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SUBJECT: Simazine (SRR) Registration Standard

FROM: Charles L. Trichileo, Ph.D., Chief
Dietary Exposure Branchh
Health Effects Division (TS~769C)

TO: Reto Engler, Ph.D., Chief
Science Analysis and Coordination Branch
Health Effects Division (TS-769C)

and

J. Frane, Acting Chief
Reregistration Branch (TS-767)
Special Review and Reregistration Division (TS-767)

Attached are the Product and Residue Chemistry chapters for
the simazine Second Round Review (SRR)prepared by Dynamac
Corporation under supervision of Dietary Exposure Branch, HED.
The original Standard was published in April, 1984. Please note
that the SACB copy of this cover memo does not have the chemistry
chapters attached.

The due date for these -chapters is February 28, 1989.

This standard includes data available and reviewed up to
December 30, 1988.

The Agency has determined that product chemistry data for all
technical and manufacturing-use products must be resubmitted for
each pesticide because new requirements have been introduced and
previously submitted data must be updated. Therefore, in this SRR
chapter, only product chemistry data for the technical grade of the
active ingredient received in response to data submissions required
in the Guidance Document dated April, 1984 will be evaluated with
regard to adequacy in meeting the requirements of 40 CFR Part
158.120. New and/or updated data are still required for all
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other product chemistry Guidelines topics.

Attached to the Product Chemistry chapter are comprehensive
generic and product specific data requirement tables for the
technical grade of the active ingredient and manufacturing-use
products, respectively, of simazine.

These chapters have undergone secondary review in Dietary
Exposure Branch and have been revised to reflect the Branch
policies.

It should be noted that a major portion of the Residue
Chemistry data gaps in this SRR arise from Toxicology's heightened
interest in the chloro- and hydroxy- metabolites of simazine. In
the original standard, TOX had considered these metabolites to be
insignificant and that the parent molecule was the only residue of
concern.

SACB will provide the TAS calculations for simazine in a
separate memo. If numbers other than tolerances are needed to
obtain a more realistic estimate of dietary exposure to simazine,
SACB is encouraged to consult with the Branch regarding the use of
anticipated residues.

The Product Chemistry chapter contains Appendices A,B,C,D and
E. These are to be protected. Only the copies of the standard in
Dietary Exposure Branch and those sent to J. Frane, E. Eldredge and
Toxicology Branch contain such information.

Finally, Special Review and Reregistration Division, please
note that Dietary Exposure Branch has completed the data tables
for the Residue Chemistry chapter and they are included in this
package. i

If you need additional input please advise.
Attachment 1

Attachment 2
Attachment 3

Simazine Residue Chemistry Review

Simazine Product Chemistry Review
Confidential Appendices to Product Chemistry
Review

e o8 oo

cc: With Attachments 1, 2 and 3: R. B. Perfetti, J. Stewart (TOX),
E. Eldredge (PMSD/ISB), Simazine Registration standard file.

cc: With Attachments 1 and 2: P. Lombardo (FDA) and M. Cordle
(USDA)

cc: Without Attachments: W. Burnam (HED), S. Rathman (HED), F.
Bishop (RD), H. Jamerson (RD), Atrazine SF, Circulation (7) and
RF.
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SIMAZINE
SECOND ROUND REVIEW
PRODUCT CHEMISTRY
IASK 1

INTRODUCTTION

The Federal Insecticide, Fungicide, and Rodenticide Act [FIFRA
§3(c) (2) (A)] requires the Environmental Protection Agency to
establish guidelines for registering pesticides in the United
States. The Agency, in turn, requires registrants to provide
quantitative data on all added ingredients, active and inert,
which are equal to or greater than 0.1% of the product by weight.

To establish the composition of products to be registered, the
Agency requires detailed information on the manufacturing and/or
formulation processes, and a discussion on the formation of
manufacturing impurities. Furthermore, to assure that the
composition of the product as marketed will not vary from that
evaluated at the time of registration, prospective pesticide
registrants are required to propose certified upper and lower
composition limits for the added ingredients, and upper limits
for toxicologically significant impurities. Standard certified
limits for pesticide product ingredients are established accord-
ing to 40 CFR §158.175(b) (2); these limits may be modified with
appropriate and acceptable explanation by the registrant.

The Agency also requires data on the physical and chemical
properties of the pesticide active ingredient and its formula-
tions, such as melting and boiling points, ambient vapor pres-
sure, and solubility in various solvents. Corresponding to each
of the Topical Discussions listed below are the Guideline Refer-
ence Numbers from "Pesticide Assessment Guidelines - Subdivision
D - Product Chemistry", referred to in Title 40 of the Code of
Federal Regulations (40 CFR), Part 158, "Data Requirements for
Registration", Subpart C, "Product Chemistry Data Requirements".
These regulations and guidelines explain the minimum data that
the Agency needs to adequately assess the product chemistry of
simazine.

Guidelines Reference No.

from 40 CFR §158.155-190

Product Composition and Manufacture . . . . . . . . . 61-(1-3)
Analysis and Certification of Product Ingredients . 62-(1-3)
Physical and Chemical Characteristics e « o« o« o« s+ o 63=(2-20)

Current Agency policy requires that recent product chem%stry data
be available for each pesticide. Although product chemistry data
may have been submitted in the past, the Agency has determined



that these data must be updated and resubmitted for each pestii
cide to satisfy current data requirements.

PRODUCT ID TY AND COMPOSITION

61-1. Product Composition

Simazine is the common name approved by ANSI, BSI, E-ISO,

(£) F-ISO, and WSSA for a herbicide having manufacturing-use
products registered in the U.S. by Aceto Agricultural Chemicals
Corp., Ciba-Geigy Corp., Drexel Chemical Co., Griffin Corp., and
Makhteshim-Agan (America) Inc. The molecular structure is
illustrated below:

Cl
~6N
—-N)\\N/J\N—-v
CH3CH N N—CHyCHy

The IUPAC-approved chemical names are 6—chloro-§zdf-diethyl-
1,3,5-triazine-2,4-diamine or 2-chloro-4,6-bis(ethylamino)-1,3,5~
triazine. Variations in chemical nomenclature include: é-chloro-
N,N'~-diethyl-1,3,5-triazine-~2,4-diamine (Chemical Abstracts 9th
Collective Index); and 2-chloro-4,6-bis(ethylamino-g-triazine
(Chemical Abstracts 8th Collective Index). Other common and
trade names include CAT (JMAF); G-27692; Gesatop, Weedex; Aqua-
zine; Princep; Gesapun; Amizine; Primatol S; CDT; CET; CFT;
Simadex; Simflow; Cekusan; Simanex; Sim-Trol; and Framed (discon-
tinued). Formulation mixtures include Aventox; Remtal; Dosamix;
Fylene; Hermes; Erbitox Totale; Etazine; Fogard S; Gesaprim S;
Forte; Gesatop Z; Gramazine; Terraklene; Groundhog; Pathclear;
Herbon Blue; Hytrol; Primatol; Primatol SE; Weedazin; Siden;
Soltair; Telok; Simazol; and Amizine.

Other identifying characteristics and codes are:

Empirical Formula: C,H;,C1N,

Molecular Weight: 201.7

CAS Registry No.: 122-34-9
(simazine + metoxuron) 53126=-75=3
(simazine + secbumeton) 61952-98-5
(simazine + atrazine) 39331-45-8
(simazine + paraquat) 39312-80-6

Shaughnessy No.: 080807

Wiswesser Line-Formula Notation: T6N CN ENJ BM2 DM2 FG

2



Advanced Wiswesser Line Notation: (6N cN eN) bM2 dM2 fG
U.S.D.A. ENT 51142

The above information was obtained from the following sources:
Acceptable Common Names and Chemical] Names for the Ingredient
Statement on Pesticide Labels, 4th ed., 1979, p. 212; British
Crop Protection Council, The Pesticide Manual - A World Compen-
dium, 8th ed., 1987, pp. 746-747:; Analytical Reference Standards
and Supplemental Data: The Pesticides and Industrial Chemicals
Repository, EPA-600/4-84-082, 1984, p. 97; Farm Chemicals Hand-
book '88, p. C201: Herbicide Handbook of the Weed Science Society
of Amerlca, 5th ed., 1983, p. 433-437; and Sittig, M., Pesticide

Manufacturing and Toxic Materlals Control Encyclopedia, p. 673.

A Product Search Listing (PRD-2B4C) conducted 12/12/88 identified
the simazine manufacturing-use products listed below in Table 1.
Refer to Confidential Appendix A for disclosure of the ingredi-
ents in the indicated products.

Table 1. Simazine manufacturing-use products.

Ingredients
Product EPA Reg. No. Registrant Disclosure?
97% T 100-541 Ciba-Geigy Corp., Reviewed

Agricultural Division

98% T 1812~-262 Griffin Corp. Yes
95% T 2749-292 Aceto Agricultural Chemicals Corp. Yes
98% T 11603-24 Makhteshim~Agan (America) Inc. Yes
95% T 19713-59 Drexel Chemical Co. Yes
80% FI 11603-11 Makhteshim-Agan (America) Inc. Yes
90% FI 40810-9 Ciba-Geigy Corp. Yes

Plastics & Additives Division

The Simazine Guidance Document dated 3/1/84 fequired no addi-
tional generic or product-specific data concerning product
composition; however, additional data have been submitted.

Data submitted by Ciba-Geigy Corp. (1984; MRID 00143169) in
response to the Guidance Document have been reviewed by the
Agency (EPA Memorandum RCB No. 1791 dated 2/9/87) and found to
satisfy the requirements of 40 CFR 158.155 (Guideline Reference
No. 61-1) regarding product composition of the 97% T (EPA Reg.
No. 100-541). The data reviewed in Confidential Appendix A
regarding product composition of the Makhteshim-Agan 80% FI (EPA
Reg. No. 11603-11) and the Ciba-Geigy 90% FI (EPA Reg. No.
40810-9) also satisfy those requirements. No additional data are
required on this topic for these products.



Additional product composition data reviewed in Confidential
Appendix A do not fully satisfy those requirements for the other
simazine manufacturing-use products. Certified limits for and
purposes of ingredients were not reported for the Griffin 98% T
(EPA Reg. No. 1812-262), Aceto 95% T (EPA Reg. No. 2749-292), or
Makhteshim-Agan 98% T (EPA Reg. No. 11603-24). Furthermore, the
statement of composition for the Aceto 95% T does not agree with
the percent active ingredient claimed on the product label.
Nominal concentrations and purposes were not reported for the
ingredients in the Drexel 95% T (EPA Reg. No. 19713-59); also,
the proportions described do not account for 100% of the product.
the following additional data are required:

0 For the Griffin 98% T (EPA Reg. No. 1812-262), Aceto 95%
T (EPA Reg. No. 2749-292), Makhteshim-Agan 98% T (EPA
Reg. No. 11603-24), and Drexel 95% T (EPA Reg. No.
19713-59), nominal concentrations, certified limits (in
accordance with 40 CFR §158.175), and purposes must be
provided for all components (impurities must be identi-
fied as such). The nominal concentrations of the active
ingredients reported on the product labels shall be equal
to the corresponding lower certified limits.

61-2. Starting Materials and Manufacturing Process

According to Sittig, M., Pesticide Manufacturing and Toxic
Materials Control Encyclopedia, 1980, p. 673, simazine is made by

the reaction of cyanuric chloride with two equivalents of ethyl-
amine in the presence of an acid acceptor.

The Simazine Guidance Document dated 3/1/84 specified generic and
product-specific data requirements for simazine regarding start-
ing materials and manufacturing/formulation processes.

Data submitted by Ciba-Geigy Corp. (1984; MRID 00143169) in
response to the Guidance Document have been reviewed by the
Agency (EPA Memorandum RCB No. 1791 dated 2/9/87) and found to
satisfy the requirements of 40 CFR 158.160-165 (Guideline Refer-
ence No. 61-2) regarding beginning materials and the production/
formulation process for the 97% T (EPA Reg. No. 100-541). Data
discussed in Confidential Appendix B satisfy the corresponding
requirements for the Makhteshim-Agan 80% FI and 98% T (EPA Reg.
No. 11603-11 and =24, respectively). No additional information
is required on these topics for these products.

Data discussed in Confidential Appendix B for the Drexel 95% T
(EPA Reg. No. 19713-59) do not satisfy these requirements because
the nature of the process (batch or continuous) and the equipment
used were not described. No information on beginning materials
and production/formulation processes was available for the



remaining products listed above in Table 1. The following
additional data are required:

@) For each manufacturing-use product that is produced from
an EPA-registered product, the following information must
be provided: (i) the name and EPA registration number of
the EPA-registered product; (ii) the brand name, trade
name, or other commercial designation and information
concerning the composition of each inert ingredient;

(iii) a general characterization of the formulation or
production process (e.g., batch or continuous); the
identity of the materials used to produce the product,
their relative amounts, and the order in which they are
added; (iv) a description of the equipment used; (v) a
description of the conditions (e.g., temperature, pres-
sure, pH, humidity) that are controlled during each step
of the process; and (vi) a description of the procedures
used to assure consistent composition of the substance
produced (quality control methods). For each manufactur-
ing use product that consists of the technical grade of
the active ingredient only or is produced by an integrat-
ed system, the following information must be provided in
addition to that listed above: (i) the name and address
of the producer if different from the registrant:;

(ii) the brand name, trade name or other commercial
designation of each starting material, the name and
address of its producer, and information concerning its
composition; (iii) a flow chart of the chemical equations
of each intended reaction occurring at each step of the
process and of the entire process; and (iv) a description
of any purification procedures (including procedures to
recover or recycle starting materials, intermediates or
the substance produced). All of this information is
required for the Griffin 98% T, Aceto 95% T, and Ciba-
Geigy 90% FI (EPA Reg. No. 1812-262, 2749-292, and
40810~-9, respectively). For the Drexel 95% T (EPA Reg.
No. 19713-59), the nature of the process (batch or
continuous) and the equipment used must be described.

61-3. Discussion of the Formation of Impurities

The Simazine Guidance Document dated 3/1/84 specified generic and
product-specific data requirements for simazine regarding discus-
sion of formation of impurities.

Data submitted by Ciba-Geigy Corp. (1984; MRID 00143169) in
response to the Guidance Document have been reviewed by the
Agency (EPA Memorandum RCB No. 1791 dated 2/9/87) and found to
satisfy the requirements of 40 CFR 158.167 (Guideline Reference
No. 61-3) regarding formation of impurities in the 97% T (EPA
Reg. No. 100-541). Information discussed in Confidential Appen-
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dix C regarding formation of impurities in the Makhteshim-Agan
80% FI (EPA Reg. No. 11603-11) also satisfies these requirements.
No additional data are required on this topic for these products.

Information discussed Confidential Appendix C regarding formation
of impurities in the Makhteshim-Agan 98% T (EPA Reg. No.
11603-24) does not satisfy the requirements of 40 CFR §158.167
(Guidelines Reference No. 61-3) because the individual impurities
and the chemical reactions by which they form were not adequately
described. No data were available that described the formation
of impurities in the other manufacturing-use products listed in
Table 1. The following additional data are required:
®) For each manufacturing use product that consists of the
technical grade of the active ingredient only or is
produced by an integrated system, a discussion regarding
the origin of the following potential impurities must be
provided: (i) each impurity associated with the active
ingredient which was found to be present in any analysis
of the product conducted by or for the registrant, and
(ii) each impurity which the registrant has reason to
believe may be present in the product at a level equal to
or greater than 0.1% (w/w) based on the composition of
each starting material, intended and side reactions which
may occur in the production of the product, the possible
degradation of ingredients in the product after produc-
tion, post-production reactions between the ingredients
in the product, possible contamination from packaging
materials or production equipment, and process control,
purification and quality control measures. For each
manufacturing use product that is produced from an EPA-
registered product, a discussion must be provided for
each impurity associated with the active ingredient which
the registrant has reason to believe may be present in
the product at a level equal to or greater than 0.1%
(w/w) based on the possible carryover of impurities
present in the registered product which serves as the
source of the active ingredient, the possible carryover
of impurities present in the inert ingredients in the
product, possible reactions occurring during the formula-
. tion of the product, post~production reactions between
any of the product's active ingredients and any other
component of the product or its packaging, and possible
contamination from packaging materials or production
equipment. All of these data are required for the
Griffin 98% T (EPA Reg. No. 1812-262), Aceto 95% T (EPA
Reg. No. 2749-292), Drexel 95% T (EPA Reg. No. 19713-59),
and Ciba-Geigy 90% FI (EPA Reg. No. 40810-9). For the
Makhteshim~-Agan 98% T (EPA Reg. No. 11603-24), the
individual impurities and chemical reactions by which
they form must be adequately described.



ANALYSIS AND CERTIFICATION OF PRODUCT INGREDIENTS

62-1. Preliminary Analysis

The Simazine Guidance Document dated 3/1/84 specified generic and
product-specific data requirements for simazine regarding
preliminary analysis.

