacturing-use products 
whose pesticidal use may result in repeated inhalation exposure at a concen
tration which is likely to be toxic as determined fror:, results of the acute 
inhalation testing. There is no reason to believe that the present use 
patterns of arnrroniun sul fal'!late will result in repeated inhalation exposure at 
toxic concentrations, This information may he required pending the results 
from the acute inhalation testin~. 

Adequate data \./ere not avail.=1ble on the chronic toxicity of manufacturin~-use 
arnnoniu~ sulfamate, A 19-nonth study \.las conducted in which rats were fed 
0.0]51/ and 0,05% am~oniu~ sulfamate in the diet. No histopathological 
alterations could be attributed to the ammoniu~ sulfa~ate in the diet. 
~ufficient data were not available to evaluate the effects of ammonium 
s11lfamate on any other parameter; therefore, this study cannot be used to 
assess the chroni~ toxicity of ammonium sulfamate. 

Surnmary data from a three-generation reproduction study in which rats were fed 
0.01'i~ and 0,057. ammonium sul famate in the diet indicated that no reproductive 
toxicity was ohser\'ecl through the F a generation, This stuny was · 
inadequately reported because no inJ1vidual aniM~l data were available and, 
therefore, an assessment of the reproductive toxicity potential of ammonium 
sulfamate cannot be made. 

No data were available to assess the oncogenic and teratogenic potential of the 
manufacturing-use ammonium sulf~mate. 

Adequate metabolism studies uere not available for am~onium sulfamate, 



Data on the mutagenic potential of ammonium sulfamate in microbial systems were 
insufficient. No other data were available to assess the mutagenic potential 
of ammonium sulfamate. 

Data Requirements 

The data requirements needed to evaluate the continued registration of 
ammonium sulfamate products to which this Standard applies are listed in 
Chapter III, Tables 1- 3. 

Required Labeling 

Precautionary labeling of each product must correspond to the toxicity 
categories determined by iive acute toxicity tests. 

Topical Discussions 

Corresponding to each of the Topical Discussions listed below is the number 
of the sectlon(s) in the "Proposed Cuidelines" of August 22, 1978 (43 FR, No. 
163 37336) which explain(s) the minimum data that the A~ency usually requires 
in order to adequately assess the toxicity of pesticides. Where no 
section number is listed, a minimum requirement has not been set for such 
information. Also under each of the topics is a reference to the section in 
the "Proposed Guidelines". 

Guidelines Section(s) 

Acute Oral Toxicity 163.Rl-l 
Acute Dermal Toxicity 163.81-2 
Acute Inhalation Toxicity 163.81-3 
Primary Eye Irritation 163.81-4 
Primary Dermal Irritation 163.81-5 
Skin Sensitization 163.Rl-6 
Acute Delayed Neurotoxi-city 163.81-7 
Subchronic Oral Toxicity 163.82-1 
Subchronic 21-Day Dermal Toxicity 163.82-2 
Subchronic qo-Day Dermal Toxicity 163.82-3 
Suhchronic Inhalation Toxicity 163.82-4 
Subchroni~ Neurotoxicity 163.82-5 

Chronic Feed lng 163.81-1 
Oncogenicity 163.S3-2 
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Acute Testing 

Acute Oral Toxicity 

The minimum data requirement for testing :,cute oral toxicity (LD,0 ) is 
one test on the manufacturing-use product, preferably using the laboratory 
rat. 

No acute oral toxicity studies are available on manufacturing-use 
ammonimul'!\ sulfamate. Testing is required. 

~ Dermal Toxicity 

The minimum data requirement for testing acute dermal toxicity is one test, 
preferably in the albino rabbit, on each manufacturing-use product. 

No acute dermal toxicity tests on manufacturing-use ammonium sulfamate are 
available. Testing is required. 

Acute Inhalation Toxicity 

Acute inhalation testing is required to support the registration of the 
manufacturing-use and formulated products if: the product is a gas, the 
product produces a rcspirablc vapor or 20~ or more of the aerodynamic 
equivalent of the product is composed or particles not larger than 10 microns. 
Testing in the laboratory rat is preferred. 

The use pattern indicates that ammonium sulfarnate is used by a route that could 
perrnit inhalation exposure (i.e. used as a spray for weed control). Since no 
information is available to assess the aerodynamic size of the particles or 
the vapor pressure of ammonium sulfamate, acute inhalation testing is required. 

No acute inhalation toxicity studies are available on manufacturing-use 
ammonium sulfamate. Testing is required. 

Primary Eye Irritation 

The minimum data requirement for primary eye irritation is one test on each 
manufacturing-use product, preferably using the albino rabbit. If the test 
substance has a pH of 1-3 or 12-14, 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. 

No primary eye irritation studies are available on manufacturing-use 
ammonium sul famate. Testing is required. 

Primary Dennal Irritation 

The minimum data requirement for primary dermal irritation is one test on 
each manufacturing-use product, preferably using the albino rabbit. 

No primary dermal irritation studies are available on manufacturing-use 
ammonium sulfamate. Testing is required. 
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Dermal Sensitization 

The minimum data requirement for dermal sensitization is an intradermal 
test on each manufacturing-use product, preferably using the guinea pig. 

No dermal sensitization studies are available on manufacturing-use ammoniu~ 
sulfamate. Testing is required. 

~ £.:_layed Neurotoxicity 

The minimum data requirement for acute delayed neurotoxicity is one test on 
the manufacturing-use product, using the adult hen. 

An acute delayed neurotoxicity test is required if the active ingredient, 
or any of its metabolites, degradation products, or impurities causes esterase 
depression or ls structurally related to a substance that induces delayed 
neurotoxicity. 