Data submitted by Ciba-Geigy Corp. (1984; MRID 00143169, and
1988; MRID 40765102) in response to the Guidance Document have
been reviewed by the Agency (EPA Memoranda RCB No. 1791 dated
2/9/87 and RCB No. 4295 dated 9/16/88) and found to satisfy the
requirements of 40 CFR 158.155 (Guideline Reference No. 62-1)
regarding preliminary analysis of the 97% T (EPA Reg. No.
100-541). No additional data are required on this topic for this
product.

Data discussed in Confidential Appendix D regarding preliminary
analysis of the Aceto 95% T (EPA Reg. No. 2749-292), the Makhte-
shim-Agan 80% FI (EPA Reg. No. 11603-11), and the Drexel 95% T
(EPA Reg. No. 19713-59) do not satisfy the requirements of 40 CFR
§158.150 (Guidelines Reference No. 61-3); the Aceto data do not
represent individual samples and batches or describe the analyti-
cal methods; the Makhteshim-Agan data do not include nitrosamine
analysis; and the Drexel data do not depict the change in nitro-
samine content over a reasonable storage interval following
manufacture. The following additional data are required:

O For each manufacturing use product produced by an inte-
grated system, the registrant must provide preliminary
analyses of five or more representative samples of each
technical grade of active ingredient contained in the
product to identify all impurities present at 0.1% or
greater of the TGAI. If the product is produced by a
batch process, at least five separate batches should be
represented. The preliminary analysis should be conduct-
ed at the point in the production process after which no
further chemical reactions designed to produce or purify
the substance are intended. Complete and detailed
descriptions of the methods used for sample analysis must
be submitted, including statements of their precision and
accuracy. The preliminary analysis report should include
the identity and quantity of each ingredient for which
analysis is conducted, along with the mean and relative
standard deviation of the analytical results. Based on
the preliminary analysis, a statement of the composition
of the technical grade of active ingredient must be
provided. If the technical grade of active ingredient
cannot be isolated, a statement of the composition of the
practical equivalent of the technical grade of active
ingredient must be submitted. 1In addition, all nitros-
amines must be identified and quantified by methods
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sensitive to 1 ppm of N-nitroso contaminants in six
samples of each manufacturing-use product; two samples of
each must be analyzed shortly after production, two at 3
months after production, and two at 6 months after
production. Upper limits must be proposed for all
nitrosamines found. These data are required for all
simazine manufacturing products with the exception of the
Ciba-Geigy 97% T (EPA Reg. No. 100-541).

62-2. Certified Limits

The Simazine Guidance Document dated 3/1/84 specified generic and
product-specific data requirements for simazine regarding certi-
fication of ingredient limits.

Data discussed in Confidential Appendix A satisfy the require-
ments of 40 CFR §158.175 (Guidelines Reference No. 61-2) regard-
ing certified limits for the Makhteshim-Agan 80% FI and the Ciba-~
Geigy 90% FI (EPA Reg. No. 11603-11 and 40810-9, respectively).
No additional data are required on this topic for these products.

Data submitted by Ciba-Geigy Corp. (1984; MRID 00143169, and
1988; MRID 40765101) in response to the Guidance Document have
been reviewed by the Agency (EPA Memoranda RCB No. 1791 dated
2/9/87 and RCB No. 4295 dated 9/16/88), but do not satisfy the
requirements of 40 CFR 158.175 (Guideline Reference No. 62-2)
regarding certified limits for the 97% T (EPA Reg. No. 100-541).

The data reviewed in Confidential Appendix A for the Griffin 98%
T (EPA Reg. No. 1812-262), Aceto 95% T (EPA Reg. No. 2749-292),
and the Makhteshim-Agan 98% T (EPA Reg. No. 11603-24) do not
satisfy the requirements of 40 CFR §158.175 (Guideline Reference
Nos. 62-2) because certified limits were not reported for all
ingredients and impurities of actual or potential toxicological
significance. Furthermore, the statement of composition does not
agree with the percent active ingredient claimed on the Aceto
product label. Additionally, data for the Drexel 95% T (EPA Reg.
No. 19713-59) provided no explanation of how certified limits
were established, while the quantities described do not account
for 100% of the product.

The following additional data are required:

O The registrant must propose upper and lower limits for
each active and inert ingredient, if such limits would
differ from the standard certified limits determined by
the Agency according to 40 CFR §158.175(b) (2). Also, if
the manufacturing use product contains the technical
grade of the active ingredient only or is produced by an
integrated system, upper limits must be proposed for each
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toxicologically significant impurity associated with the
active ingredients and found to be present in any sample
of the product (standard certified limits cannot be used
for impurities). Certified limits should be based on the
sources and magnitude of variability in the manufacturing
process and the stability of the ingredients following
production. The registrant must certify the accuracy of
the information presented, and that the certified limits
will be maintained. An explanation of how each certified
limit was established (e.g., sample analysis using a
validated analytical procedure, quantitative estimate
based on the amounts of ingredients used, etc.) must be
provided, along with information on the accuracy and
precision of any analytical procedures used. Certifica-
tions must be submitted on EPA Form 8570-4 (Rev. 2/85).
These data are required for the Griffin 98% T (EPA Redg.
No. 1812-262), Aceto 95% T (EPA Reg. No. 2749-292),
Makhteshim-Agan 98% T (EPA Reg. No. 11603-24), and Drexel
95% T (EPA Reg. No. 19713-59). For the Ciba-Geigy 97% T
(EPA Reg. No. 100~541), certified limits for nitrosamines
must be reported on the Confidential Statement of Formula
(EPA Form 8570-4 (Rev. 2-85)].

62-3. Enforcement Analytical Methods

The AOAC-CIPAC method 6.590-6.594 (AOAC Official Methods of
Analysis, 1984, pp. 145-146) for determination of triazines in
pesticide formulations quantifies simazine in dimethylformamide
solution by gas-liquid chromatography (GLC) on Carbowax 20M
column using a flame ionization detector and dioctyl phthalate as
an internal standard.

Makhteshim-Agan (America) Inc. (1982; 00120338) submitted the
gas-liquid chromatography (GLC) method from the CIPAC Handbook,
Vol. 1A, 1980, p. 1345-1346, for determination of the simazine
content in formulations, which is very similar to the AOAC method
discussed above. The product sample and dioctyl phthalate (as an
internal standard) are dissolved in dimethylformamide and ana-
lyzed by GLC on a DC 200 + QF, column using a flame ionization
detector. No validation data were submitted. In a variation of
this method also submitted by Makhteshim-Agan (1984; MRID
00149785), diethyl phthalate is used as the internal.standard,
and a carbowax 20M column is used for GLC analysis.

Makhteshim-Agan (1982; 00120338) also submitted the potentio-
metric titration method from Zweig, G., ed., Analytical Methods

for Pesticides, Plant Growth Requlators, and Food Additives,

1964, pp. 216-217, for analysis of simazine in wettable powder
formulations. The chlorine atom of simazine is converted to
ionic chlorine by reaction with excess morpholine; the ionic
chloride is then determined in aqueous solution by potentiometric
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titration with silver nitrate following acidification with
sulfuric acid. The potentiometric reading for ionic chloride of
other origin (determined prior to reaction of the sample with
morpholine) is subtracted. This method does not distinguish
between simazine and other chlorotriazines, and thus is not
suitable for enforcement. Alternatively, the product sample may
be extracted exhaustively with acetone. After the solvent is
evaporated to dryness, the residue is dissolved in acetonitrile
and titrated potentiometrically with perchloric acid. This
method does not distinguish between simazine and other g-tria-
zines having at least two amino groups, and thus is not suitable
for enforcement.

Drexel Chemical Co. (1984; MRID 00146393) submitted a GLC method
for analysis of simazine in the technical product. Product
samples are dissolved in acetone containing terbutryn as an
internal standard and analyzed by GLC on an OV 225 column using a
flame ionization detector. Triplicate determinations of the same
sample solution should agree within 2% error. No validation data
were provided.

The Simazine Guidance Document dated 3/1/84 specified generic and
product-specific data requirements for simazine regarding analy-
tical methods to verify certified limits.

Data submitted by Ciba-Geigy Corp. (1988; MRID 40765102) in
response to the Guidance Document have been reviewed by the
Agency (EPA Memorandum RCB No. 4295 dated 9/16/88), but do not
satisfy the requirements of 40 CFR 158.180 (Guideline Reference
No. 62-3) regarding enforcement analytical methods for the 97% T
(EPA Reg. No. 100-541) because complete descriptions were not
submitted for the analytical methods.

The data discussed in Confidential Appendix E do not satisfy the
requirements of 40 CFR 158.180 (Guideline Reference No 62-3)
regarding enforcement analytical methods for impurities occurring
in the Aceto 95% T and Drexel 95% T (EPA Reg. No. 2749-292 and
19713-59, respectively) because no validation data or statements
regarding precision and accuracy were provided for the methods.
Furthermore, because additional data are required for these
products on product composition, discussion of the formation of
impurities and preliminary analysis, additional impurities of
toxicological significance may yet be identified. No enforcement
analytical methods have been submitted for the Griffin 98% T (EPA
Reg. No. 1812-262) and Makhteshim-Agan 98% T (EPA Reg. No.
11603-24).

The following additional data are required:
O Analytical methods which are suitable for enforcement
purposes must be provided for each active ingredient and
each additional ingredient or impurity that is determined

10
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to be toxicologically significant. Suitability for
enforcement purposes shall be determined from validation
studies of method accuracy and precision submitted by the
registrant. These data are required for the Griffin 98%
T (EPA Reg. No. 1812-262) and Makhteshim-Agan 98% T (EPA
Reg. No. 11603-24). For the Ciba-Geigy 97% T (EPA Reg.
No. 100-541), complete descriptions must be provided of
Methods ASM-183-R and ASM-186-R (MRID 40765102) used to
quantitate simazine and impurities that require certified
limits. Validation data are also required for the
analytical methods submitted by Aceto Agricultural
Chemicals Corp. (Registration jacket) for analysis of
impurities in the 95% T (EPA Reg. No. 2749-292), and by
Drexel Chemical Co. (MRID 00146393) for analysis of
simazine and impurities in the 95% T (EPA Reg. No.
19713-59).

PHYSICAL AND CHEMICAL CHARACTERISTICS

The Simazine Guidance Document dated 3/1/84 specified generic and
product-specific data requirements for all physical and chemical
characteristics pertinent to the technical grade of the active
ingredient and manufacturing-use products.

The physical and chemical characteristics of the simazine puri-
fied active ingredient (PAI), technical grade of the active
ingredient (TGAI), and manufacturing-use products (MP) are sum-
marized below in Table 2. Unless otherwise stated here, these
data satisfy the corresponding requirements of 40 CFR 158.190
(Guideline Reference No. 63-2 through 63-20) regarding physical
and chemical characteristics of the indicated products. The
stability data (63-13) for EPA Reg. No. 2749-292 and the storage
stability data (63-17) for EPA Reg. No. 2749-292 and 19713-59 do
not provide quantitative results of actual tests. Data submitted
on solubility and vapor pressure of the PAI are from a desk
reference (Herbicide Handboock of the Weed Science Society of
America, 5th ed., 1983, p. 433-437) and have not been properly
validated. Data on solubility, vapor pressure, dissociation
constant, and octanol/water partition coefficient of the PAI may
be shared among registrants upon proper request.

Data submitted by Ciba-Geigy Corp. (1984; MRID 00143169, and
1988; MRID 40765101) in response to the Simazine Guidance
Document dated 3/1/84 have been reviewed by the Agency (EPA
Memoranda RCB No. 1791 dated 2/9/87 and RCB No. 4295 dated
9/16/88) and found to satisfy the requirements of 40 CFR 158.190
(Guideline Reference No. 63-2 through 63-20) regarding most
physical and chemical characteristics of the 97% T (EPA Reg. No.
100-541). However, no data were submitted concerning corrosion
characteristics; this data requirement remains outstanding for
this product.
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The following additional data are required:

o

As required by 40 CFR §158.190 and more fully described
in the Pesticide Assessment Guidelines, Subdivision D,
Guidelines Reference Nos. 63-2 through 63-13, data must
be submitted on physicochemical characteristics (color,
physical state, odor, melting point, boiling point,
specific gravity, solubility, vapor pressure, dissocia-
tion constant, octanol/water partition coefficient, pH,
and stability) of the technical grade of the active
ingredient (TGAI). As required in 40 CFR §158.190 and
more fully described in the Pesticide Assessment Guide-
lines, Subdivision D, Guidelines Reference Nos. 63-2
through 63-20, data must be submitted on physicochemical
characteristics of each manufacturing-use product (color,
physical state, odor, specific gravity, pH, oxidizing or
reducing action, flammability, explodability, storage
stability, viscosity, miscibility, and corrosion charac-
teristics). All of these data are required for the
Griffin 98% T (EPA Reg. No. 18152-262). For the Ciba-
Geigy 97% T (EPA Reg. No. 100-541), data are required on
corrosion characteristics. For the Aceto 95% T (EPA Req.
No. 2749-292), data are required on solubility, vapor
pressure, octanol/water partition coefficient, stability,
and storage stability. For the Makhteshim-Agan 98% T
(EPA Reg. No. 11603-24), data are required on solubility,
vapor pressure, octanol/water partition coefficient, pH,
stability, oxidation/reduction potential, flammability,
explodability, and corrosiveness. For the Drexel 95% T
(EPA Reg. No. 19713-59), data are required on solubility,
vapor pressure, octanol/water partition coefficient,
stability, oxidation/reduction potential, flammability,
explodability, storage stability, and corrosiveness. For
the Makhteshim-Agan 80% FI (EPA Reg. No. 11603-11), data
are required on corrosiveness. For the Ciba-Geigy 90% FI
(EPA Reg. No. 40810-9), data are required on color,
physical state, odor, oxidation/reduction potential,
flammability, explodability, storage stability, and
corrosiveness.
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Table 2.

Physical and chemical properties of the simazine

purified active ingredient (PAI), technical grade of

the active ingredient (TGAI),

products.

and manufacturing-use

Guidelines Reference
No., 40 CFR §158.190;
Name of Property

Description [Method] (Product; Sub-
strate; EPA Reg. No.; MRID or Jacket)?

63-2. Color

63-3. Physical state

63-4. Odor

63-5. Melting point

Boiling point

Density, bulk
density, or
specific gravity

white (95% T; TGAI; 2749-292:
(80% FI; MP; 11603-11;
(98% T; PAI & TGAI;
(95% T: TGAI;

Jacket)
00149785)
11603-24; 00120338)
19713-59; 00146393)

fine or crystalline powder

(95% T:; TGAI; 2749-292: Jacket)

(80% FI; MP; 11603-11; 00149785)

(95% T; TGAI; 19713-59; 00146393)

solid (98% T; TGAI; 11603-24; 00120338)

none (95% T; TGAI; 2749-292: Jacket)
(98% T; P & TGAI; 11603-24; 00120338)
(95% T; TGAI; 19713-59; 00146393)
slight characteristic odor

(80% FI; MP; 11603-11; 00149785)

228.2~-228.8 C

(97% T:; TGAI; 100-541; 40765103)
225 C minimum

(95% T; PAI?; 2749-292: Jacket)
225-227 C (PAI), 224-227 C (TGAI)
(98% T; 11603-24; 00120338)
225-227 C [Buchi equipment]

(95% T; PAI?; 19713-59; 00146393)

Simazine is a solid at room temperature.

220 * 50 g/L

(95% T:; TGAI?; 2749-292: Jacket)
(80% FI; MP; 11603-11; 00149785)
1.21 at 20 C
(98% T:; PAI;
23.6 1b/ft’
(95% T:; TGAI:
23-27 1b/ft’
(90% FI; MP; 40810-9; jacket)

11603-24; 00120338)

19713-59; 00146393)

(Continued)
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Table 2. (Continued.)

Guidelines Reference
No., 40 CFR §158.190;
Name of Property

Description {Method] (Product; Sub-
strate; EPA Reg. No.; MRID or Jacket)a

63-8. Solubility

63-9. Vapor pressure

63-10. Dissociation
constant

63-11. Octanol/water

Solvent Solubility Temperature
water 2 ppm 0 C
water 5 ppm 20 C
water 84 ppm 85 C
methanol 400 ppnm 20 C
n-pentane 3 ppm 25 C
ethyl ether 300 ppm 25 C
chloroform 900 ppm 20 C

(95% T; PAI?; 19713-59; 00146393)
(98% T; PAI; 11603-24; 00120338)
from WSSA Herbicide Handbook, p. 434.

100 mg/20 ml tetrahydrofuran
(97% T; PAI:; 100-541; 40765103)

3.5 mg/L of water at 20 C
(95% T: PAI?; 2749-292: Jacket)

9.2 x 107 mm Hg at 10 C
6.1 x 10° mm Hg at 20 C
3.6 x 10% mm Hg at 30 C
9.0 x 107 mm Hg at 50 C.
(95% T; PAI?; 19713-59; 00146393)

(98% T; PAI; 11603-24; 00120338)
from WSSA Herbicide Handbook, p. 434.

2.21 x 10 mm Hg at 25 C; extrapolated
from measurements between 36.5 and
140.2 C [OECD Guideline No. 104]

(97% T; PAI; 100-541; 40765103)

pKa=1.7 (95%T; PAI?; 19713-59; 00146393)
pKa = 1.65 in water at 22 C '
[Residue Reviews 32:100 (1970)]

(98% T; PAI & TGAI; 11603-24; 00120338)
pKa = 1.65 at 16 C

(95% T; PAI?:; 2749-292: Jacket)

K, = 122 (log P = 2.1)

partition (97& T; PAI; 100-541; 40765103)
coefficient p = 0.9482; K = 18.30
(95% T:; PAI?; 2749-292: Jacket)
1.4 g/kg water, 5 mg/kg octanol
(95% T; TGAI?; 19713-59; 00146393)
(Continued) 14
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Table 2. (Continued.)

Guidelines Reference
No., 40 CFR §158.190;
Name of Property

Description [Method] (Product; Sub-
strate; EPA Reg. No.; MRID or Jacket)a

63-12. pH

63-13. Stability

63-14. Oxidizing or
reducing action

63-15. Flammability

63-16. Explodability

63-17. Storage stability

6.5 [FAO 22/3/M/2.9]
(80% FI; MP; 11603-11; 00149785)

6-7 (95% T; TGAI?; 2749-292: Jacket)

7.9 [5 g product in 50 ml water]
(95% T; TGAI; 19713-59; 00146393)

7-10, 10% suspension in water
(90% FI; MP; 40810-9; jacket)

stable in neutral, slightly acidic or
basic media; strong acids (sic)
(95% T:; PAI?; 2749-292: Jacket)

Undergoes no hazardous reactions
whatsocever when in contact with common -
oxidizing and reducing agents, fire
extinguishing agents, or solvents

(MP; MP; 11603-11; 00149785)

non-oxidizer
(95% T; TGAI?; 2749-292: Jacket)

Contains no volatile or readily ignit-
able components; no danger of autoigni-
tion proximity with hot surfaces
(80% FI; MP; 11603-11; 00149785)

non-flammable )
(95% T; TGAI?; 2749-292: Jacket)

No tendency to undergo violent reactions
in tests for impact explosivity
(80% FI; MP; 11603-11; 00149785)

non-explosive
(95% T; TGAI?; 2749-292: Jacket)

No loss of active ingredient during 28
months storage under unspecified condi-
tions [FAO 22/3/M2.2]

(80% FI; MP; 11603-11; 00149785)

(Continued)
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Table 2. (Continued.)

Guidelines Reference

No., 40 CFR §158.190; Description [Method] (Product; Sub-

Name of Property strate; EPA Reg. No.; MRID or Jacket)a

63-17. Storage stability stable under normal storage conditions
(cont.) (95% T:; TGAI?; 2749-292: Jacket)

minimum 2 years
(95% T:; TGAI; 19713-59; 00146393)

Samples from 7 batches showed 0-0.5%
loss in active ingredient after 1 year
at 8-28 C, and 0.2-0.4% after 2 years.
(98% T; TGAI; 11603-24; 00120338)

63-18. Viscosity All simazine T and FI products are
solids at room temperature.

63-19. Miscibility All simazine T and FI products are
solids at room temperature.

63-20. Corrosiveness non-corrosive
(95% T; PAI?; 2749-292: Jacket)

® PAI = purified active ingredient. TGAI = technical grade of
the active ingredient. MP = manufacturing-use product. FI =
formulation intermediate. Hyphenated numbers represent EPA
Registration Numbers. Eight-digit numbers are MRID documents
from the Pesticide Document Management System (PDMS). "Jacket"
refers to the pesticide registration jacket maintained for the
specified product by Registration Division, OPP, EPA.
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References (used):

{This list was obtained from a search of the Pesticide Document
Management System data base conducted 10/5/88 for documents
dealing with the product chemistry of simazine. References
preceded by an asterisk (*) were reviewed for this Second Round
Review. Other references were reviewed for the Simazine Guidance
Document dated 3/1/84.]

GS-650060-3 EPA, Residue Chemistry Branch. (1982) [Memorandum
from William L. Anthony to Richard Mountfort concerning EPA Reg.
No. 19713-59 (Drexel Chemical Company, Registrant) dated
8/26/82.]

GS-650060-4 EPA, Residue Chemistry Branch. (1982) [Memorandum
from William L. Anthony to Robert Taylor concerning EPA Reg. No.
11603-11 (Agan Chemical Manufacturers, Ltd., Registrant) dated
6/1/83.]

GS-650060-5 EPA, Residue Chemistry Branch. (1982) [Memorandum
from William L. Anthony to Richard Mountfort concerning EPA Reg.
No. 100-541 (Ciba-Geigy Corporation, Registrant) dated 8/26/82]

GS-650060-6 Confidential Statement of Formula (EPA Reg. No.
100-541) .

GS=-650060-11 Confidential Statement of Formula (EPA Reg. No.
39511-5).

00023954 Aceto Agricultural Chemicals Corporation (19??) Sima-
zine (Aquasim): General Chemistry Data. (Unpublished study
received Mar 13, 1979 under 2749-444; CDL:237791-A)

00023955 Ciba-Geigy Corporation (1977) Chemical Data Section for
Simazine. (Unpublished study received Apr 27, 1977 under 100-541;
CDL:229606-3)

00023956 Ciba-Geigy Corporation (1977) Composition of Technical
Simazine. (Unpublished study received Apr 27, 1977 under 100-541;
CDL:229606-B)

00023957 Ciba-Geigy Corporation (1977) Manufacturing Process for
Simazine. (Unpublished study received Apr 27, 1977 under 100-541;
CDL:229606=C)

00023958 Ciba-Geigy Corporation (1977) Purity of Starting and
Intermediate Materials for Manufacture of Simazine Technical.
(Unpublished study received Apr 27, 1977 under 100-~541;
CDL:229606-D)
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00024668 Ross, J.; Balu, K.; Maher, J. (1976) Laboratory Repoit:
Project No. 101904. (Unpublished study received Dec 29, 1976
under 6E1725; submitted by Ciba-Geigy Corp., Greensboro, N.C.;
CDL:095644~B)

00027852 Agan Chemical Manufactures, Limited (19??) Simanex:
Herbicide. (Unpublished study received Jul 17, 1972 under
11603-11; CDL:014051-3)

00027882 Maher, J.; Nixon, W. (1977) Analysis of Various Ciba-
Geigy Triazine Technicals and Formulated Products by HPLC/TEA.
Method PQA-77-11 dated Apr 22, 1977. (Unpublished study received
May 10, 1977 under 6E1725; submitted by Ciba-Geigy Corp., Greens-
boro, N.C.; CDL:096119-3)

00109263 Drexel Chemical Co. (19?77?) Simazine Technical. (Compi-
lation; unpublished study received Jul 21, 1982 under 19713-59;
CDL:247889-A)

00160531 Griffin Corp. (1986) End-Use Chemistry Data for Sim-
Assail (A 1.6 Lb/Gal Bromacil + 2.0 Lb/Gal Simazine Formulation).
Unpublished compilation. 76 p.

*00120338 Agan Chemical Mfg., Ltd. (1982) [Simanex: Chemical
Study]. (Compilation; unpublished study received Dec 9, 1982
under 11603-24; CDL:249045=-2)

*00128852 Cantor, L. (1982) Formal Report of Analysis for
N-nitroso Compounds: [Simazine Technical and Atrazine Technical]:
Report No. 5450-4041. (Unpublished study received Nov 8, 1982
under 19713-59; prepared by Thermo Electron Corp., submitted by
Drexel Chemical Co., Memphis, TN; CDL:250431-3)

*00143169 Ciba-Geigy Corp. (1984) [Product Chemistry Data for
Simazine] Generic and Product Specific:. Unpublished compila-
tion. 69 p.

*00146393 Drexel Chemical Co. (19??) Drexel Simazine Technical
... Product Chemistry. Unpublished study. 56 p.

*00149785 Schneider, E. (1984) Letter sent to R. Mountfort dated
Dec 28, 1984: Simazine 80W: Table D chemistry. Prepared by
Makhteshim=-Agan (America) Inc. 56 p.

*40765101 Lail, L. (1988) Technical Simazine Product Chemistry:
Study No. PC-87-025. Unpublished study prepared by Ciba-Geigy
Corp. 214 p.

*40765102 Lail, L. (1988) Technical Simazine: Product Chem@stry:
Study No. PC-87-025. Unpublished study prepared by Ciba-Geigy
Corp. 39 p.
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*40765103 Lail, L. (1988) Technical Simazine: Product Chemistr&:
Study No. PC-87-025. Unpublished study prepared by Ciba-Geigy
Corp. 130 p.

References (not used):

[The following references pertain only to end use products or
contain only duplicate or irrelevant data.]

00012172 Ciba-Geigy Corporation (19??) [Physical and Chemical
Tank-Mix Compatibilities]. (Unpublished study received Jan 18,
1973 under 100-437; CDL:000242-BY)

00018222 E.I. du Pont de Nemours & Company (1961) Data Support-
ing Experimental Use of Lorox Weed Killer. (Unpublished study
received Aug 24, 1961 under 352-270; CDL:002863-3)

00020097 Richards, R.F. (1978) Narrative Summary: Proposed
Amendments to Atratol{(R)] 80W Label. Summary of studies
235689-B through 235689~-P, 235689-T, 23689-U and 235689-W.
(Unpublished study received Nov 6, 1978 under 100-503; submitted
by Ciba-Geigy Corp., Greensboro, N.C.; CDL:235689-3A)

00023239 Ciba-Geigy Corporation (1975) Simazine: Name, Chemical
Identity, and Composition of the Pesticide Chemical. (Unpub-
lished study received Jan 6, 1976 under 6E1725; CDL:097505-C)

00023246 Heinrichs, L. (1977) Analysis of Simazine in Princep-
(R): 4L Formulations by Gas Chromatography. Method no. PA-73-A
dated May 20, 1977. (Unpublished study received Aug 26, 1977
under 100-526; submitted by Ciba-Geigy Corp., Greensboro, N.C.;
CDL:231408-D)

00023267 Monsanto Company (19??) Physical and Chemical Compata-
bility of the Tank Mixture. (Unpublished study received Dec 19,
1977 under 524-308; CDL:232519-3)

60023269 Monsanto Company (19??) Reasonable Grounds in Support
of the Request: [Roundup plus Lasso plus Princep]. (Unpublished
study received Dec 19, 1977 under 524-285; CDL:232519-C)

00023281 Geigy Chemical Corporation (192?) Name, Chemical
Identity and Composition of Simazine. (Unpublished study
received Sep 19, 1966 under 7F0534; CDL:092912-D)

00023335 Monsanto Company (19??) Physical and Chemical Compati-

bility of the Tank Mixture. (Unpublished study received Dec 19,
1977 under 524-308; CDL:232518-A)
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00023350 Lee, T.C. (1978) [Compatibility Studies of Princep and
Evik]: AG 4710. (Unpublished study including AG 4884, received
Mar 9, 1978 under 100~-437; submitted by Ciba-Geigy Corp., Greens-
boro, N.C.; CDL:233012-B)

00023352 Dobbins, L.J. (1978) [Compatibility Study of Princep
80W and Evik 80W]: AG 4899. (Unpublished study received Mar 9,
1978 under 100-437; submitted by Ciba-Geigy Corp., Greensboro,
N.C.; CDL:233010-B)

00023896 Geigy Chemical Corporation (19??) Determination of
Atrazine, Propazine and Simazine in Commercial Formulations.
Ardsley, N.Y.: Geigy. (Analytical bulletin no. 2; also In
unpublished submission received Jan 15, 1966 under 7F0534;
CDL:080651-4)

00023959 Heinrichs, L. (1975) Complete Analysis of Simazine
Technical by Gas Chromatography and Thin Layer Chromatography.
Method no. PA-93-T dated Dec 17, 1975. (Unpublished study
received Apr 27, 1977 under 100-541; submitted by Ciba-Geigy
Corp., Greensboro, N.C.; CDL:229606-E)

00023960 Ciba-Geigy Corporation (1977) Princep 4L: Chemistry
Data Section. (Unpublished study received Aug 26, 1977 under
100-526; CDL:231408-A)

00023961 Ciba-Geigy Corporation (1977) Princep 4L: Confidential
Formulation. (Unpublished study received Aug 26, 1977 under
100-526; CDL:231408-B)

00023962 Ciba-Geigy Corporation (1977) Princep 4L: Process of
Manufacture. (Unpublished study received Aug 26, 1977 under
100-526; CDL:231408-C)

00023963 Burkhard, N. (1976) Project Report 17/76: Hydrolysis of

2-Chloro- and 2-Methylthio-4,6~bis~-(alkylamino)-s-triazines under

Laboratory Conditions. (Unpublished study received Apr 27, 1977
under 100-588; prepared by Ciba-Geigy, Ltd., submitted by Ciba-~
Geigy Corp., Greensboro, N.C.; CDL:229641-A)

00024022 NCH Corporation (1973) Cimacide Algaecide. (Unpub-
lished study received May 12, 1975 under 1769-234; CDL:220067-B)

00024029 Ciba-Geigy Corporation (1956) Simazin: Herbicide .
Technical Bulletin No. 56-2. Rev. (Unpublished study received
Mar 25, 1957 under unknown admin. no.; CDL:222509-B)

00024032 Dobbins, L. (1978) [Physical Compatibility Data for
Mixtures of Princep 90WDG and Other Herbicides]. (Unpublished
study received Dec 27, 1978 under 100-603; submitted by Ciba-
Geigy Corp., Greensboro, N.C.; CDL:236738-C)
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00024033 Kahrs, R.A.; Holt, B.E.; Taylor, J.B.; et al. (1979)
Simazine plus Ametryn--Oranges and Grapefruit: Tank Mixes in
Florida and Texas of Princep(R):80W and Evik(R) :80W Reduction of
Preharvest Interval: Report No. ABR-79047. (Unpublished study
received May 17, 1979 under 100-437; prepared in cooperation with
Southern Fruit Co., submitted by Ciba-Geigy Corp., Greensboro,
N.C.; CDL:238512-A)

00024034 Aceto Chemical Company (1973) Determination of:
2-Chloro-4-ethylamino-6é-isopropilamino-s~triazine (Atrazine),
2-Chloro-4,6-bis-ethylamino-s~-triazine (Simazine), 2-Chloro-4,6-
bisisopropylamino-s-triazine (Propazine) by Hydrolysis. Undated
method. (Unpublished study received Jun 24, 1976 under 2749-430;
CDL:236375-2)

00024061 Laing, R.W. (1971) Laing's SP-80 or Laing's Algi-gon:
Density and Weight. (Unpublished study received Jan 12, 1971
under 13765-3; prepared by Laing Chemical Co., Inc., submitted by
Parks Enterprises, Inc., Temecula, Calif.; CDL:011087-A)

00024068 Dobbins, L.J. (1978) [Compatability Data on Princep 80W
+ Paraquat CL Tank Mix]: Project No. 108066. (Unpublished study
received Aug 2, 1978 under 100-437; submitted by Ciba-Geigy
Corp., Greensboro, N.C.; CDL:234568-B)

00024345 Rumianca, S.p.a. (1977) ([Atrazine: General Chemistry
Data]. Includes eighteen undated methods. (Unpublished study
received Aug 29, 1977 under 40643-1; CDL:231465-3)

00024410 Ciba-Geigy Corporation (1977) Tank-Mix Compatibility.
(Unpublished study received Jun 22, 1977 under 100-439;
CDL:230747-B)

00024448 Fishbein, L. (1970) Chromatography of Triazines.
Chromatographic Reviews 12(? ):167-238. (Also In unpublished
submission received Jul 19, 1978 under 201-403; submitted by
Shell Chemical Co., Washington, D.C.; CDL:234471-0)

00025430 ‘Jordan, L.S.; Mann, J.D.; Day, B.E. (1965) Effects of
Ultraviolet Light on Herbicides. (Unpublished study received May
12, 1970 under 0F0996; subnitted by Geigy Chemical Co., Ardsley,
N.Y.; CDL:091712-Y)

00025439 Geigy Chemical Corporation (19?7?) Simazine. (Unpub-
lished study received Oct 27, 1970 under 10826-1; submitted by
Laing Chemical Co., Inc., Sacramento, Calif.; CDL:110884-A)
00025453 Geigy Chemical Corporation (19??) Name, Chemical

Identity and Composition of Simazine. (Unpublished study
received Mar 19, 1965 under 5F0447; CDL:092911-I)
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00026291 Geigy Agricultural Chemicals (19?7?) Simazine Herbicides
for Agricultural use. Ardsley, N.Y.: Geigy. (Herbicide techni-
cal bulletin no. 60-1; also In unpublished submission received on
unknown date under unknown admin. no.; CDL:000213-L)

00026293 J.R. Geigy, S.A. (1965) Simazin. (Unpublished study
received Jul 6, 1965 under 100-437; submitted by Ciba-Geigy
Corp., Greensboro, N.C.; CDL:000231-H)

00027156 Geigy Chemical Corporation (1964) Simazine. (Unpub-
lished study received on unknown date under unknown admin. no.:
CDL:128063~K)

00027830 Ciba-Geigy Corporation (1977) Princep(R): 80W Chemistry
Data Section. (Unpublished study received Aug 23, 1977 under
100-437; CDL:231369-3)