There are no indications that ammonium sulfamate causes esterase 
depression or is structurally related to known neurotoxins. Therefore, 
testing is not required. 

Subchronic Testing 

Subchronic Oral Toxicity 

The minimum data requirement for subchronic oral toxicity is one test on 
the manufacturing-use product in two mammalian species, preferably using the 
rat and dog. 

No adequate subchronic oral toxicity rlata are available on ~anufacturing-
use ammonium sulfamate. However, a supplementary subchronic oral toxicity 
study is available on ammonium sulfamate in rats. In this study (Gupta et al. 
1979, MRID 05014167), groups of adult female rats and male and female 
weanling rats were given ammonium sulfamate (crystalline, 99r, purity) at 100, 
250 or 500 mg/kg orally in an aqueous solution 6 days a week for 90 days. 

At the high dose an 18% weight gain depression was observed in the adult 
female, and histological examination revealed that one animal in this group 
showed slight fatty degenerative changes in the livar. No individual animal 
data were included; and therefore, this study is not adequate to evaluate the 
subchronic toxicity of the chemical. Additional subchronic oral toxicity 
testing in rats and dogs is required. 

Subchronic 21-Day Dermal Toxicity 

The minimum data requirement for subchronic 21-day dermal toxicity is one 
study on the manufacturing-use product, preferably using the albino rabbit. A 
subchronic 21-day dermal toxicity test is required if pesticidal use is l1kely 
to result in repeated human skin contact. Since the use of ammonium sulfamate 
is likely to result in repeated human skin contact, testing is required. 



One subchronic dermal toxicity study was conducted on an unspecified formu
lation of ammonium sulfamate (Aoyama 1975, MRID 05005119). In this study. 0.75 
ml of 151. • 20%, and 30% concentrations of ammon1utn sulfamate were applied to 
the unshaved skin of rats, and .75 ml of 15~ and 30!. concentrations of the 
chemical were applied to the shaved skin of rabbits daily for 20 days. No 
deaths were observed in rats or rabbits, and only slight redness of the skin 
was noted in rats at the highest dose at 7 days. Upon histopathological 
examination, slight atrophy of the epidermis was observed tn rabbits. This 
study does not satisfy the data requirements for subchronic dermal toxicity 
testing because too few rabbits were tested, and 
exposure was possible since the application sites 
21-day dermal toxicity testing is required. 
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Subchronic 90-Day Dermal Toxicity 

A subchronic 90-day dermal toxicity test is not required because ammonium 
sulfamate is not purposely applied to skin, and its use will not result in 
human e~posure comparable to that, for example, from swimming pool additives or 
pesticide-impregnated fabrics. 

Subchronic Inhalation Toxicity 

A subchronic inhalation study is required if pesticidal use may result in 
repeated inhalation exposure at a concentration that is likely to be toxic, as 
determined from results of acute inhalation testing. A determination of the 
requirement for a subchrontc inhalation toxicity study of ammonium sulfamate 
cannot be made at present, because no adequate acute inhalation toxicity data 
are available. 

Subchron1c Neurotoxicity 

A subchronic neurotoxicity study is not required on ammonium sulfamate,• 
because it is not expected to induce neuropathy or delayed neurotoxicity, and 
because it does not have a molecular structure closely related to that of a 
compound that is known to induce neuropathy or delayed neuroto~icity. 

Chronic Feeding 

A chronic feeding study is required if pesticidal use requires a tolerance 
or exemption from a tolerance, requires an issuance of a food additive 
regulation or is likely to result in repeated human exposure over a significant 
portion of the life-span. 

A tolerance exists for ammonium sulfamate on apples and pears; however. 
a~onium sulfamate is not applied directly to the fruits since it is used for 
weed control in these orchards. If the requested residue data (Chapter III, 
Table 1) shows that negligible residues of ammonium sulfamate and its 
metabolites Are present on raw agriucltural commodities and the environmental 
fate data indicates that repeated human exposure by other routes is unlikely, 
this data requirement will be waived. 

The available data ,1ere inarlequate to assess the chrontc feeding effects of 
ammonium sulfamate. In a L9--month feeding study With rats (Sherman et al., 
1964 MRID P00004224), no histopathological ~lterations could be attributed to 
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the feeding of .035% and .osr. ammonium sulfamate in the diet. Sufficient data 
were not available to evaluate the effects of ammonium sulfamate on any other 
parameter, therefore, an adequate assessment of the chronic toxicity of 
ammonium sulfamate cannot be made from this data. 

Oncogenicity 

Oncogenicity tests on the manufacturing-use product are required in two 
mammalian species, preferably the rat and the mouse, for all food uses. A 
tolerance exists for ammonium sulfamate on apples and pears; however, ammonium 
sulfamate is not applied directly to the fruits since it is used for weed 
control in these orchards. If requested residue data (Chapter III, Table 1) 
shows that negligible residues of ammonium sulfamate and its metabolites are 
present on raw agricultural commodities and the environmental fate data 
indicates that repeated hum.an exposure by other routes is unlikely, this data 
requirement ~ay be waived. 

Teratogenicity 

The minimum requirement for evaluating a pesticide for teratogenicity is 
testing in two mar.unalian species. Teratogenicity testing is required on 
ammonium sulfamate because it is registered for domestic use and may be 
expected to result in significant exposure to human females. No data were 
available to evaluate the teratogenicity potential of ammonium sulfamate. 
Testing is required in two mammalian species. 

Reproduction 

The minimum data requirement for reproduction is testing in one ~ammalian 
species, preferably the laboratory rat, using the manufacturing-use product and 
lasting for two generations. This is required for alt food uses. No adequate 
studies assessing the effects of allltDonium sulfamate on reproduction are 
available at this ti~e. A rat reproduction study (~herman et al. 1964, MRID 
00004224) containing surrmary data only, is in the Agency files. In this study, 
rats were fed 0.035% and 0.05% ammonium sulfamate in the diet through the Fa 
generation. No consistent toxic effects were observed ·on growth, reproductive 
perfort:1ance, viability, or lactation, and no abnormal histopathologicat 
findings were reported by the authors in summary form. The requirement for 
additional reproduction testing may be waived if adequate residue data show 
that negligible residues of ammonium sulfamate and its metabolites are present 
in raw agricultural commodities and adequate environmental fate data 
indicates that repeated human exposure by other routes is unlikely, this data 
requlre~ent may be waived. 



~utagenici ty 

The following studies represent the minimum data likely to be required on the 
potential heritable effects of ammonium sulfamate: 

l. A mammalian~ vitro point mutation test. 
2. A sensitive sub-mat!lr.'lalian potnt mutation test (Bacteria, 

fungi, insect). 
3. A primary D~A damage test (i.e., sister chromatid 

exchange or unscheduled DNA synthesis). 
4. A mammalian in vitro cytogenics test. If this suggests 

a positive result, a dominant 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. 

Although the A~ency mutagenic testing requirements are not final, the 
standards for these tests should be based on the principles set forth in FR 43, 
No. 163, August 22, 1978. Protocols and choices of test systems should he 
accompanied by a scientific rationale. Substitution of test systems for those 
listed above will be considered after discussion with the Agency. 

A supplementary study is availahle in which an unspecified formulation of 
ammonium sulfamate was evaluated for its Rbility to produce point mutations in 
histidine requiring mutants of Salmonella typhimurium (Anderson et al. 1972, 
MRID 05001460). Negative results were observed with ammonium sulfamate while 
positive response·s were produced with three known mutagens. No numerical data 
were available for the positive controls; therefore, the reliability of the 
assay cannot be determined. Thus, the minimum mutagenicity data requirements 
for ammonium sulfamate have not been fulfilled and additional testing as 
specified above is required. 

Metabolism..!.!!. Laboratory Animals 

A general metabolism study is required to support the registration of each 
manufacturing use product which requires a chronic feeding study or an 
oncogenicity study. 

No adequate metabolism study is available on ammonium sulfamate. An assessment 
of this data requirement cannot be made at the present time, because the need 
for the chronic feeding or oncogenicity data is not yet established. 

Clinical Trials 

No clinical studies in humans have been conducted using ammonium sulfamate. 

Emergency Treatment 

No information is available on emergency treatment of ammonium sulfamate 
poisoning. 



Toxicology - Crystalline Ar.11:ioniu~ Sulfamate 

Toxicology Profile 

No data were available to assess the acute oral, acute dermal ,and acute 
inhalation toxicity of crystalline fonnulations containing 9S-99% ammonium 
sulfamate. Testing ts not required since testing of the manufacturing-use 
product will be sufficient to evaluate the Acute toxicities of these prorlucts. 

No data were available to evaluate the primary eye irritation, primary dermal 
irritation and dermal sensitization potentials of Ammonium sulfarnate. Dermal 
and eye irritation testing is required on any one of the products listed in 
Chapter III, Table '.\. These products contain an inert ingredient that may 
cause dermal and eye irritation. 

Dermal sensitization testing is not required since testing of the nanufacturing
use product will be sufficient to fulfill this requirement. 

Data Requirements 

The data requirements needed to evaluate the continued registration 
of ammonium sulfamate products to which this Standard applies are listed 
in Chapter III, Tables l-3. 

Topical Discussions 

Acute Testing 

Acute~ Toxicity 

The minimum data requirement for testing acute oral toxicity (LD50 ) is one 
test in the laboratory rat on each formul~ted crystalline product. 

No acute oral toxicity studies are 
of ammonium sulfamate. Testing on 
fill this requirement. 

avAilahle 
manufacturing-use 

on crystalline formulAtions 
ammonium sulfamate will 

~ Dennal Toxicity 

The minimum data requirement for testing acute dermal toxicity is one test on 
each formulated crystalline product I pref era bl y ,:sing the albino rabbit. 

No acute dermal toxicity studies are available on crystalline formulations 
of ammonium sulfamate. Testing on manufacturing-use ammonium sulfamate will 
fill this requirement. 

Acute Inhalation Toxicity 

The minimum data requirement for tes_ting acute inhalation toxicity (Lc ) is 50 
one test on each formulated crystalline product, preferably using the 
laboratory rat. 

No acute inhalation toxicity studies are available on crystalline formulations 
of ammoniUlll sulfamate. Testing on manufacturing-use ammonium sulfamate will 
fill this requirement. 



Primary Eye Irritation 

The ~inimum data requirement for primary eye irritation is one test on each 
fomulated crystalline product, preferably using the albino rabbit. 

No primary eye irritation studies are available on crystalline formulations. 
Testing is required on one of the products with the following registration 
numbers: 2169-262, 82q-1ao, 10107-21, 352-206, 8127-22, 1348-202, 829-220, 
8590-219, 2125-47, 5481-56, 4837-1)4. 

Primary Dermal Irritation 

The minimum data requirement for primary dermal irritation is one test on 
each formulated crystalline product, preferably using the albino rabbit. 