00027831 Ciba-Geigy Corporation (1977) Princep 80W: Confidential
Ingredient Statement. (Unpublished study received Aug 23, 1977
under 100-437; CDL:231369-B)

00027832 Ciba-Geigy Corporation (1977) [Princep 80W: Manufactur-
ing Procedures]. (Unpublished study received Aug 23, 1977 under
100~-437; CDL:231369-C)

00027833 Heinrichs, L. (1977) Analysis of Simazine in Princep-
(R): 80W and Aquazine(R): 80W by Gas Chromatography. Method
PA-40A dated Ma Mar 24, 1977. (Unpublished study received Aug
23, 1977 under 100-437; submitted by Ciba-Geigy Corp., Greens-
boro, N.C.; CDL:231369-D)

00027850 Ciba-Geigy Corporation (1977) Pramis(TM):80W; Chemistry
Data Section. (Unpublished study received Oct 10, 1978 under
100~602; CDL:235343-A)

00027851 Heinrichs, L.; Maher, J. (1976) Determination of
Prometon and Simazine in Pramis(TM) :80WDG Formulation by Gas
Chromatography. Method no. PA-91A-T dated Jan 20, 1976. (Unpub-
lished study received Oct 10, 1978 under 100-602; submitted by
Ciba~-Geigy Corp., Greensboro, N.C.; CDL:235343-B)

00027853 Dow Chemical U.S.A. (1973) Analytical Method--Simazine.
Method dated Jun 26, 1973. (Unpublished study received Jun 27,
1973 under 464-483; CDL:003686-A)

00027854 Kadakia, H.; Volk, P. (1978) Formal Report of Analysis
for N-Nitroso Compounds. (Unpublished study received Sep 18,
1978 under 11603-11; prepared by Thermo Electron Corp., submitted
by Agan Chemical Manufactures, Ltd., New York, N.Y.;
CDL:235180-A)
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00027860 Agan Chemical Manufactures, Limited (19??) Method of
Analysis for Simanex (Simazine)--for Technical Material and
Wettable Powders. (Unpublished study received Jul 17, 1972 under
11603-~11; CDL:014051~B)

00027885 Geigy Chemical Company (19??) Name, Chemical Identity
and Composition of Simazine. (Unpublished study received Jan 13,
1969 under S9F0792; CDL:093100-B)

00028018 Lee, T.C. (1978) [Compatability of Atratol 80W with
Princep 80W, Princep 4L and Karmex 80W in Various Tank Mixtures]:
AG 5037. (Unpublished study received Nov 6, 1978 under 100-503;
submitted by Ciba-Geigy Corp., Greensboro, N.C.; CDL:235689-M)

00029640 Geigy Chemical Corporation (19??) Simazine and Related
Compounds. Ardsley, N.Y.: Geigy. (Herbicide technical bulletin
no. 58~2; also In unpublished submission received Nov 20, 1959
under 264-119; submitted by Union Carbide Agricultural Products
Co., Ambler, Pa.; CDL:001891-C)

00030141 Friedrich, K.; Stammbach, K. (1964) Gas chromatographic
determination of small vapour pressures; Determination of the
vapour pressures of some Triazine herbicides. Journal of Chroma-
tography 16(? ):22-28. (Also In unpublished submission received
Jul 19, 1978 under 201-403; submitted by Shell Chemical Co.,
Washington, D.C.; CDL:234473-C)

00030142 Bailey, G.W.; White, J.L. (19??) Herbicides: A compila-
tion of their physical, chemical, and biological properties.
Residue Reviews 10(? ) ? - ? . (Incomplete; 4 pages; also In
unpublished submission received Jul 19, 1978 under 201-403;
submitted by Shell Chemical Co., Washington, D.C.; CDL:234473-E)

00030156 Wooldridge, D.S. (1975) Atrazine Technical: Determina-
tion of Atrazine, Propazine and Simazine by Gas Chromatography.
Method no. AMS 274/4 dated Jun 18, 1975. (Unpublished study
received Oct 12, 1976 under 10065-8; prepared by Fisons, Ltd.,
submitted by Fisons Corp., Agricultural Chemicals Div., Bedford,
Mass.; CDL:226313~E)

00031533 Ciba-Geigy Corporation (19??) Storage Stability Data
for Simazine-Fertilizer Combination (0-10-30). (Unpublished
study received Aug 12, 1969 under 100-499; CDL:000533-A)

00031534 Ciba-Geigy Corporation (19??) Formulation Sheet.
(Unpublished study received Aug 12, 1969 under 100-499;
CDL:000533-B)

00032198 Dow Chemical U.S.A. (1973) Atrazine and Related Impuri-

ties. Method ML-AM 73-47 dated Jun 21, 1973. (Unpublished study
received Jun 27, 1973 under unknown admin. no.; CDL:000799-3)
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00033178 Hudek, R.D.; Bost, J.J. (1974) [Tank Mix Compatibili-
ty]. (Unpublished study received Dec 17, 1974 under 476-2108;
submitted by Stauffer Chemical Co., Richmond, Calif.;
CDL:000836-G)

00033316 Geigy Chemical Corporation (19??) Simazine Herbicides
for Selective and Non-Selective Uses. Ardsley, N.Y.: Geigy.
(Simazine technical bulletin no. 62-1; also In unpublished
submission received Feb 8, 1963 under 7401-192; submitted by
Voluntary Purchasing Group, Inc., Bonham, Tex.; CDL:009207-A)

00037740 Ciba-Geigy Corporation (1978) Princep(R): 90WDG Chemi-
cal Data Section. (Unpublished study received Dec 27, 1978 under
100-603; CDL:236685-A)

00037741 Heinrichs, L.C. (1978) Analysis of Simazine in Princep-
(R): Nine-O Formulation by Gas Chromatography. Method no. PA-180
dated Sep 1, 1978. (Unpublished study received Dec 27, 1978
under 100-603; submitted by Ciba-Geigy Corp., Greensboro, N.C.;
CDL:236685-B)

00037742 Gysin, H. (1958) Simazine, Chemistry, Biological
Activity, and Mode of Action. (Translation from German; unpub-
lished study received Mar 19, 1958 under unknown admin. no.;
submitted by Ciba-Geigy Corp., Greensboro, N.C.; CDL:222507-A)

00037744 Ciba~Geigy Corporation (1957) Graph Showing Hydrolysis
Curve of Simazine. (German text; unpublished study received Mar
19, 1958 under unknown admin. no.; CDL:222507-C)

00037745 Suter, R. (1957) [Determination of Active Ingredient in
Technical Simazine and of Byproducts; Determination of Content of
Simazine Wettable Powders]. Undated methods Fol. 575 B and Fol.
569. (Translation; unpublished study received Mar 19, 1958 under
unknown admin. no.; prepared by J.R. Geigy, SA, submitted by
Ciba-Geigy Corp., Greensboro, N.C.; CDL:222507-D)

00037746 Delley, R. (1957) Determination of Small Amounts of
Simazine. Undated method Fol. 568 B. (Translation; unpublished
study received Mar 19, 1958 under unknown admin. no.; prepared by
J.R. Geigy, SA, submitted by Ciba-Geigy Corp., Greensboro, N.C.;
CDL:222507-E)

00037836 Daiber, C.; loeffler, G. (1963) Pyramin(R): a new
selective herbicide in sugar beet. BASF Mitteilungen fur den
Landbau: Pflanzenschutz ? (?/Apr):1-11. (Also In unpublished
submission received Dec 15, 1963 under 264-195; submitted by
Union Carbide Agricultural Products Co., Ambler, Pa.:;
CDL:002159-4)
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00040689 Behrens, R. (19?7?) [Without title]. Residue Reviews
32(? ):364-365. (Incomplete; also In unpublished submission
received Sep 8, 1980 under 11773-1; submitted by Van Diest Supply
Co., Webster City, Iowa; CDL:243178=3)

00040694 Van Diest Supply Company (1973) Field Dissipation of
Atrazine. Summary of studies 243178-B through 243178~G. (Unpub-
lished study received Sep 8, 1980 under 11773-1; CDL:243178-H)

00044469 Warren, R., Comp. (1962) Dregon Weed Control Handbook.
Corvallis, Oreg.: Oregon State Univ., Cooperative Extension
Service. (Available from: Oregon State Univ., Co-op Book Store,
Corvallis, Oreg; also In unpublished submission received Apr 1,
1962 under 366-14; submitted by Tidewater 0il Co., San Francisco,
Calif.; CDL:003194-A)

00046226 United States Borax & Chemical Corporation (197?7?)
Analysis for Simazine in Metaborate-~-Chlorate Formulations.
Undated method. (Unpublished study received Aug 1, 1966 under
unknown admin. no.; CDL:104755-D)

00051563 Abell, J. (1972) Letter sent to L.R. Stelzer dated May
16, 1972: Paraquat tank mixes--compatibility: Data registration:
File No. 774.10. (Unpublished study received Jul 2, 1975 under
239-2186; submitted by Chevron Chemical Co., Richmond, Calif.;
CDL:223365-4)

00055670 Ciba=-Geigy Corporation (1977) Princep 1% Algicide.
(Unpublished study received Apr 27, 1977 under 100-588;
CDL:229642-A)

00055671 Nirsberger, M.J.; Maher, J. (1976) Analysis of Simazine
in One Percent Ligquid Cooling Towers Formulation by Gas Liquid
Chromatography. Method no. PA-122T dated Mar 15, 1976._  (Unpub-
lished study received Apr 27, 1977 under 100-588; submitted by
Ciba-Geigy Corp., Greensboro, N.C.; CDL:229642-B)

00055674 Ciba-Geigy Corporation (1980) Princep(R):/Tandex
Prepak. (Unpublished study received Nov 18, 1980 under 100-616;
CDL:243733-3) .

00055675 Hobbs, M.; Heinrichs, L. (1980) Analysis of Simazine
and Karbutilate in Princep(R):/Tandex Prepak by GLC and LC.
Method no. PA-219-R dated Jun 26, 1980. (Unpublished study
received Nov 18, 1980 under 100-616; submitted by Ciba-Geigy
Corp., Greensboro, N.C.; CDL:243733-B)
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00078274 Abell, J. (1972) Letter sent to L.R. Stelzer dated May
16, 1972: Paraquat tank mixes--compatibility: Data registration:
File No. 774.10. (Unpublished study received Jul 30, 1973 under
239-2186; submitted by Chevron Chemical Co., Richmond, Calif.;
CDL:008383~-AA)

00089159 Yu, W.C. (1978) [Impurities of Simazine and Propazine
by Liquid Chromatographic Method]. (Unpublished study received
Oct 16, 1979 under 7001-185; prepared by Thermo Electron Corp.,
submitted by Occidental Chemical Co., Lathrop, Calift.;
CDL:241321-B)

00089984 Abell, J. (1972) Letter sent to L.R. Stelzer dated May
16, 1972: Paraquat tank mixes--compatibility: Data registration:
File No. 774.10. (Unpublished study received Jul 27, 1975 under
239-2186; submitted by Chevron Chemical Co., Richmond, calif.:
CDL:119804-4)

00092500 Conn, R.L. (1977) Letter sent to Henry M. Jacoby dated
May 9, 1977: Simazine/bananas--nitrosamine data. (Unpublished
study received May 10, 1977 under 6E1725; submitted by Ciba-Geigy
Corp., Greensboro, N.C.; CDL:097505-3)

00093141 Griffin Corporation (1976) Atrazine 4L Shelf-life
Study. (Unpublished study received Nov 10, 1976 under 1812-218;
CDL:226865~C)

00094137 Baker, L. (1978) Letter sent to J. Peek dated May 186,
1978: Aatrex(R):/Princep(R): Compatibility. (Unpublished study,
including letters dated May 25, 1978 from R.F. Richards to Robert
J. Taylor and Apr 7, 1978 from R.J. Taylor to R.F. Richards,
received Jun 7, 1978 under 100-437; submitted by Ciba-Geigy
Corp., Greensboro, N.C.; CDL:234188-A)

00094168 Hudek, R.D. (1973) Letter sent to R.L. Riggs dated Apr
5, 1973: Tank-mix compatibility--Devrinol 50W and Simazine 80W.
(Unpublished study received Dec 17, 1974 under 476-2150; submit-
ted by Stauffer Chemical Co., Richmond, Calif.; CDL:028423-L)

00094169 Bost, J.J. (1974) Letter sent to R. Riggs dated Oct 2,
1974: Tank mix compatibility of Devrinol 50W and 2E with paraquat
2L and simazine 80W. (Unpublished study received Dec 17, 1974
under 476-2150; submitted by Stauffer Chemical Co., Richmond,
Calif.; CDL:028423-M)

00094176 Norton, J.A. (1977) Letter sent to Henry M. Jacoby
dated Sep 23, 1977: Acute toxicology data submitted in support of
Ciba-Geigy's application for new products registration Princep-
(R): 1% algicide. (Unpublished study received on unknown date
under 100-588; submitted by Ciba-Geigy Corp., Greensboro, N.C.;
CDL:229643-A)
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00111686 Geigy Chemical Corp. (1967) [Chemical Study: Propa-
zine]. (Compilation; unpublished study received Dec 27, 1967
under 8F0687; CDL:092992-A)

00125334 Cantor, L. (1982) Formal Report of Analysis of
N-Nitroso Compounds: 5450-4041. (Unpublished study received Jan
27, 1983 under 19713-7; prepared by Thermo Electron Corp.,
submitted by Drexel Chemical Co., Memphis, TN; CDL:249426-A)

00125685 Yu, W. (1978) [Chemistry of Ametryne and Other Sam-~-
ples]. (Unpublished study received Jan 28, 1983 under 11603-24;
prepared by Thermo Electron Corp., submitted by Agan Chemical
Mfg., Ltd., New York, NY; CDL:249448-A)

00128315 Junginger, G. (1982) Telok (SAN 9789 H 4 G61)--Screen
Analysis. (Unpublished study received May 4, 1983 under 11273-46;
submitted by Sandoz, Inc., Crop Protection, San Diego, CA;
CDL:250110-E)

00133019 Ciba-Geigy Corp. (1983) ([Study-~-Chemistry: Simazine].
(Unpublished study received Nov 22, 1983 under 100-541;
CDL:251986-3)

00141156 Industria Prodotti Chimici, S.p. A. (1984) [Atrazine
Product Chemisty Data]. Unpublished compilation. 55 p.

00141490 Aladdin Chemical Co. (1984) [Product Chemistry Data for
Winter Care Algacide]. Unpublished compilation. 35 p.

00144462 Shone, M.; Wood, A. (1976) Uptake and translocation of
some pesticides by hypocotyls of radish seedlings. Weed Research
16:229-238.

- 00145069 Setre Chemical Co. (19??) [Product Chemistry Data of
Simazine/40% Bromacil]. Unpublished study. 8 p.

00146392 Industria Prodotti Chimici, s.p.a.. (19??) [Product
Chemistry Data on Simazine Technical]. Unpublished study. 2 p.

00149788 Zoecon Corp. (1983) [Product Chemistry of Telok Granu-
lar Herbicide]. Unpublished compilation. 14 p.

00151053 Drexel Chemical Co. (1985) Drexel Simazine Technical:
Octanol/Water Coefficient. Unpublished study. 2 p.

00160447 Helfant, L. (1986) Aminotriazole Stability Data:

Project No. 862F10. Unpublished study prepared by Union Carbide
Agricultural Company, Inc. 20 p.

-
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00161124 Kennedy, J. (1986) Letter sent to R. Mountfort dated-
Jun 27, 1986: Aladdin Winter Care: [Product chemistry]. Prepared
by John W. Kennedy Consultants, Inc. 10 p.

40051300 Western Purity Biochemical, Inc. (1986) Storage Stabil-
ity of Superalgyzine. Cpilation of 1 study.

40051301 Lau, J. (1986) Analytical Methods and Evaluation of the
Storage Stability of Superalgyzine: Laboratory Project ID: S-341.
Unpublished study prepared by Global Chemtec Consultants. 19 p.

40190400 Great Lakes Biochemical Co., Inc. (1987) Submission of
Toxicity & Product Chemistry Data To Support the Registration of
Algimycin glb-x-II. Transmittal of 6 studies.

40190406 Martens, R.; Rhoads, W.; Lewis, D.; et al. (1987)
Algimycin glb-x-II--Product Chemistry: [Final Report]: Laboratory
Project ID: Great Lakes 1064. Unpublished study prepared by
Great Lakes Biochemical Co., Inc. & Colorado Analytical Research
& Development Corp. 22 p.

40229400 Drexel Chemical Co. (1987) Submission of Data To
Support the Registration of Drexel Simazat 4L Herbicide: Product
Chemistry and Toxicology Studies. Transmittal of 7 studies.

40229401 Drexel Chemical Co. (1987) Product Specific Chemistry
for Drexel Simazat 4L. Unpublished compilation. 15 p.

40292400 Micro Flo Co. (1987) Submission of Toxicity and Chemis-
try Data in Support of New Registration for Simazine 4FL.
Transmittal of 7 studies.