No primary der~al irritation studies are available on crystalline formulations. 
Testing is required on one of the products with the following registration 
numbers: 2169-262, 829-130, 10107-21, 352-206, 8127-22, 1348-202, 829-220, 
8590-219, 2125-47, 5481-56, 4887-134. 

Dermal Sensitization 

The rninimu~ data requirement for dermal sensitization is an intradennal test on 
eacb formulated crystalline pro:luct, preferably using the guinea pig. 

No dermal sensitization studies are available on crystalline formulations of 
a~monium sulfamate. Testing on manufacturing-use am~onium sulfamate will 
fill this requirement. 

Toxicology - Soluhle Concentrate Ammonium Sulfa~ate 

Toxicolo~y Profile 

Sufficient data are available to assess the acute oral and dermal toxicities 
of a soluble concentrate formulation containing 41;~ .:immoniurn sulfamate. The 
hi~h acute oral LD in rats (male rats, 6.9 g/kg; female rats, 1.9 g/kg) 50 iniHcates r1 potent1Ally low ;.icute oral toxicity in hum;:ins. A high acute dermal 
LD~0 in rabbits (greater than 2 g/kg) with this formulation, in~icates a 
poE~ntially low acute dermal toxicity in humans. 

An acute inhalation toxicity study condu~ted with rats using a 41~ ammonium 
su1famate soluble concentrate formulation is available. However, since the 
exposure concentration and the particle size distribution were inadequately 
described, the study cannot be used to assess the potential acute inhalation 
toxicity of this formulation in humans. 

Data are available to assess the primary eye jrritation and primary dernal 
irritation potentials of a 417, ammonium sulfamatc soluble concentrate formu
lation. These data in,iicnte th.1t this formulation is not a prirnary eye 
irritant but nay cause transient eye irrit~tion in huoans, also, the ~ata 
indicate a low rlcrrnal irritation potential in hunans. No data were available 
to assess the dermal sensitization potential of the soluble concentrate 
formulations. 
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Data Requirements 

The data requirements needed to evaluate the continued registration of ammonium 
sulfamate products to which this standard applies are listed in Chapter III, 
Tables 1-3. 

Topical Discussions 

Acute Testing 

Acute Oral Toxicity 

The minimum riata requirement for testing acute oral toxicity (to50 ) is one 
test on each formulated soluble concentrate product, preferably using the 
1 aboratory rat. 

An adequate acute oral toxicity study in rats is availahle with a soluble' 
concentrate containinR 4J% ammonium Sl~famate (Bullock and Narcisse, 
1~74a, MRID 00004214). The undiluted material was a~ministered by gavage to 
four groups of male and female rats. The in males was 6.9 LD50 
g/kg with a 95% confidence interval of 2.6-18.3 g/kg. In females the LD 50 
,ms 3.9 g/kg '11th a 95% confidence interval of 2.0-7.6 g/kg. No adverse 
clinical signs were observed in females receiving the lowest dose (1.0 g/kg). 
Slight depression was observed in males receiving 2.R g/kg. Signs of toxicity 
in animals receiving the higher dose levels included depression, salivation, 
bloody tears, and collapse. All deaths, 7 males and 8 females, occurred within 
24 hours of dosing. The. survivors (12 males .1nd 13 frmales) showed no 
chemical-related gross pathological changes. 

These data are sufficient to fulfill the acute oral toxicity data requirement 
for the existing soluble concentrate forciulations containing 19-55% an.~oniurn 
sulfamate and place these products in Toxicity Category III. 

Acute Denne.!_ Toxicity 

The minimu~ data requirement for testing acute dern.al toxicity (LD50 ) is one 
test on each fomulated soluble concentrate product, preferably using the 
alhino rabbit. 

An adequate acute dermal' tox1.cicy study is available with a soluble concentrate 
containing 43% amr:1onium sulfar.1ate (Bullock and Narcisse 1974b, ~1RID 0000!•215). 
In this study the acute dermal LD tn male New 7.ealand albino rabbits was 
detemined to be greater than 2 g1~g. No mortality was obsP.rved when six r.1ales 
were administered 2 g/kg of the undiluted material under an occlusive wrap; 
half of the animals had abraded skin, and half had intact skin. At 24 hours 
slight to severe erythema was observed but there were no other signs of 
toxicity during the 14-clay observation period. Al.though only males were 
tested, the study is sufficient to fulfill the acute detmal toxicity data 
requirement for the existing soluble concentrate formulations containin~ 19-55% 
of arnrnoniun sulfam~te. The data place these products in Toxicity Category 
HI. 

Acute Inhalation Toxicity 

Acute inhalation testing is require~ to support the registration of formulated 
products if: the product is a gas, the product produces a respirable vapor or 
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10t or more of the aerodynanic equivalent of the product is composed of 
particles not larger than 10 microns. Testing in the laboratory rat is 
preferred. 

An acute inhalation toxicity study (Bullock and Narcisse, 1974c, MRIDil 
00004218) Wc\S conducted with a 4Ji: soluble concentrate fomulation of ammonium 
sul famate in rats. This study was in;idequate to assess the inhalation toxicity 
of this formulation. 

Based on information in the Confidential Statement of Formulations (CSF's) for 
the soluble concentrates containing 19-55% ~mmonium sulfarnate, the inert 
ingredients used in these products are not anitcipated to present problems with 
respect to inhalation toxicity. Therefore, acute inhc\lation toxicity testing 
on the manufacturing-use product will fill this data requirement for the 
soluble concentrate formulations. 

Primary F.ye Irritation 

The minimum ~ata requirement for primary eye irritation is one test on each 
formulated product, preferably using the albino rabbit. 

An adequate primary eye irritation study is .wailable \lith a soluble concen
trate formulation containing 437. ar:lt'lonium sulfamRte. (Bullock and Narcisse 
1974d, MRID 00004216). Instillation of 0.1 ml of the undiluted test 
material into the conjunctival sac of one eye of each of six rabbits (three 
males, three females) caused slight to Moderate conjunctival irritation in 
all of the treated eyes. Ry 72 hours this condition had cleared in all but one 
animal who still had sliF,ht irritation. No corneal opacity or iritis was 
observed in any of the treated eyes, and by 7 days all the eyes were normal. 
The data are sufficient to fut fil 1 the primary eye irritation data require
ments for the existing soluble concentrate fomulatfons containing 19-557. 
ammonium sulfamate and place these products in Toxicity Cate~ory III, 
indicating a low potential for eye irritation. 

Primary Dermal Irritation 

The mini~um data requirement for primary dermal irritation is one test on 
each fomulated prorluct, preferably using the albino rabbit. 

An adequate primary dermal irritation study is availabie with a soluble 
concentrate fornulation containing 43% ammonium sulfamte (Bullock.and Narcisse 
1974e, MRID 00004217). In this study, the product was applied undiluted to 
the abraded and intact skin of six New z~aland rabbits and the primary skin 
irritation score was determined to be 0.6 out of a possible 8.0 score. This 
study is sufficient to fulfill the primary dermal irritation potential data 
requirement for the existing soluble concentrate formulations containing 
19-55% ammonium sulfamate. These products should not be considered primary 
skin irritants and should be placed in Toxicity Category IV. 

Dermal Sensitization 

The minimllffl data requirement for dermal sensitiz~tion is an intradermal test on 
each formulated product, preferably using the guinea pig. 
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No :!ernal sensitization stu.-lies are available on soluble conccntriltc 
fol"'!llulations of :1:T.T1oniun sulfar.i.ate. Based on inforr.iation in the Confidential 
Statement of Forr.i.ulations (CSF's) for the soluble concentrate fornulations 
containing 19-55% ar:t:nonium sulfHmate, thP inert ingredient used in th<!SC 
products are not expected to present a proh1em with respPct to dermal 
sensitizRtion. Therefore, rlerrnal sensitization testing on the r.ianufacturin~
use product will fill this data requirement. 

~oxicology Ready-co-Use and Pressurized Liquid Am~onium SulfanatC' 

Toxicology Profile 

No ;lata were available to assess the acute ornl, acute dC'rna1.., and acute 
inhalation toxicity as well as the primary eye irritiltion, primary .-lermal 
irritation, and the .-lernal sensitization potential of the ready-to-use 
formulations conta1n1ng r..-55% ar:monium sulfc1mate and the pressurized ltquici 
formulations containing 9.5~ ammonium sulfanate, 

The Confidential Statements of Formulations (CFS) <lo ~ot indicate th~t the 
,,cute toxicities <oral, dermal, inhalation), or the eye irritation, derrnal 
irritation and dermal sensitization potcntinls of t~e ready-to-use products 
will differ fro~ those observed with the soluhle concentrates. Therefore, 
refer to the Toxicology Profile and Topical Discussions for solub1 e concPntrate 
formulations, for an assessment of these toxicity par~meters. 

Data on the soluble concentrate formulc1t'ions will fill the following 
requirements for ready-to-use formu~ations: acute or::il toxicity, ;icute cierr,,;il 
toxicity, primc1ry eye irritation anrl primary dermal irrit::ition. Data on the 
manufacturing-use pro<iuct wi'!.1 fill the toxicity .,nci derm0l sensit1:r.ation ciata 
requirements, · 

The Confidential Statements of Formu1.<ttions (CFS) does not ;nr!icate th.<tt the 
acute toxiciti~s or the dermal irritation or the ciermal sensitization 
potentials for the pressurized liquici product will differ fro~ those observed 
with the soluble concentrates. 

Therefore, data on the soluble concentrate formulations will fill the 
following require~ents for the pressurized liquld formulation: acute oral 
toxicity, acute dermal toxicity, and primary dermal irritation. Data on the 
manufacturing-use product will fill the requirement for acute inhalation 
toxicity and dermal sensitization for the pressurJzed liquid. 

The pressurized liquid product may have eye irritation properties different 
from those of the soluble concentrates. Therefore, primary eye irritation 
testing is required. 

Data Requirements 

The dnta requirements needed to evaluate the continued registration of c1mmonium 
sulfa~ate products to which this standard applies are listed in Chapter III, 
Tables 1-3. 
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VII 

Residue Chemistry 

Residue Chemistry - Manufacturing-Use Ammonium Sulfamate 

Residue Chemistry Profile 

Ammonium sulfamate is used as a herbicide for the control of woody plants, 
particularly poison ivy. 

No data on the metabolism or breakdown patterns of ammonium sulfamate in plants 
or animals are currently available. There is ■ Ollle indication in the literature 
that ammonillUI sulfamate can hydrolyze in the soil to form ammonium sulfate. 
Additional data are needed showing the nature of any major residues resulting 
from. the applied use of ammoniwn I ll famate a& a result of appl !cation to the 
plants at the tree roots. Similarly, data are needed showing the nature of 
major residues when ingested by grazing cattle or dairy cows from cover crops 
in apple or pear orchards, pastures and rangelands that have been treated with 
ammonium sulfamate, or apple pomace used in feed. 