40292407 Tucker, D. (1987) Product Chemistry in Support of
Registration of Simazine 4 FL: Laboratory Project ID: MICRO
SZN4~-EU-1. Unpublished compilation prepared by Chempax. 80 p.

40345700 Bishop Chemical, Inc. (1987) Submission of Chemistry
Data on Simazine 1G. Transmittal of 1 study.

40345701 Bishop Chemical, Inc. (1987) Product Chemistry: Sima-
zine 1G. Unpublished study. 4 p.

40345800 Bishop Chemical, Inc. (1987) Submission of Chemistry
Data on Simazine 2G. Transmittal of 1 study.

40345801 Bishop Chemical, Inc. (1987) Product Chemistry: Sima-
zine 2G. Unpublished study. 4 p.

40355500 Weco Products, Inc. (1987) Submission of Chemistry Data
in Support of Algicide. Transmittal of 1 study.
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40355501 Davis, K. (1987) Algicide: Product Chemistry Data:
Laboratory Project ID: 4345: Document No.: 0922. Unpublished
compilation prepared by Weber Laboratories, Inc. 14 p.

40413200 Connolly R & D Associates (1987) Submission of Chemis-
try Data to Support the New Registration for the Product Algicide
50 Containing the Active Ingredient Simazine. Transmittal of 6
studies.

40413201 Connolly, R. (1987) Algicide 50: Informational Com-
ments: Lab. Proj. ID MDCC 6-90-1. Unpublished compilation. 7 p.

40413202 Connolly, R. (1987) Algicide 50: Product Identity and
Composition Study. Unpublished study prepared by Connolly R&D
Associates. 7 p.

40413204 Connolly, R. (1987) Algicide 50: Analysis and Certifi-
cation of Product Ingredients. Unpublished study prepared by
Connolly R&D Associates and Lancaster Laboratories. 5 p.

40413205 Connolly R&D Associates (1987) Algicide 50: Physical
and Chemical Characteristics. Unpublished study. 4 p.

40413206 Entz, R. (1987) Algicide 50: Stability and Storage [
Simazine Analysis] 6 Month Storage. Unpublished study prepared
by Lancaster Laboratories. 2 p.

40413300 Connolly R&D Associates (1987) Submission of Data To
Support the Registration of Algicide 10 Containing the Active
Ingredient Simazine. Transmittal of 6 studies.

40413301 Connolly, R. (1987) Algicide 10: Informational Com-
ments: Laboratory Project ID: MDCC-6-90-2. Unpublished study
prepared by Connolly R&D Associates. 4 p.

40413302 Connolly, R. (1987) Algicide 10: Product Identity and
Composition Study: Laboratory Project ID: MDCC 6-90-2. Unpub-
lished study prepared by Connolly R&D Associates. 7 p.

40413303 Connolly, R. (1987) Algicide 10: Analysis and Certifi-
cation of Product Ingredients: Laboratory Project ID: MDCC
6=-90~-2. Unpublished compilation prepared by Connolly R&D Asso-
ciates in cooperation with Lancaster Laboratories and Ciba-Geigy
Corp. 5 p.

40413304 Connolly, R. (1987) Algicide 10: Physical and Chemical

Characteristics: Laboratory Project ID: MDCC 6-90-2. Unpublished -

study prepared by Connolly R&D Associates. 3 p.
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40413305 Entz, R. (1987) Algicide 10: Stability and Storage:
Simazine Analysis: 6 Month Storage: Laboratory Project ID:
900114000. Unpublished study prepared by Lancaster Laboratories.

3 p.

40413400 Connolly R&D Associates (1987) Submission of Chemistry
and Toxicity Data for Algicide 5. Transmittal of 6 studies.

40413401 Connolly, R. (1987) Algicide 5: Informational Comments:
Laboratory Project ID: MDCC-6-90-3. Unpublished study prepared
by Connolly R&D Associates. 8 p.

40413402 Connolly, R. (1987) Algicide 5: Product Identity and
Composition Study: Laboratory Project ID: MDCC 6-90-3. Unpub-
lished compilation prepared by Connolly R&D Associates. 7 p.

40413403 Connolly, R. (1987) Algicide 5: Analysis and Certifica-
tion of Product Ingredients: Laboratory Project ID: MDCC 6-90-3.
Unpublished study prepared by Connolly R&D Associates. 5 p.

40413404 Connolly, R. (1987) Algicide 5: Physical and Chemical
Characteristics: Laboratory Project ID: MDCC 6-90-3. Unpublished
study prepared by Connolly R&D Associates. 3 p.

40413406 Entz, R. (1987) Algicide 5: Stability and Storage:
Simazine Analysis: 6 Month Storage: Laboratory Project ID:
900114000. Unpublished study prepared by Lancaster Laboratories.

3 p.

40481900 Weco Products, Inc. (1988) Submission of Chemistry Data
on Algicide (EPA Reg. No. 9712-3) in Support of Pesticide Amend-
ment. Transmittal of 1 study.

40481901 Davis, K. (1987) Supplement to Algicide Product Chemis-
try Data: Laboratory Project ID 4345. Unpublished study per-
formed by Weber Laboratories, Inc. 6 p.

40482200 Riverside/Terra Corporation (1988f Submission of
Chemistry and Toxicity Data on Simazine 90DF in Support of New
Pesticide Registration. Transmittal of 5 studies. .

40482201 Farmer, A. (1987) Product Chemistry for Simazine 90DF.
Unpublished study. 9 p.

40482800 Micro Flo Co. (1988) Submission of Data To Support the
Registration of Simazine 4FL: Product Chemistry Data. Transmit-
tal of 1 study. .

40482801 Tucker, D. (1988) 90-Day Accelerated Storage Stability-

Study for the End Use Product--Simazine 4 FL: Micro S2ZN4-EU-1.
Unpublished study prepared by Chempax. 22 p.
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40487100 Riverside/Terra Corp. (1988) Submission of Data To
Support the Application for Registration of Simazine 4L: Product
Chemistry and Toxicology Data. Transmittal of 6 studies.

40487101 Farmer, A. (1988) Product Chemistry for Simazine 4L.
-Unpublished compilation prepared by Riverside/Terra Corp. 8 p.

40589200 Great Lakes Chemical Corp. (19??) Submission of Data To
Support the Registration of Bromazine S Tablets: Product Chemis-
try Data. Transmittal of 3 studies.

40589201 Handy, R. (1988) Bromazine S Tablets: Product Identity
and Composition: RFH-88-62-2. Unpublished compilation prepared
by Great Lakes Chemical Corp. 10 p.

40589202 Handy, R. (1988?) Bromazine S Tablets: Analysis and
Certification of Product Ingredients: RFH-88-62-3. Unpublished
compilation prepared by Great Lakes Chemical Corp. 28 p.

40589203 Handy, R. (1988) Bromazine S Tablets: Physical and
Chemical Characteristics: RFH-88-62-4. Unpublished compilation
prepared by Great Lakes Chemical Corp. 5 p.

40623000 Aquarium Pharmaceuticals, Inc. (1988) Submission of
Chemistry and Toxicity Data for the Registration of Algae
Destroyer for Freshwater Aquariums Containing the Active Ingredi-
ent Simazine. Transmittal of 12 studies.

40623001 Goldstein, J. (1988) Informational Comments: Algae
Destroyer for Freshwater Aquariums: Laboratory Project ID:
1561-P5. Unpublished compilation prepared by Aquarium Pharmaceu-
ticals, Inc. 14 p.

40623002 Goldstein, J. (1988) Product Identity and Composition
Study: Algae Destroyer for Freshwater Aquariums: Laboratory
Project ID: 1561-P5. Unpublished compllatlon prepared by Aquar-
ium Pharamceuticals, Inc. 7 p.

40623003 ‘Goldstein, J. (1988) Formation of Impurities: Algae
Destroyer for Freshwater Aquariums: Laboratory Project ID:
1561-P5. Unpublished study prepared by Aquarium Pharmaceuticals,
Inc. 3 p.

40623004 Neslund, C. (1988) Certification of Limits: Algae
Destroyer for Freshwater Aquaruims: Laboratory Project ID:
1561-P5. Unpublished study prepared by Lancaster Laboratories,
Inc. 3 p.
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40623005 Goldstein, J. (1988) Analysis of Product Ingredients:
Algae Destroyer for Freshwater Aquariums: Laboratory Project ID:
1561-P5. Unpublished study prepared by Aquarium Pharmaceuticals,
Inc. 5 p.

40623006 Goldstein, J. (1988) Product Color: Algae Destroyer
for Freshwater Aquariums: Laboratory Project ID: 1561-P5.
Unpublished study prepared by Aquarium Pharamaceuticals, Inc. 3

p.

40623007 Goldstein, J. (1988) Product Physical State: Algae
Destroyer for Freshwater Aquariums: Laboratory Project ID:
1561-P5. Unpublished study prepared by Aquarium Pharmaceuticals,
Inc. 3 p.

40623008 Goldstein, J. (1988) Product Density: Algae Detroyer
for Freshwater Aquariums: Laboratory Project ID: 1561-P5.
Unpublished study prepared by Aquarium Pharmaceuticals, Inc. 3

pP-.

40623009 Goldstein, J. (1988) Product Solubility: Algae De-
stroyer for Freshwater Aquariums: Laboratory Project ID: 1561-PS5.
Unpublished study prepared by Aquarium Pharmaceuticals, Inc. 3

P-

40623010 Goldstein, J. (1988) Product pH: Algae Destroyer for
Freshwater Aquariums: Laboratory Project ID: 1561-P5. Unpub-
lished study prepared by Aquarium Pharmaceuticals, Inc. 3 p.

40623011 Neslund, C. (1988) Product Storage Stability: 6 Month
Storage: Laboratory Project ID: 1561-P5. Unpublished study
prepared by Lancaster Laboratories Inc. 7 p.

. 40656800 Great Lakes Chemical Corp. (1988) Submission of Chemis-
try Data in Support of Bromazine S Granules. Transmittal of 3
studies.

40656801 Handy, R. (1988) Bromazine S Granules: Product Chemis-
try Data: ...: Product Identity and Composition. Unpublished
study. 10 p.

40656802 Handy, R. (1988) Bromazine S Granules: Product Chemis-
try Data: ...: Analysis and Certification of Product Ingredients.
Unpublished study. 30 p.

40656803 Handy, R. (1988) Bromazine S Granules: Product Chemis-

try Data: ...: Physical and Chemical Characteristics. Unpub-
lished study. 5 p.
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40761000 A & V Inc. (1988) Submission of Chemistry Data in
Support of Application for a Me-too Product for Poolcare Super
Simazine Algaecide. Transmittal of 1 study.

40761001 Wilson, C. (1988) Product Chemistry: Poolcare Super
Simazine Algaecide: Laboratory Project ID: 000001. Unpublished
complilation prepared by Sommers Frey Laboratory. 9 p.

40765100 Ciba-Geigy Corp. (1988) Submission of Product Chemistry

Data for the Registration of Simazine Reregistration. Transmit-
tal of 3 studies.
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SIMAZINE

SECOND ROUND REVIEW
RESIDUE CHEMISTRY

Task - 2

INTRODUCTION

Simazine (2-chloro-4,6-bis(ethylamino)-g-triazine) is a chlori-
nated triazine herbicide registered for use on almonds, apples,
artichokes, asparagus, avocados, bananas, blackberries, blueber-
ries, boysenberries, cherries, corn (field and sweet), cranber-
ries, filberts, grapefruit, grapes, lemons, loganberries, macada-
mia nuts, olives, oranges, peaches, pears, pecans, plums (fresh
prunes), raspberries, strawberries, sugarcane, and walhuts. 1In
addition, simazine may be applied to aquatic sites, tree nurser-
ies, and other non-crop and industrial sites. Registration of
simazine for use on alfalfa, bermudagrass, and grasses (all
forage and hay) has been cancelled and the registrant has deleted
these crops from all product labels. Formulations of simazine
registered as a single active ingredient end~use product for use
on food and feed crops include 80% wettable powder (WP), 90% dry
flowable (DF), 4% granular (G), and 4 1lb/gal flowable concentrate
(F1C). Soil applications are made using both ground and aerial
equipment.

According to the Preliminary Quantitative Usage Analysis of
Simazine (R.F. Torla, December 1988), 29% of the domestically
available simazine is used on field corn, 10% on alfalfa, and 9%
on citrus. Additional food/feed crop uses account for less than
4% of the domestic usage, while aquatic sites account for 27% of
the non~-food crop uses. Seventy-five percent of the U.S. ar-
tichoke and cherry crops is treated with simazine along with 45%
of each of the pear and walnut crops.

Residue tolerances are expressed in terms of simazine per se [40
CFR §180.213] or simazine and its metabolites 2-amino-4-chloro-6-
ethylamino-g~-triazine and 2,4-diamino-6-chloro-g-triazine in
bananas and fish [40 CFR §180.213(a)]. The food additive toler-
ance for residues in sugarcane molasses and syrup are defined as
simazine per se, while the potable water tolerance food additive
definition includes the two chlorometabolites [40 CFR
§185.5350(a), formerly 21 CFR §193.400].

The Simazine Guidance Document dated 3/1/84 identified residue
chemistry data gaps for magnitude of the residue in plants and
potable water, nature and magnitude of the residue in animals,
and storage stability. Data submitted in response to this
document and all previously reviewed data have been evaluated in
this Second Round Review (SRR) to determine their adequacy for
meeting current regulatory requirements.
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QUALITATIVE NATURE QOF THE RESTDUE IN PILANTS

Conclusions:

The Simazine Guidance Document dated 3/84 concluded that the
nature of the residue in plants is adequately understood, based
on data translated from atrazine; no additional data were re-
quired. The existing data are no longer acceptable for this topic
because: (i) identification of metabolites by translation of data
is no longer acceptable; (ii) Branch policy regarding charac-
terization of water-soluble residues has become more strict; and
(iii) hydroxymetabolites have recently been recognized as metabo-
lites of potential toxicological concern. The following addi-
tional data are required:

®] Data depicting the total terminal residue of uniformly
ring-labeled [“C]simazine in corn and two additional
dissimilar crops (we recommend asparagus and a represen-
tative citrus fruit). A completely characterized test
substance representative of technical simazine used in
commercial formulations must be applied under conditions
representing normal cropping practices and at rates high
enough to result in sufficient radiolabeled residues for
characterization. The identities and quantities of
residues in or on all relevant raw agricultural com-
modities must be determined in order to elucidate ter-
minal residues.

O Representative samples from these studies must also be
analyzed by the residue analytical methods developed for
data collection and tolerance enforcement to ascertain
that the methods are capable of adequately recovering and
quantifying all residues of concern.

Additional simazine plant metabolism data, either submitted since
the guidance document or otherwise not previously reviewed, are
discussed below. The molecular structures of simazine and its
metabolites in plants and animals are depicted in Table 3 beginn-
ing on page 8.

Data rev1ewed 1n the Residue Chemistry Chapter dated 10/13/83
showed that [ C151ma21ne is taken up and metabolized by grapes
(MRID 00026286), pineapple (MRID 00029632), sugarcane (MRIDs
00024025, 00024026 and 00084431), and strawberry (MRID 00023913)
plants; however, the terminal residues were not characterized.
The additional data summarized below (MRIDs 40614436 and
40614437) confirm earlier findings that simazine is readily
absorbed by plant roots. They further demonstrate that the
parent compound is rapidly metabolized via dealkylation, hydroxy-
lation, and conjugation. The major terminal residues which have
been identified in corn grain and forage are the hydroxymetabo-
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lites G-30414 (IV), GS-17792 (VI), GS-10813 (VII), GS-35713 (IX),
and GS-10813 with the side chain hydroxylated (VIII, putative):
however, the relative ratio and significance of these metabolites
as a function of plant tissue, and age is highly variable. The
parent compound (I), its chlorometabolites G-28273 (III) and
G=-28279 (II), and the hydroxymetabolites GS-17791 (V) and cyanu-
ric acid (X) have also been found in corn plants, though only in
small amounts, and the glutathione conjugate of simazine (XI) has
been tentatively identified in corn extracts. The metabolism of
simazine in plants has not been adequately elucidated because
high levels of polar and insoluble residues (49-84% of the
recoverable radioactivity) in corn forage and grain have not been
adequately characterized. The variable ratios of occurrence of
polar metabolites in the submitted corn data also lead to the
conclusion that the terminal residue of simazine in other plant

commodities cannot be predicted from available information.

References (used):

MRID(s):

References (not used):

00023913.
00084431.

00024025.

40614436%.

00024026.

00026286.

40614437*,

00029632.

[The following reference(s) contain only duplicate data or
material which is not useful in determining the qualitative
nature of the terminal residue of simazine in plants.]

MRID(s): 00004662. 00021578. 00022745. 00023213. 00023215.
00023219. 00023892. 00023912. 00023925. 00024003.
00024004. 00024007. 00024008. 00024009. 00024016.
00024330, 00024436. 00024442. 00024727. 00024728.
00024786, 00025415. 00025416. 00025418. 00025424.
00025425. 00025428. 00026294. 00026296. 00027875.
00035803. 00037755. 00037756, 00037757. 00040664.
00040674. 00055672. 00084428. 00094172. 00103158.
00103159. 00103160. 00103161. 00117187. 00149428.