The results from method triAls conducted by FDA on the residue analytical 
methods submitted by the manufacturer were unsatisfactory. Two residue 
studies were submitted. The studies showed that residues of ammonium 
sulfamate ~!!.• resulting from certain applications on ten teats with apples 
and one on pears, did not exceed the established tolerances for apples and 
pears. However, these test summations were submitted lltthout supporting hard 
data and were conducted several yeArs prtor to the FDA analytical method 
trials. 

There are no records of regulatory incidents or actions with respect to the 
registered uses of ammonium sulfamate. 

Data Requirements 

The data required to support the registered food use and tolerances for 
ammonium sul famate are presented ln Chapter III, Table 1. 

Topical Discussions 

Use Patterns and Restrictions 

Ammonium sulfamate is used as a herbicide primarily for control of woody 
plants and herbaceous perennials. It is considered especially useful for the 
control of poison ivy in apple and pear orchards when applied as a foliage 
spray. The use of ac,moniut11 sulfamate in apple and pear orchards is considered 
to be a food use due to the possibility of residues on the fruit through 
absorption and translocation or from a contaminative source. 

The formulation type and percent active ingredient used in apple and pear 
orchards are: 95-99~ a.i. crystalline and 19-54% soluble concentrAte. 

The recommen~ed use is J-3 treatments per growing season (every 6 to 8 weeka) 
when poison ivy plants are in full leaf. The type of application is foliar 
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drench or hand directed by using either a backpack or ground rig high volume 
sprayer. The application rate is 57 lbs. A.I. ~n 100 gal. water. The spray 
volume depends on the density and size of the poison ivy plants but usually I 
gallon will cover 200-250 sq. ft. of surface. 

Present use restrictions include: 

Do not spray fruit tree foliage. 
Do not spray green or immature fruit tree bark. 
Avoid excessive wetting of fruit tree hark. 
Use coarse spray. 

Metabolism in Plants 

Ammonium sulfamate is known to be non-selective and translocates readily. One 
study on its translocation'(Carvell 1955, 05005498) showed that ammonium 
sulfamate moves into the leaves of plants more rapidly that it moves down into 
the root system. 

No data are available on the metabolic fate of ammonium sulfamate in plants or 
on residues in plants or trees. 

~etabolism in Animals 

Ko studies are available regarding the metabolic fate of ammonium sulfamate 
residues in large animals. 

Analytical Methodology 

The accepted method for the determination of ammoniut1 sul fmnate in apples ;:ind 
pears is that of H.L. Pease (PE'ase 1957, 00004228, 05003443, 00001•232). This 
method could not be made to work adequately in government laboratory tests; 
adequate validation data and data in support of the claimed sensitivity of 0.1 
ppm are not presented. Therefore, an adequate analytical method is required. -

Residue Data: Apples and Pears 

The available residue data for ammonium sulfamate (DuPont 1960, 00004229) is a 
summary report of two tests conducted from 1957 to 1960, prior to method 
trials. 

The first test consisted of a series of trials conducted in three states using 
ammonium sul far.,ate under apple and pear trees. Ammonium sul famate was used in 
doses from 0.3 to l lb. per tree at 2R to 122 day intervals between treatment 
and harvest. Residues in ten samples of fruit ranged from 0.1 ppm to 0.6 ppm. 

The second test examined residues from applications of ammonium sulfamate for 
three successive years to soil under apple trees applied at two rates: 1.2 
lbs/tree and 6 lbs/tree. Residues ran~ed from J.S to 2.5 ppm and 2.7 to 6.l 
ppm from the higher rate. 

The limited residue dat<'\ and the in;,idequacy of the cfata collection method !'!o 
not permit a conclusion that the registered tolerance of S ppm is adequately 
supported. 



Resirlue Data: Meat and Milk 

Consideration should be given to the possibility of cattle grazing in fruit 
orchards, pastures and rangelands treated with ammonium sulfamate, and to the 
agricultural practice of feeding apple pomace to cattle, including dairy 
animals. No residue studies were reported for the indicated feed uses. These 
data requirements are being reserved pending the receipt and evaluation of 
residue data on apples to determine if residues of ammonium sulfamate are 
present in cattle and dairy animal feedstuff at a detectable level. Mso, 
residue data on milk and meat are being reserved pending the receipt and 
evaluation of environmental fate data. Milk and meat residue data may be 
required if the fate data indicate that use of ammonium sulfamate in fruit 
orchards, pastures, and rangelands could result in exposure to grazing animals 
and residues in meat and milk. 



VIII 

Ecological Effects Chapter 

Manufacturing-Use Ammonium Sulfamate 

Ecological Effects Profile 

No adequate data are available to assess the toxicity of al!lfflonium sulfamate 
to terrestrial and aquatic organisms. 

Supplementary data indicate that toxicity to aquatic organisms is probably 
low. One study (Matida et al., 1975, 05010743) was conducted by dripping a 70 
7. a.i. solution of ar.nnonium sulfamate into an artificial stream containing 
rainbow trout. No adverse effects were noted at concentrations up to 30 ppm. 
Another study (Eddleman 1974, 05008669) conducted with a 43% a.i. formulated 
product on Chaoborus punctipennis, th/ phantos midge, yielded 48-hour Lc50 
values. of 60% ppm and 3183 ppm at lSC and 20 C respectively. These 
toxicity values indicate this particular product is practically non-toxic to 
aquatic invertebrates. 

One adequate beneficial insect study was conducted (Atkins et al. 1969, 
00018842) in which honey bees were exposed to a mixture of technical ammonium 
sul famate and pyrol ite dust. The study provided sufficient information to 
characterize ammonium sulfamate as relatively non-toxic to honey bees (LD50 
value is greater than 60.43 micrograms/bee). 

Available data on the toxicity of ar.n:ionium sulfamate to terrestrial and aquatic 
plants indicate that a temporary phytotoxic effect on turf may occur at 
application rates of 2.18 lbs. a.i./acre, and aquatic plants may suffer growth 
reduction if the concentration in the aquatic environment were to reach 
approximately 1000 ppm. 

~ Requirements 

The data requirements needed to evaluate the continued registration of 
ammonium sulfarnate products to which this Standard applies are listed in 
Chapter III, Table 1. 

Topical Discussions 

Corresponding to each of the Topical Discussions l i9ted below is the number of 
the section(s) in the Proposed Guidelines of July 10, 1978 (43 FR No. 132, 
29696) vhich explain(s) the minimum data that the Agency requires to adequately 
assess the effects of ammonium sulfamate to fish and wildlife. 

Guidelines Section 

Birds 163.71-1, 163.71-2 
Fish 163.72-1 
Aquatic Invertebrates 163.72-2 
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Birds 

Birds may be exposed to pesticides by feeding on contaminated planes or 
insects, by dermal contact and/or inhalation when close to outdoor 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. 

A determination of the avian Rcute single-dose oral is required to LD50 
support the registration of every manufacturing-use product and fornulated 
product for outdoor application. Information regarding the acute toxicity of 
Rmtnonium sulfamate to birds is not available. 

A determination of the subacute dietary LC ( 5-day dietary exposure) is al so 
O 

required to support the registration of alf manufacturing-use products and all 
formulated products intended for outdoor application. Testing shall he 
performed on two avian species, one species of waterfowl (preferably the 
mallard duck) and one species of upland game bird (preferably the bobwhite 
quail). 

One study on quails (Maki 1973, GS0016-0020) WAS submitted and reviewed for 
this topic. The study was determined invalid. The study contained data from a 
secondary source, the study protocol and the determination of the Lc50 was 
not reported, and the species of quail was not reported. Therefore, no 
acceptable data on technical ammonium sulfamate ar~ available on this topic and 
a data gap exists. 

Fish 

Freshwater Fish 

The minimum data required for establishing the acute toxicity of manufacturing
use ammonium sulfamate for fish is a determination of the 96-hour Lc for a 50 
coldwater species (preferably rainbow trout) and a warmwater species 
(preferably hlue~ill sunfish). No acceptable data on technical al':l'r.loniun 
sulfanate are available on this topic and, therefore, a data gap exists. 

Matida (1975, 05010743) provides supplemental information for coldwater 
fish (rainbow trout). This study does not fulfill the guideline require1:1ent-·s 
for toxicity studies for coldwater fish. In this study, rainbow trout, in an 
artificial stream situation, showed no adverse effects to concentrations up to 
JO pp~ of ammonium sulfamate. 

There is no requirement for an artificial stream test in the guidelines. 
Various field studies on an artificial ecosystem study can be requested if the 
required data indicate that the pesticide poses an environmental threat. 
These additional data requests are decided on a case-by-case basis. 

Aquatic Invertebrates 

An acute toxicity LC O test with the technical product on an aquatic 
invertebrate is requ?red to support registration of all manufacturing-use 
products and alt formulated products intended for outdoor applications. No 
study on this topic was received and, therefore, the requirement for the 
technical product has not been satisfied. 



Aquatic Plants 

One study was available (Fromm 1949, 05004558) concerning the effects of 
ammonium sulfamate on aquatic plants. The study showed that when Spirodela was 
grown in a nutrient solution, ammonium sulfamate at 1140 ppm caused a decrease 
in the number of fronns per plant, even though the number of plants increased 
temporarily. Therefore, some aquatic plants would be expected to suffer 
growth reduction if the concentration in the aquatic environment were to reach 
approximately 1000 ppm. 

This type of data is not currently required for registration. 

Terrestrial Plants 

Acceptable data are available on the toxicity of at!ltnonium sulfamate to 
terrestrial plants. The information is summarized in the following table: 

Table I: Toxicity of Am~onium Sulfamate To Terrestrial Plants 

Species Fornulation No Effect Level Author/Date MRIDfl 

Turf grass A.I. (2.18 1 bs/A Pridham, 1946 05004'l26 
Eg~plant A. I. (100 ppm Dubey, 1977 05004270 
Bean A. I. 1140 ppm Fromm, 1949 05004558 

Ammoniu~ sulfamate can be expected to have a temporary phytotoxic effect on 
turf at an application rate of 2.18 lbs a.i./acre. Since ammonium sulfamate 
is used as a non-selective herbicide on areas where a complete vegetation kill 
is desired, it seeos unlikely that this chemical would be used in areas where 
it would significantly da~age non-target plants. 

This type of data is not currently required for registration. 

Reneficial Insects 

An acceptable study (Atkins et al~ 1969, 000188q2) on the toxicity of ammonium 
sulfamate to beneficial insects is available. There is sufficient information 
to characterize ammonium sulfamate as relatively non-toxic to honey bees, when 
bees are exposed to a mixture of technical arunonium sulfamate and pyrolite dust 
(LOSO 60.43 micrograms/bee). 

This type of data is not currently required for registration. 

Crystalline Ammonium Sulfamate 

Ecological F.ffects Profile 

The toxicity of crystalline ammonium sulfarnate to wildlife may be estimated 
from tests on the technical chemical. 