Discussion of the data:

Ciba-Geigy Corporation (Report No. ABR-78073{ 1978; MRID

40614437) submitted a study of the fate of [

C]simazine (speci-

fic activity 30.0 uCi/mg; >99% radiochemical purity) following
preemergence application at 3 lbs ai/A to field-grown corn in NE.

Plants were harvested 5 (25% mature),
mature), and 20 (mature harvest) weeks after planting.

10 (50% mature),

15 (75%
Tissues

were extracted using a biphasic procedure (Ciba-Geigy Method
AG-214; MRID 40114006) giving organic, polar and insoluble

Total radioactivity in plant samples was assayed by
liquid scintillation spectrometry (LSS) following sample combus-

fractions.

tion.

3

Total triazine content of mature corn stalks and grain was



quantified via thin-layer chromatography (TLC) of [“C]cyanuric-

acid following hydrolysis of tissues in nitric acid. Organosol-
uble and polar “'C-residues were analyzed by TLC and cation
exchange chromatography (Aminex A-5), respectively. Metabolite
identifications were based on cochromatography of residues with
known standards.

[“C]Simazine was readily taken up and translocated by corn roots
(Table 1). Simazine-equivalent 'c- activity in or on plants
ranged from 3.15 ppm in the 25% mature stalks to 0.77 ppm in
stalks harvested at 75% maturity. Mature plants contained 1.48
ppm in stalks, 0.20 ppm in cobs, and 0.15 ppm in grain. Metabo-
lism of residues was extensive in all of the plant samples
analyzed. Organosoluble residues (parent simazine and 1ts
chlorometabolites) accounted for only 3-15% of the total Yeo-
activity in immature plants and <0.1-1.9% of “C-residues in
mature plant tissues. Polar residues accounted for 66-81% of the
total 1C-act1v1ty in immature plants and 45-67% of the residues
in mature plant. Unextractable residues increased with maturity
of the plant as the organic and polar residues decreased.

TLC analysis of organosoluble residues from plants harvested 5
and 10 weeks posttreatment revealed small amounts of parent
simazine (<0.1-2.1% of total Yoo -activity) and its chlorometabo-
lites, G-28279 (<0.1-1.6%) and G-28273 (<0.1%). Cation exchange
chromatography of the polar metabolites identified the hydroxy-
metabolites, GS-17792 and G-30414, as the major metabolites,
accounting for 17.7 and 10% of recovered 1C-act1v1ty 5 weeks
posttreatment. Other metabolites present in quantities less than
5% were cyanuric acid, GS-35713, GS-10813, and GS-17791. Nine
other unknown metabolites were present at levels of less than 6%
each, for a cumulative total of 16.4% of the radioactivity. As
the stalk matured, levels of cyanuric acid and GS-35713 remained
essentially unchanged; GS-17791 disappeared completely, and
GS-17792 and G-30414 decreased to less than 4% of the remaining
radioactivity. GS-10813 was the only major metabolite (23.2%)
present 15 weeks posttreatment and at 20 weeks none of the
metabolites exceeded 10% of 1C-re51dues in stalk tissue. The
decrease in resolvable metabolites was accomPanled by an increase
in unextractable residues to ca. 8%4% of the C-act1v1ty in
mature stalks. The major metabolite in mature grain was GS-35713
(24.1%), with minor amounts of GS-10813 (3.3%) and GS-17792
(3.1%). Three unknown metabolites collectively accounted for
27.1% (8.4%, 8.4%, and 10.3%) of the recoverable radioactivity.
Although these metabolites were not precisely identified, chroma-
tographic evidence pointed to glutathione or similar conjugates

of simazine for two of them. Triazines accounted for >85% of the -

radloact1v1ty in mature stalks and grain. Only 16-31% of the
1C—act1v1ty in mature plant tissues was associated with iden-
tified metabolites of simazine; however, based on solubility and
chromatographic properties, most of the remaining radiocactivity

53



could tentatively be associated with conjugated forms of simazine
hydroxymetabolites.

Table 1. The uptake and partitioning of [”C]simazine metabo-
lites in field grown corn (Ciba-Geigy Corp Report ABR-
78073, 1978; MRID 40614437).

Post treatment

Interval (wks.) 5 10 15 20
Plant part Stalks Stalks Stalks Stalks Cobs Grain
Total ppm® 3.15 1.24 0.77 1.48 0.20 0.15
Metabolite
Distribution percent of total '“C_in plants
Organic solubles 14.8 10.5 3.1 1.9 1.3 <0.1
Polar solubles 81.3 71.8 66.0 45.7 44.9 66.8
Nonextractables _15.5 17.8 30.0 53.9 51.4 32.9
111.6 100.1 99.1 101.5 97.6 99.7

? Expressed as [“C]simazine equivalents.

Ciba-Geigy Corporation (Report No. ABR-88055{ 1988; MRID
40614436) submitted a study of the fate of [ 'C]simazine (speci-
fic activity 28.0 uCi/mg, 98% radiochemical purity) in green-
house-grown corn. Preemergence applications of 2 lbs ai/A were
made to corn in a loamy sand soil. Plants were harvested at 5
(25% mature), 12 (75% mature), and 16 (mature) weeks following
planting. Harvests of immature plants included the whole plant;
mature harvests were separated into stalks, husk and ears. The
stalks and husks were combined, and the grain and cobs were
separated prior to analysis. Tissues were extracted using an
adaptation of a biphasic procedure (Ciba-Geigy Method AG-214;
MRID 40114006) giving organic, polar, and insoluble fractions.
Total radioactivity in plant samples was assayed by LSS following
sample combustion. Polar 'C-residues were analyzed by two-
dimensional thin layer chromatography (TLC), cation exchange
chromatography (Aminex A-5), anion exchange chromatography (DEAE
Sephadex A-25), and HPLC. Metabolite identifications were based
on cochromatography of residues with known standards. Major
unknown polar metabolites were analyzed by one-dimensional TLC
following enzymatic hydrolysis (B-glucosidase), acetylation, and
esterification reactions. Insoluble residues in corn cobs were
subjected to acid hydrolysis in an attempt to further charac-
terize them.



There was substantial uptake and translocation of {MC]simazine-
to the corn shoots (table 2).

Table 2. The uptake and partitioning of [ 0151ma21ne metabo-
lites in greenhouse grown corn (Ciba-Geigy Corp Report
ABR-88055 (1988; MRID 40614436).

Post treatment

Interval (wks.) 5 12 16
Plant part Whole_ Plant Whole Plant Stalks Cobs Grain
Total ppm? 1.40 2.14 5.32 0.60 0.33
Metabolite
Distribution _percent of total '“c in plants
Organic solubles 9.8 7.1 4.0 1.3 4.1
Polar solubles 83.5 77.7 66.1 70.2 73.3
Nonextractables _ 6.8 19.4 21.7 19.9 17.6
100.1 104.2 91.8 91.4 95.0

? Expressed as [“C]simazine equivalents.

Simazine was rapidly metabolized to polar (66-84%) and insoluble
(7-22%) compounds 5-16 weeks after treatment. Cation exchange
chromatography of the polar metabolites identified the hydroxy-
metabolites, GS-17792 and G-30414 as the major metabolites at 5
weeks, accounting for 41 and 22%, respectively, of the recovered
radiocactivity. These identifications were confirmed by anion
exchange chromatography, HPLC and two-dimensional TLC. Another
21% of the radioactivity was accounted for in eight unidentified
cation exchange chromatographic peaks, each containing less than
3.6% of the total radioactivity. At plant maturity GS-17792 had
decreased to levels of 22.6%, 9.8%, and 10.6% of the radioac-
t1v1ty in stalks, grain, and cobs, respectlvely. G-30414 levels
in stalks had diminished to ca. 5% and 2% of 1C-act1v1ty by 12
and 16 weeks, respectively. The reduction of these two hydroxy-
metabolites was accompanied by an increase in two unknown peaks
in the cation exchange chromatograms, P-1 and P-3. Peak P-1
accounted for 8.5%, 16.2%, and 6.2% and peak P-3 accounted for
8.4%, 19% and 34%, of the total radiocactivity in mature stalk,
grain and cobs, respectively. Analysis of unknown P-1 by TLC
following esterification, acetylation, and enzymatic hydrolysis
indicated that it was composed of three or four sugar conjugates
of simazine. Similar analysis of unknown P-3 did not confirm its
identity but it was postulated to be dihydroxysimazine
(GS-10813), having a side chain hydroxyl group. Therefore,
41.3%, 45%, and 50.8% of the total radioactive residues in mature
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stalks, grain and cobs, respectively, was at least partially
identified. Nine unknown cation exchange peaks, collectively
accounted for 17-27% of the radioactivity in mature tissues, were
found in amounts that varied among the different samples anal-
yzed. One of these peaks individually accounted for 8.9% of the
radiocactivity in both mature grain and cobs but none of the other
peaks was present in quantities exceeding 6.6%.

In summary, [”C]simazine is readily taken up by the roots of

corn and translocated throughout the plant. The parent compound
is rapidly metabolized by way of dealkylation, hydroxylation, and
conjugation to the extent that the parent compound and its
chlorometabolites are only minor components of the terminal
residue of simazine. In the two studies of [ C151ma21ne metabo-
lism in corn reviewed above, the major identified metabolites
were all hydroxymetabolites; G-30414, GS-17792, GS-10813,
GS-35713, and GS-10813 with the side chain hydroxylated (tent-
ative). The presence and relative ratio of these metabolites was
highly variable among the samples analyzed and unidentified
residues accounted for 49-84% of the radioactivity in mature
tissues. Analysis of total triazines in corn revealed that more
than 85% of the radloact1v1ty from a preemergence treatment with
[ C]51ma21ne remained in the triazine m01ety at plant maturlty
Therefore, the terminal residue of simazine in corn plants is
distributed mostly among polar and unextractable fractions and is
not readily metabolized to natural constituents of the plant.
Free and conjugated hydroxymetabolites have been identified in
the polar fraction but the nature of the terminal residue of
simazine is not adequately understood because of the high levels
of unidentified polar and insoluble metabolites and because of
the absence of data concerning the identity of the metabolites in
other plant commodities.
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Tablev3. Simazine and its metabolites in plants, animals, and
fish.

‘Chemical name Substrate MRID
Code Structure Common name

I 2-chloro-4,6-bis(ethylamino)-s~triazine

Corn 40614437

Chicken egg, urine 40614429

i Chicken tissues 40614431

N Bluegill Sunfish GS-650070-20
Mlg;zlm Goat milk & tissue 40614432

CHyCH Y H—CH2CH3 Simazine, G-27692

1T 2-amino-4-chloro-6-ethylamino-s-triazine

Ccorn 40614437
Chicken egg,urine 40614429
Chicken tissues 40614431
Bluegill sunfish GS-650070-20
Goat milk & tissue 40614432
H
Ha <CoMs G-28279

III 2,4-diamino-6~-chloro~-g~-triazine

Corn 40614437
Chicken egg, urine 40614429
Chicken tissues 40614431
Bluegill Sunfish GS~-650070-20
Goat milk & tissue 40614432

) G-28273

Iv 2-hydroxy-4,6-bis(ethylamino)-g-triazine
Bluegill Sunfish GS-650070-20
corn 40614437
hydroxysimazine, G-30414

(Continued) 8

<]



Tabl&¥Y3. Simazine and its metabolites (continued).

Chemical name Substrate

Code Structure

MRID

common name

v 2,4-diamino-6-hydroxy~-s-triazine

H2N

OH

A,

Bluegill Sunfish

GS-650070-20

N

VI 2-amino-4-hydroxy-6-ethylamino-s-triazine

HzN

OH

VII 2,4~ (bis)hydroxy-6-ethylamino-s-triazine

FFCsz

VIII 2,4~ (bis)hydroxy-6-hydroxyethylamino-g-triazine

Corn 40614437

GS=-17791
corn 40614437
Chicken tissues 40614431
Bluegill Sunfish GS-650070-20
Goat tissues 40614431

G8=-17792
Corn 40614437

G8-10813
Corn (putative) 40614436

Hydroxylated GS-10813

(Continued)



Tablé¥3. Simazine and its metabolites (continued).

Chemical nanme Substrate MRID
Code Structure Common name

IX 2,4-(bis)hydroxy~6-amino-g-triazine

Corn 40614437
Ol
HON/I\NH

G8-35713
2

X 2,4,6-trihydroxy-s-triazine
Corn 40614437

’:ﬂ: Cyanuric acid

N N

QL.

XI N-(1-(((4,6-bis(ethylamino)~-1,3,5-triazin-2-yl)thio)
methyl)~2-((carboxymethyl)amino)-2-oxoethyl)-glutamine

HO

oy % Corn (putative) 40614437
. 1 % 3
-N-CH . COOH Goat milk(putative) 40614432
HOOC-GH-CH "y ;, 2 glutathione conjugate
2 ‘2
CHyCHyN N—CHaCHy

XII N-(1-(((4-chloro-6-ethylamino)-1,3,5-triazin-2-yl)thio)
methyl) -2~ ( (carboxymethyl)amino)-2-oxoethyl)-glutamine

Chlcken tissues 40614431
Goat tissues 40614431
fq‘ +ux<nm glutathione conjugate of G-28279
NK‘\)\NH-CZ Hg
(Continued) 10



Tablev3. Simazine and its metabolites (continued).

Chemical name Substrate MRID
Code Structure Common name

XIII gamma-glutamyl-S-(4,6-ethylamino-g-triazin-2-yl) cysteine
0 o Goat milk (putative) 40614432

iH g gamma-glutamylcysteine conjugate
HOOC—CH-CH , ~CH ) ~C-H-CH-C-OH

NHy
-
©
CHCH-N)\”/LN-—CHCH
3CHN N—CHaCHy

X1V 2-[N-(bis) (2-amino-2-carboxyethyl)sulfide]-4,6~-(ethyl-
amino)-s-triazine
Goat milk (putative) 40614432

HOOC-CH~CH 5 ~§~CHy - CH = COOH lanthionine conjugate
NH NH '
2

CH 3c:-|2-n)\"/L~H—cnzca3

UALITATIVE NA E OF THE RESIDUE IN ANTMA

Conclusions:

The Simazine Guidance Document dated 3/1/84 required additional
data on the metabolism of simazine and its chlorometabolites
(G-28273 and G-28279) in ruminants and poultry. The Agency
subsequently waived the requirement for metabolism studies
involving the chlorometabolites pursuant to a policy clarifica-
tion (EPA Memorandum, RCB No. 2107, from M.J. Nelson to Richard
F. Mountfort, dated 4/28/87). Poultry and ruminant metabolism
data submitted in response to the Guidance Document are reviewed
in this section.

The metabolite patterns, as identified, were similar in the
tissues of goats and poultry; however, 26-84% of the residues in

11
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milk, eggs, and tissues were unidentified. Therefore, the
following data are required:

o Metabolism studies characterizing the total terminal
residue of simazine in ruminants and poultry. Animals
must be dosed Yzally for a minimum of three days with
ring-labeled [~“C]simazine, at a level sufficient to
make residue identification and quantitation possible.
Eggs must be collected twice a day during the dosing
period, and test animals must be sacrificed within 24
hours of the final dose. The distribution and identity
of residues must be determined in eggs, liver, kidney
(ruminants only), muscle, and fat. Representative
samples from these studies must also be analyzed by
the residue analytical methods developed for tolerance
enforcement to ascertain that the methods are capable
of adequately recovering and identifying all residues
of concern.

) Should the metabolism of simazine or its metabolites in
ruminants and/or poultry following oral dosing differ
significantly from that in rats, swine metabolism data
may also be required.

The chemical structures of simazine and its known or putative
metabolites in plants and animals are illustrated in Table 3
beginning on page 8. The available data (MRIDs 40614429,
40614431, 40614432, and 40614435) identify simazine (I), G-28273
(III), G-28279 (II), and conjugated forms of one or more of these
cEiorometabolites as major components of the terminal residue of
[T'C]simazinein goat tissues and milk and chicken tissues and
eggs. Conjugated forms reported include the glutathione con-
jugates of simazine (XI) and G-28279 (XII), the gamma-glutamyl-
cysteine conjugate of simazine (XIII), and the lanthionine
conjugate of simazine (XIV). The hydroxymetabolite GS-17792 (VI)
was also identified as a major residue in tissues of these
animals, but evidence suggests that this is actually an artifact
of the proteolysis reaction. No free or bound hydroxymetabolites
were detected in milk, eggs, or tissues.

References (used):
MRID(s): 40614429*%, 40614431*%, 40614432*%., 40614435%*.,

References (not used):

[The following reference(s) were not used because they contained
either duplicate data or were not useful in evaluating the
qualitative nature of the residue in animals.]

MRID(s): 00021578. 00024009. 00025428. 00117187. 40431350.
40614428.

12



Discussion of the data:

Ruminants: Ciba-Geigy Corp. (1986; MRID 40614435) submitted data
from a study of simazine metabolism in a single lactating goat
(Report ABR-87125). The test animal received a dally capsular
dose of ca. 1.1 mg/kg of uniformly ring labeled [ C]s1ma21ne
(specific activity 15.6 ucCi/mg; radiochemical purity 97.5%) for
10 consecutive days (equivalent to 33.3 ppm in the feed). Milk
was collected twice daily, urine and feces daily, and blood
sampled on days 1, 2, 4, 6, 8 and at sacrifice. Muscle, liver,
kidneys, and fat were collected when the animal was sacrificed 23
hours following the last dose. Total 1"C-activity was quantified
in urine and milk directly by LSS and in tissue, feces, and blood
by LSS following combustion. Overall, 98.3% of the radiocac-
tivity was recovered. Excretion via urine and feces accounted
for 97.2% of the radiocactive dose and 0.4% was recovered in the
blood. Less than 0.02% of the dose was found in the fat of the
animal. Muscle (0.07%), kidney (0.08%), liver (0.40%), and milk
(0.24%) accounted for the remaining radiocactivity. Radiocactivity
in milk reached a maximum simazine-equivalent level of 0.3 ppm on
the second day, and thereafter gradually decreased to a level of
0.13 ppm on the tenth day. Residues were not further charac-
terized.

Ciba-Geigy Corp. (1972; MRID 40614432) submitted data from a
study in which uniformly ring labeled (*%c]simazine was fed to a
single lactating goat (study No. GAAC-72129). The test animal
received a daily capsular dose of ca. 0.11 mg/kg of { C]51ma21ne
(specific activity 13.7 uCi/mg; 7.08 mCi/mM) for 10 consecutive
days (egquivalent to 5 ppm in the feed). Urine, feces and milk
were collected daily:; blood was collected every other day, and
volatiles (including %eco ,) Wwere collected over a 24-hour period
after excretion of radloact1v1ty had reached a plateau. The
animal was sacrificed 48 hours after the last dose, and-blood,
brain, fat, muscle, heart, kidneys, liver, and rumen and intes-
tinal contents were collected. Total “C-activity was quantified
in urine and milk directly by LSS and in tissues, feces, blood
and rumen contents by LSS following combustion. Respiratory CO,
was trapped in aqueous sodium hydroxide, transferred to phenyl-
ethylamine, and quantified by LSS. Other volatile compounds were
dissolved in methanol for LSS.

Milk collected on the sixth day was fractionated by methanol
precipitation of the casein fraction, and partitioning of the
remaining soluble residues between ethyl acetate and the aqueous
phase. Liquid fractions were radioassayed by LSS, and casein was
radioassayed by combustion/LSS. Organic soluble residues were
characterized on TLC plates by cochromatography with standard
compounds. The aqueous phase was chromatographed on an Aminex A-
5 cation exchange column equilibrated in 0.1 M ammonium formate
(pH 4.0). The elution volume of radioactive peaks and standards

13



were determined in a linear gradient of increasing pH and ionic
strength. Water-soluble Yc-residues in the pronase enzymatic
hydrolysate of the casein fraction were chromatographed in the
same manner as the aqueous fraction. Major radioactive peaks
from both fractions were hydrolyzed in performic acid and further
analyzed by TLC.

Of the total radiocactive dose fed the animal, 96% was recovered
in the urine (70%), feces (19.0%), tissues (5.8%), blood (0.5%),
rumen and intestinal contents (0.4%), milk (0.3%), and CO, and
volatiles (0.2%). Residues in tissues collected 48 hours after
the final dose ranged from 0.02 ppm in omental fat to 0.93 ppm in
the liver. The nature of the residues in tissues was not further
characterized. Simazine-equivalent '‘C-active residues in milk
reached a plateau of 0.10 ppm by the 5th day of the study. The
residues in milk collected on the sixth day were found to be
39.3% in casein, 32.7% water-soluble and 28% organosoluble. The
major organosoluble metabolite was G-28273 (23.5% of the radioac-
tivity in milk). Simazine (0.25%) and G-28279 (1.3%) were also
identified. Greater than 95% of the radioactivity in the casein
fraction was solubilized by the enzyme hydrolysis. Major cation
exchange peaks in the aqueous fraction and casein hydrolysate
(not quantified) had Rf values on TLC similar to glutamyl-cys-
teine, lanthionine, and glutathione conjugates of simazine. The
registrant suggested that these metabolites are amino acid and
peptide conjugates of simazine.

Ciba-Geigy Corp. (Report ABR-88049, 1988; MRID 40614431) sub-
mitted data from a study in which a single lactating goat re-
ceived a daily capsular dose of ca. 1.7 mg/kg of [ 'C]simazine
(specific activity 9.00 uCi/mg; 98.5% radiochemical purity) for 7
consecutive days (equivalent to 50 ppm in the feed). The animal
was handled and samples taken in a similar manner to that report-
ed above in study GAAC-72129 with the major exception being that
tissue samples were collected 24 hours following the fihal dose
instead of 48 hours.

%c-Residues in milk samples were extracted with ethyl acetate.
The organic, aqueous (whey), and casein fractions were separated,
and the casein fraction was incubated with protease overnight.
%c-Residues were quantified in the filtrate from the protease
digestion and in the organic and aqueous phases from the solvent
extraction. Both the residue from the methanol:ethyl acetate
extraction and the original sample were subjected to a general
protease treatment and proteins were separated from the reaction
mixture by alcohol precipitation. The supernatant was subjected
to cation exchange chromatography and the major elution peaks
further purified through either a C-18 bond elute cartridge or
via XAD-4 chromatography and preparative TLC. Radioactive
residues isolated by various combinations of the above procedures
were analyzed by two-dimensional TLC, analytical cation exchange
chromatography, and/or HPLC.

14



Of the 1‘C-activity administered to the animal, 87% was accounted
for in urine (67%), feces (18%), milk (0.66%), blood (0.5%), and
tissues (0.76%). Simazine-equivalent “c-residues were 0.06-0.10
ppm in fat, 0.69-0.71 ppm in muscle, 3.03 ppm in kidneys, 2.59
Ppm in braln, 0.78 ppm in heart, and 3.24 ppm in liver. Total

‘c-residues in milk during the 7-day study were 0.71-1.07 ppm.
Of the total recovered radiocactivity from goat tissues, only 15-
33% was soluble in methanol:ethyl acetate (1:1). Protease
treatment of the insoluble residues released an additional 45-83%
of the radiocactivity. The remainder of the radiocactivity (2.3-
19%) contained in the proteolysis residue represents unextrac-
table residues. Five major radioactive peaks were resolved by
cation exchange chromatography of tissue extracts.

Table 4. Distribution of 1"C-activii:,y in protease filtrate of
selected tissues of a goat fed 50 ppm [ "C]simazine in
the diet for 7 days.

Distribution of ““c-Residues in Sample(%)

Compound Liver Kidney Tenderloin Heart Milk
Simazine 6.96 3.84 10.79 8.83 -
G-28273 5.20 4,20 13.78 11.00 28.94
G-28279 10.70 16.93 - 9.54 -
GS=~17792° 32.94 12.73 6.52 5.61 -
Conjugate® - 18.70 - 9.08 14.90
Unident.® 44.21 43.60 68.91 55.93 54.84

May be an artifact of proteolysis.

Tentatlvely identified as the glutathione conjugate of G-28279.
¢ Uncharacterized cation exchange fractions, organosoluble resi-
dues, and unextractable residues.

The reported identities of these peaks and the method of iden-
tification are as follows: (i) G-28273, identified by cochromato-
graphy with the standard compound on cation exchange and two-
dimensional TLC; (ii) the glutathione conjugate of the monode-
ethylated metabolite of simazine, proposed by the registrant
based on identical ion exchange chromatographic migration to the
glutathione conjugates of simazine and diamino-s-triazine and
similar Rfs to these same standards on two-dimensional TLC;

(iii) G=-28279, identified by cochromatography with the standard
compound on cation exchange and TLC; (iv) GS-17792, identified by
cochromatography on cation exchange, two-dimensional TLC, and
HPLC; and (v) simazine, identified by cochromatography on cation
exchange and two-dimensional TLC. There were no other significant
peaks of radioactivity eluting from the cation exchange column.
It was suggested that metabolite GS-17792 was an artifact of the
enzymatic hydrolysis procedure. This was supported by the
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demonstration that several thiotriazine standards, with various
oxidation states of the aryl sulfur, were converted to the
corresponding hydroxy derivative by the hydrolytic enzyme.

Poultry: Ciba-Geigy Corp. (Report ABR-86042, 1986; MRID 40614429)
submitted data depicting the nature and distribution of tec-
residues in tissues and eggs from two Leghorn hens that had
received daily oral capsular doses of 3.44 mg/kg of [ Clsimazine
(specific activity 15.3 uCi/mg; radiochemical purity >98%) for 20
consecutive days (equivalent to ca. 50 ppm in the feed). Eggs
and excreta were collected daily. The animals were sacrificed 22
hours following the final dose, and muscle, peritoneal fat, skin
plus attached fat, blood, kidney, and liver were sampled. Tissue
samples were radioassayed by LSS following combustion. Biphasic
extraction of radioactivity was performed according to a modifi-
cation of the Bligh-Dyer procedure (Ciba-Geigy method AG-214;
MRID 40114006), yielding organosoluble, polar, and unextractable
phases. Radiocactive resides in excreta and eggs were further
analyzed by thin layer chromatography. Identification of metabo-
lites was based on cochromatography with standards of simazine,
G-28279 and G-28273 on TLC plates.

Of the total radiocactive dose fed to the hens, 83-85% was recov-
ered from the excreta (81-83%), blood (0.44-0.47%), tissues
(0.67-0.70%), and eggs (0.58-0.60%). Simazine-equivalent resi-
dues levels were <0.1l ppm in peritoneal fat and ca. 1-3 ppm in
samples of skin with attached fat, muscle, kidney, and liver.
Residues in egg whites reached a plateau of about 0.5 ppm on the
2nd day, while residues in egg plateaued at ca. 1.1 ppm on days
12-14. The balance of radiocactivity in selected samples of
tissues, eggs and excreta are shown in Table 5.

Table 5. Solubility of “C—activity (% of recovered radioac-
tivity) in selected tissues from hens fed [“C]simazine
at 50 ppm for 20 consecutive days and sacrificed 22
hours following the last dose.

Tissue : Organic Aqueous Non-
Soluble Soluble extractable
Liver 0.00 27.40 70.03
Muscle 0.90 21.36 62.37
Egg Yolk, Day 10 12.18 43.02 45.78
Egg White, Day 10 14.26 80.73 11.57
Excreta, Day 1 41.18 44.20 5.77
Excreta, Day 10 25.66 70.04" 12.30
Excreta, Day 20 24.20 66.41 7.49
16



Organosoluble residues were essentially absent from tissue
samples and comprised only ca. 12-14% of the residues in eggs.
The major proportion of the radiocactivity in tissues was in-
soluble, although significant levels of polar residues were
extracted from eggs. TLC analysis of polar residues from excreta
samples indicated the presence of simazine (10.56-20.98%),
G-28279 (6.93-13.90%), and G-28273 (7.81-10.38%). The major
polar metabolites in eggs were G-28273 (24.09-43.09%) and G-28279
(7.40-15.62%). From ca. 1 to 3.75 of the radioactivity in the
egg samples was identified as simazine and ca. 8-22% of the
radioactivity remained unidentified at the TLC origin. There was
no further identification of metabolites in eggs or tissues. We
note that all of the metabolites identified in this study are of
limited solubility in water and have been identified by the
registrant as organosoluble residues in plant metabolism studies
(see the section "Qualitative Nature of the Residue in Plants").
Therefore, this study would require clarification from the
registrant to be useful in evaluating the nature of the terminal
residue in eggs.

Ciba-Geigy Corp. (Study No. ABR-88049, 1988; MRID 40614431)
submitted data depicting the nature and distribution of tec-
residues in tissues and eggs from four Leghorn hens whlch had
received daily oral capsular doses of ca. 3.5 mg/kg of [ C]51ma-
zine (specific activity 24.3 uCi/mg; radiochemical purity 98.3%)
for seven consecutive days (equivalent to ca. 50 ppm in the
feed). Eggs were collected daily and separated into whites and
yolks. Excreta was also collected on a daily basis. Muscle,
liver, kidney, and fat tissues were sampled when the chickens
were sacrificed 24 hours following the last dose. This study was
conducted in conjunction with the goat study discussed above
(MRID 40614431) and used the same techniques of extraction,
separation and analysis of Yc-residues. Samples from the four
hens were composited for analysis.

Approximately 84% of the total radioactive dose fed to the hens
was recovered in the excreta (81%), blood (1.73%), tissues
(0.93%), and eggs (0.38%). Simazine-equivalent residues were
0.09 ppm in perirenal fat, 1.57 ppm in skin and attached fat,
1.98 ppm in muscle, 3.00 ppm in liver, and 3.65 ppm in kidney.
Residues in egg whites and yolks did not reach a plateau value
but gradually increased from 0.02 ppm on day 1 to ca. 1.2 ppm on
day 7. Treatment of samples of hen tissues and eggs with a
general protease released 94-100% of the insoluble radioactivity
to the aqueous protease filtrate. Cation exchange chromatography
of the protease hydrolysates revealed the same five major peaks
(descrlbed for the goat study, MRID 40614431), collectively
comprising 18-77% of C-act1v1ty in tissue samples and 75% of
‘C—act1v1ty in egg yolk (see Table 6).
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Table 6. Distribution of '“C-activity in protease filtrate of
selected tissues of hens fed 50 ppm [ 'C]simazine in
the diet for 7 days.

Distribution of '“c-Residues in Sample($%)

Compound Liver Kidney Lean meat Skin&fat egg yolk
Simazine 6.79 8.06 16.93 15.68 ° 14.89
G-28273 12.68 6.67 11.23 - 28.94
G-28279 14.72 19.45 7.78 - -

GS-17792% 10.05 - - - -

Conjugate® 29.70 29.36 6.46 - 28.68
Unident.® 26.06 36.46 57.60 84.32 27.49

® May be an artifact of proteolysis.

b Tentatively identified as the glutathione conjugate of G-28279.
¢ Uncharacterized cation exchange fractions, organosoluble resi-
dues, and unextractable residues.

In summary, simazine is extensively metabolized by goats and
chickens. Most of the radiocactivity from [“C]simazine feeding
studies is excreted rapidly by these animals. Of the residues
that are not excreted, large proportions are unextractable by
normal organic/aqueous solvents. However, protease hydrolysis
solubilizes >90% of the unextractable residues. Five major
metabolites have been separated and identified as simazine,
G-28279, G-28273, GS-17792, and a glutathione conjugate of
G-28279. The hydroxymetabolite GS-17792 may be an artifact
derived from hydrolysis of a conjugated form of a chlorometabo-
lite (presumably G-28279) by the protease. These studies indi-
cate that the metabolite pattern is similar in tissues of poultry
and goats; however, uncharacterized radiocactivity accounted for
as much as 26-84% of the radioactivity in hen eggs and tissues
and 44-69% of the radiocactivity in goat milk and tissues. Further
characterization of the terminal residue is required.

RESIDUE ANALYTICA THODS

Conclusiong:

The qualitative nature of the residue in plants and animals has
not been adequately described. Methods to be used in the future
for data collection and tolerance enforcement will be determined
following receipt of the requested metabolism data. Therefore,
the adequacy of the available analytical methods cannot be
ascertained. The Simazine Guidance Document dated 3/1/84 con-
cluded that adequate analytical methods are available for pur-
poses of data collection and tolerance enforcement for: (i) resi-
dues of simazine per se in or on plants and animals; (ii) for the
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combined residues of simazine and its chlorometabolites (G-28279
and G-28273) in or on bananas, fish, and potable water; and
(iii) combined residues of simazine and its chlorometabolites
(G-28279 and G-28273) on other crops pending submission of
validation data.

The current preferred enforcement methods are (i) a GLC method
using a microcoulometric detector (MC) for residues in milk
(Method III in PAM Vol. II, section 180.213); (ii) a spectropho-
tometric method for residues in meat (Methoed I in PAM Vol. II,
Section 180.213); (iii) a spectrophotometric method or a GLC/MC
method for plant commodities (Methods I or II in PAM Vol. II,
Section 180.213); and (iv) a GLC/MC method for residues in fish
(Method IV in PAM Vol. II, Section 180.213). We note that the
limits of detection for PAM Vol. II “ethods I and III are ca.
0.05 ppm, which is higher than the established tolerances for
residues in animal commodities (0.02 ppm for simazine per se):
therefore, these methods are unsuitable for data collection.

Additional GLC methods submitted since completion of the Guidance
Document quantify residues of simazine and its chlorometabolites
(G-28273, G-28279) in plant and animal commodities. Method
AG-539 (MRID 40614440) is available for data collection on
residues of simazine per se or simazine and its three chlorometa-
bolites in or on plant commodities. Method AG-497 (MRID
40431382) is available for data collection on residues of sima-
zine per se or simazine and its three chlorometabolites in milk.
Method AG=-540 (MRID 40614439) is available for data collection on
residues of simazine per se or simazine and its three chlorometa-
bolites in ruminant tissues, poultry tissues, and eggs. Insuffi-
cient data are available to evaluate analytical methods for
residues of hydroxymetabolites of concern in plant and animal
commodities.