Topical Discussions 

See the }~nufacturing-use Ammonium Sulfa~ate section of this chapter and 
Chapter III, Table I for the eco1og1cal effects data requirements to support 
the registration of ar.rr.ioniur:i sulfa~ate forrnulat:ed prod\lcts. 
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The use patterns and formulations currently under consideration do not indicate 
the need for acute fish and wildlife tests using the formulated products. The 
toxicity of various formulations and the subsequent hazard to wildlife can be 
estimated hy using the toxicity data provided by tests on the technical 
chemical. 

Soluble Concentrate ArnrnoniuM Sulfarnate 

Ecological Effects Profile 

The toxicity of soluble c.oncentrate ammonium sulfamate forr.tulations to vildlife 
may he estimated from tests on the technical chemical. 

Topical Discussions 

See the Manufacturing-Use Ammonium Sulfamate section of this chapter 
and Chapter III, Table 1 for the ecological effects data required to 
support the registration of ammonium sulfamate formulated products. 

The use patterns and formulations currently under consideration do not indicate 
the need for acute fish and wildlife tests using the fomulated products. The 
toxicity of various formulations and the subsequent hazard to wildlife can be 
estimated hy using the toxicity data provided hy tests on the technical 
chemical. 

Freshwater Fish 

A study (Matida et at., 1975, 05010743) w~s done by dripping a 1or, soluble 
concentrate formulation of ammonium sulfamate into an artificial stream 
containing •rainbow trout. No adverse effects were noted at concentrations 
up to 30 ppm. 

Aquatic Invertebrates 

One available study (Eddleman 1974, 05008669) was conducted with a 4)7. soluble 
concentrate ammonium sulfamate fornulation on Chaob~rus punciipennis 
(the phantom midge). The 48-hour LC values at 15 C and 20 C were O 
6096 ppm and 1183 ppm. These toxici~y values indicate that this formulated 
product is practically non-toxic to aquatic invertebrates. 

Ready-to-Use and Pressurized Liquid Amr.ionium Sulfamate 

Ecological Effects Profile 

The toxicity of ready-to-use and pressurized liquid formulations to wildlife 
may be estimated from tests on the manufacturing-use product. 

Topical Discussions 

See the Manufacturing-Use Ammonium Sulfarnate section of this chapter and 
Chapter III, Table l for the ecological effects data required to support 
th@ registration of ammonium sulfamate formulated products. 
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The use patterns and formulations currently under consideration do not indicate 
the need for acute fish and wildlife tests using formulated products. The 
toxicity of various formulations and the subsequent hazard to wilolife can be 
estimated by using the toxicity data provided hy tests on the manufacturing
use chemical. 
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Guide to Use of This BibliographJ 

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

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

3. Identification of Entries. The entries in this bibliography are sorted 
by author, date of the docunent, and title. Each entry bears, to the left 
of the citation proper, an eight-digit nu~eric identifier. This number is 
unique to the citations, and should be used at any time specific reference 
is required. This number is called the "Master Record Identifier", or 
"MRID". It 1.s not related to the six-digit "Accession Number" which has 
been used to identify volumes of submitted data; see paragraph 4(d)(4) 
below for a further explanation. In a few cases, entries added to the 
bibliography late in the review may be preceded by a nine-character 
temporary identifier. This is also to be used whenever a specific 
reference is needed. 

4. Fom of the Entry. In addition to the Master Record Identifier (MRID), 
each entry consists of a bibliographic citation containing standard 
ele~ents followed, in the case of ~aterials submitted to EPA, by a 
description of the earliest known submission. The bibliographic 
conventions used reflect the standards for the Amerlcan National Standards 
Institute (ANSI), expanded to provide for certain special needs. Some 
explanatory notes of specific elements follow: 

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

b. Document Date. When the date appears as four di~its with no 
question marks, the Agency took it directly from the document. When a 
four-digit date is followed by a question mark, the bihl iographer 
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deduced the date from eviden~e in the document. When the date 
appears as (19??), the Agency was unable to determine or estimate the 
date of the document. 

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

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

(1) Submission Date. Totmediately following the word 
'received' appears the date of the earliest known 
submission. 

(2) Administrative Number. The next element, immediately 
following the word 'under', is the registration number, 
experimental per~it number, petition number, or other 
administrative number associated with the earliest known 
suhmission. 

(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 ~~ich the original submission of the study 
appears. The six-digit accession number follows the symbol 
'CDL', standing for "Co:npany 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 \olOuld be 123456-A; the second, 123456-B; the 26th, 
123456-Z; and the 27th 123456-AA. 
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OFFICE OF PESTICIDE PROGRAMS 
REGISTRATION STANDARD BIBLIOGRAPHY 

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

HRID CITATION 

05001460 Anderson, K.G., E.C. Leighty and H. T. Takahashi, 1972 
Evaluation of herbicides for possible mutagenic properties. 
J. Agr. Food. Chem. 20:649-656. 
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skin. Nagoya Med. i. 20:11-19. 

treating agents on the 

00018842 Atkins, E.L., Jr.; Anderson, L.D.; Greywood, E.A. (1969) 
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1499; Research Report CF-7501. (Unpublished study 
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00004218 Bullock, C.H., and Narcisse, J.K., 1974c. S-666: The Acute 
Inhalation Toxicity of Ortho Brust Killer A (CC-5110): Socal 
586/XIII:122. (Unpublished study received April 30, 1976, 
under 239-2336; submitted by Chevron Chemical Co., Richmond, 
Calif.; CDL:224772-F) 

00004216 Bullock, C.H., and Narcisse, J.K., 1974d. S-665: The Eye 
Irritation Potential of Ortho Brush Killer A (CC-5110): Socal 
584/XX:21. (Unpublished study received April 30, 1976, under 
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