Residues of simazine per se are completely recovered (>80%) by
PAM Vol. I method 232.4 (multiresidue protocol III). Simazine
residues are partially recovered (50%) by method 252 involving
elution from a Florisil column with ethyl ether:petroleum ether:
not recovered by method 212.1; and not recovered by method 252
involving elution from Florisil with methylene chloride:hexane:
acetonitrile (multiresidue protocol I). No data are available
concerning recovery of the simazine metabolites by any of the
multiresidue protocols I-IV.

The following additional data are required:
O Residue analytical methods must be developed and vali-
dated which will quantify residues of the simazine

hydroxymetabolites of concern in or on plant commodities,
meat, poultry, eggs, fish, and potable water.

19



Successful confirmatory trials of the proposed methods
for determination of hydroxymetabclites of concern in
plant and animal commodities must be conducted by an
independent laboratory. Results of at least one set of
samples each for an oily crop, a non-oily crop, meat and
milk (a total of six samples, including two control
samples, two control samples fortified at the tolerance
level, and two control samples fortified at 2-5 times the
tolerance level per commodity) must be submitted. No
more than three sets of samples per commodity may be
tested to achieve successful recovery rates of 70-120%
with negligible interference compared to the established
tolerances. For additional details of data requirements,
refer to PR Notice 88-5, Tolerance Enforcement Methods -
Independent Laboratory Confirmation by Petitioner.

Representative plant and animal tissue samples bearing
residues of simazine chlorometabolites (G-28273, G-28279)
and hydroxymetabolites of concern must be subjected to
analysis by multiresidue protocols I and III from PAM
Vol. I, Appendix II. Multiresidue protocols I-IV are
available from the National Technical Information Service
under Order No. PB 203734/AS.

The nature of the residue in plants and animals is not
adequately understood. If the metabolism studies re-
quested in the sections "Qualitative Nature of the
Residue in Plants" and "Qualitative Nature of the Residue
in Animals" reveal the presence of additional metabolites
of concern, additional validated methods for data collec-
tion and tolerance enforcement will be required.

References (used):

MRID(s):

00023328. 00023897. 00024057. 00025447.
00025458. 00027819. 00027835. 00027986.
40431382*%, 40614439*. 40614440%*.

00025457.
00139356.

References (not used):

[The following reference(s) contain only duplicate not useful

data.]

MRID(s) :

00023308. 00023309. 00023325. 00023502. 00023990.

00024024. 00024028. 00024058. 00024448. 00025448.

00025449. 00025450. 00025455. 00027888. 00029633.

00031664. 00035838. 00035839. 00041371. 00055683.

00073278. 00080630. 00087672. 00106515. 00106691.

00112982. 00114966. 00130266. 00139356. 40614434.
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Discussion of the data:

Ciba-Geigy Corp. (1986; MRID 40431382) submitted gas-liquid
chromatography (GLC) method AG-497 for determination of residues
of simazine and its chlorometabolites in milk. Protein is
precipitated from the milk sample by addition of acetone, vigor-
ous mixing, and centrifugation. Acetone is evaporated from the
supernatant under reduced pressure and the agqueous solution is
cleaned up on a strong cation exchange column. The column is
washed with water, and residues of interest are eluted with 0.5 M
aqueous sodium chloride:methanol (1:1). Methanol is evaporated
from the eluate under reduced pressure, and the solid residue is
dissolved in toluene:methanol (96:4). Levels of simazine,
G~-28279, and G-28273 are analyzed by GLC on a DB-5 capillary
column using a nitrogen specific detector. Recovery efficiencies
from 17 samples of fresh and sour milk (fortified with 0.01-0.10
ppm of each compound) were 67-110% for simazine, 80~117% for
G=-28279, and 66-107% for G-28273. The limits of detection are
0.01 ppm for each compound. This method is adequate for collec-
tion of data pertaining to residues of these three compounds in
milk.

Ciba-Geigy Corp. (1988; MRID 40614439) submitted GLC method
AG-540 for determination of residues of simazine, atrazine, and
their chlorometabolites in beef tissues, poultry tissues, and
eggs. Tissue and egg samples (except fat and skin) are homogen-
ized in water:methanol (1:4) and filtered. Fat and skin samples
are homogenized in acetonitrile and filtered. After the oil
layer settles and is removed, water is added to the filtrate.

For all samples, the filtrate is concentrated by evaporation to
the aqueous phase. This phase is adsorbed onto Extrelut adsor-
bent and packed into a column. Simazine, atrazine, the deethy-
lated metabolite of atrazine (G-30033), and G-28279 are eluted
with 250 ml of ethyl acetate:hexane (15:85). The eluate is
evaporated to dryness, dissolved in toluene plus hexane; and
cleaned up on an alumina B column. The column is rinsed with
ethyl acetate:acetonitrile (1:1), and residues of interest are
eluted with methanol:acetonitrile (3:7). The residues are
evaporated to dryness, dissolved in ethyl acetate:methanol (95:5)
and analyzed by GLC on either a DB-5 capillary column or a DB-17
megabore column using a nitrogen/phosphorus detector. Residues
of G-28279 are eluted from the Extrelut column with 225 ml of
ethyl acetate:hexane (1:1); the eluate is evaporated to dryness,
dissolved in ethyl acetate plus toluene, and cleaned up on a
Florisil column. This column is rinsed with dichloromethane, and
residues of interest are eluted with methanol:ethyl acetate
(1:4). The residues are evaporated to dryness, dissolved in
ethyl acetate:methanol (95:5), and analyzed by GLC as above. The
limits of detection are 0.01 ppm for each compound in each
matrix. Validation data for this method are summarized below in
Table 7. This method is adequate for collection of data from
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ruminant and poultry tissues and eggs on residues of simazine and
its chlorometabolites.

Table 7. Percent recovery of simazine and its chlorometabolites
G-28279 and G-28273 from eggs and animal tissues by GLC
method AG-540 (Ciba-Geigy, 1988; MRID 40614439).

Percent Recovery (samples)

Substrate Fortification Simazine G-28279 G-28273
beef, muscle 0.01-0.25 72-126 (10) 78-125 (10) 71-105 (10)
liver 0.01-0.25 74-149 (7) 67-138 (7) 68-101 (7)
kidney 0.01-0.20 91~-106 (3) 74-100 (3) 63- 95 (5)
fat 0.01-0.25 68-143 (12) 82-139 (12) 77-104 (11)
poultry, fat 0.01-0.20 60- 84 (3) 78- 89 (3) 78- 91 (3)
lean meat 0.01-0.25 76-103 (7) 67- 95 (7) 69~127 (7)
skin 0.01-0.20 71- 86 (3) 76-109 (3) 76=-112 (3)
liver 0.01-0.50 69-101 (3) 67- 91 (3) 66- 76 (3)
eggs 0.01-0.25 67-100 (8) 69-103 (8) 62~ 89 (8)

Ciba-Geigy Corp. (1988; MRID 40614440) submitted GLC method
AG-539 for analysis of residues of simazine and its chlorometabo-
lites in or on plant raw and processed commodities. Residues are
extracted from the homogenized or ground sample by refluxing or
shaking with water:acetonitrile (1:4). For corn soapstock,
residues are first extracted with hexane:ethyl acetate (1:3), and
then partitioned into water:acetonitrile (1:4). The aqueous
extract is concentrated by evaporation of the organic solvent,
then adsorbed onto an Extrelut column. Simazine, and G-28279 are
eluted form the column with 250 ml of ethyl acetate:hexane
(15:85), evaporated to dryness, dissolved in toluene plus hexane,
and cleaned up on an alumina B column; extracts from avdcados
required additional hexane/acetonitrile partitioning prior to the
cleanup step. The column is rinsed with ethyl acetate:acetoni-
trile, and residues of interest are eluted with methanol:acetoni-
trile (3:7), concentrated to dryness, dissolved in ethyl acetate:
methanol (95:5) and analyzed by GLC on a DB-5 capillary column or
a DB~17 megabore column using a nitrogen/phosphorus detector.
Residues of G-28273 are eluted from the Extrelut column with 225
ml of ethyl acetate:hexane (1:1), concentrated to dryness,
dissolved in ethyl acetate plus toluene, and further cleaned up
on a Florisil column. The column is rinsed with dichloromethane,
and G-28273 residues are eluted with methanol:ethyl acetate,
concentrated to dryness, dissolved in ethyl acetate:methanol
(95:5), and analyzed by GLC as described above. Extracts of
olives and dry grape pomace must be subjected to a second Flori-
sil cleanup prior to GLC analysis. Recovery efficiencies of
these compounds from various plant commodities are summarized
below in Table 8. The average recovery * standard deviation was
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87 + 11% for G=-28279 (173

93 + 11% for simazine (177 samples),

samples), and 83 + 16% for G-28273 (169 samples). This method is
adequate for collection of data from plant commodities on resi-

dues of simazine and its chlorometabolites.
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Table 8.

G-28279 and G-28273 from raw and processed plant

commodities by GLC method AG-539 (Ciba-Geigy,

MRID 40614440).

19838;

Percent recovery of simazine and its chlorometabolites

Percent Recovery (sanmples)

Substrate Fortification Simazine G=-28279 G-28273
artichokes 0.05- 1.00 76-105 (6) 86— 96 (6) 68-101 (6)
asparagus 0.05-20.00 69-128 (17) 69-105 (15) 58-127 (1%5)
avocados 0.05- 0.50 73-107 (6) 66-103 (6) 63- 88 (6)
olive, oil 0.05 91-093 (2) 98-101 (2) 75 (1)
olive, fruit 0.05- 0.2 81-110 (3) 80-106 (3) 57- 67 (3)
apple, fruit 0.05- 0.5 69-101 (11) 63-103 (11) 73- 97 (12)
juice 0.05 104 101 90
sauce 0.05 105 91 91
dry pomace 0.05 75 80 92
wet pomace 0.05 79 82 81
peel & core 0.05 97 103 86
peach, fruit 0.05- 0.20 87-106 (8) 86~-108 (8) 67-150 (8)
blueberry 0.05- 0.50 87-104 (5) 75=- 90 (5) 70- 88 (5)
grape 0.05- 0.20 87-102 (5) 84- 99 (5) 65- 89 (5)
juice 0.05 111 103 75
raisins 0.05 100 75 69
wine 0.05 101 83 85
wet pomace 0.10 73 74 88
rachis 0.10 82 84 58
yeast 0.10 101 103 95
dry pomace 0.20 87 83 56
raspberries 0.05- 0.20 86— 95 (3) 84- 87 (3) 74- 94 (3)
corn, forage 0.05- 1.00 82-119 (12) 75-112 (12) 70-101 (12)
silage 0.10- 0.50 81-111 (18) 78-110 (18) 62-114 (18)
fodder 0.20- 1.00 70-102 (13) 66— 99 (13) 63-102 (13)
grain 0.05- 0.20 67-111 (13) 61-105 (13) 68- 92 (13)
ears 0.05- 0.20 79-108 (5) 80- 94 (5) 55- 76 (5)
flour 0.05 103 81 70
germs 0.10 88 86 . 77
grits 0.10 97 93 82
meal 0.10 100 84 77
hulls 0.20 86 76 65
oil 0.10- 0.50 87-110 (5) 84~ 98 (5) 57- 93 (5)
soapstock 0.20 77 77 51
orange, fruit 0.01- 0.50 79-111 (13 72- 97 (13) 73-121 (12)
molasses 0.01- 0.20 86- 92 (3) 83- 86 (3) 78
peel 0.01- 0.50 79- 87 (4) 66- 86 (4) 73- 77 (2)
oil 0.01- 0.20 95-124 (4) 72-101 (2) 80- 90 (2)
juice 0.01 89 66 80
press liquor 0.05 71 67 73
pulp 0.05 91 85 74
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STORAGE STABILITY DATA
Conclusions:

The Simazine Guidance Document dated 3/1/84 concluded that the
storage stability of simazine residues is partially understood;
additional data were required depicting the storage stability of
simazine and its chlorometabolites (G-28279 and G-28273), in or
on plant, fish and mammalian samples stored at freezing tempera-
tures for a period of time analogous to actual storage of residue
field data.

Data submitted in response to the Guidance Document (MRIDs
40614441, 40614442, and 40614443) indicate that: (i) residues of
simazine and its chlorometabolite G~28279 are stable in or on
apple fruit, in apple pomace and juice but that moderate (ca.
25%) loss of G=-28273 may occur in these commodities during
storage at -15 C for a period of up to 427 days; and (ii) resi-
dues of simazine and its chlorometabolites G-28279 and G-28273
are stable in or on field corn, sweet corn, and field corn
fractions, except crude corn oil; and in animal fractions, except-
beef liver (where only G-28273 was unstable), when stored at -15
C for a period of 1 year.

No data were submitted regarding storage stability of simazine
residues of concern in fish, nor were data submitted regarding
the storage stability of the simazine hydroxymetabolites of
concern in plant and animal matrices. The following additional
data are required:

O The sample storage conditions and intervals must be
supplied for all required and previously submitted
residue data for plant and animal commodities. Data are
also required which depict the decline in levels of
simazine residues of concern in commodities stored under
the range of conditions and for the range in intervals
specified. Crop samples bearing measurable weathered
residues or fortified with atrazine residues of concern
and fortified meat, milk, and egg samples must be anal-
yzed immediately after harvest or fortification and again
after storage intervals that represent actual residue
sample storage conditions and allow for reasonable
unforseen delays in sample analysis. In laboratory tests
using fortified samples, the pure active ingredient and
pure metabolites must be used. However, if field wea-
thered samples are used, the test substance must be a
typical end-use product. For additional guidance on
conducting storage stability studies, the Registrant is
referred to an August 1987 Position Document on the
Effects of Storage on Validity of Pesticide Residue Data
available from NTIS under order no. PB88112362/AS.
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The qualitative nature of the residue in plants and animals is
not adequately understood. If the requested data on plant and
animal metabolism indicate the presence of additional metabolites
of toxicological concern, data depicting the stability of those
residues during storage will be required.

References {used):

MRID(s): 00025458. 40614441*%. 40614442*, 40614443%*,

Discussion of the data:

Ciba-Geigy Corp. (1988; MRID 40614441) submitted data pertaining
to the stability of residues of simazine and its chlorometaboli-
tes, G-28279 and G-28273, in or on apple fruit, dry pomace, and
juice. Samples were fortified with each compound at 1.0 ppm and
stored at -15 C for up to 427 days. Two fortified samples and
one control sample of each commodity were analyzed at intervals
of 126-132, 190-194, and 427 days using analytical method AG-539;
0-day samples (stability spikes and controls) were fortified just
prior to analysis. The concentration of simazine, G-28279, and
G-28273 in all commodities after 427 days was 92-108%, 90-104%,
and 66-76%, respectively, of the initial fortification level.

All of the untreated control samples had nondetectable (<0.05
ppm) residues of simazine and each metabolite. These data
indicate that residues of simazine and its chlorometabolite
G-28279 are stable in apple fruit, dry pomace and apple juice,
but that moderate (ca. 25%) loss of G-28273 may occur in these
commodities during storage at =15 C for a period of up to 427
days.

Ciba-Geigy Corp. (1988; MRID 40614442) also submitted data
pertaining to the stability of residues of simazine and its
chlorometabolites G-28279 and G-28273 in the animal commodities:
beef tenderloin, beef liver, beef fat, poultry lean meat, milk,
and eggs. Samples were fortified with each compound at 0.25 ppm
and stored at -15 C for up to 405 days. Two-rsamples of each
commodity were analyzed at intervals of 0, 4 months, 7 months and
1 year using analytical method AG-540 for tissues, and method
AG-496 for milk. Average recovery values following the 405 days
were 76-110% for simazine and G-28279, and 62-98% for G-28273 in
all of the commodities with the exception of beef liver. Average
recoveries for beef liver following 402 days were 92% and 74% for
simazine and G-28279 respectively, yet in G-28273 declined from
96% to 30% from O to 402 days. No data depicting recoveries in
fortified control samples were provided; untreated control
samples all depicted nondetectable (<0.05 ppm) residues of
simazine and each metabolite. These data indicate that residues
of simazine and its chlorometabolites (G-28279 and G-28273) are
stable in the animal commodities, beef tenderloin, beef fat,
poultry lean meat, milk and eggs, and that in beef liver, only
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the parent compound simazine and G-28279 are stable and not the
metabolite G-28273 when stored at -15 C for a period of 13
months.

Ciba-Geigy Corp. (1988; MRID 40614443) submitted data pertaining
to the stability of residues of simazine and its chlorometabo-
lites (G-28279 and G-28273) in or on field corn silage, field
corn grain, sweet corn ears, corn meal, corn flour, crude corn
oil, and socapstock. Samples were fortified with each compound at
1.0 ppm and stored at -15 C for up to 412 days. Two samples of
each commodity were analyzed at intervals of 0, 4 months, 6
months and 1 year using the analytical method AG-539. Two
control samples were also analyzed per each time interval: one
untreated sample and one sample fortified with each compound at
1.0 ppm just prior to analysis. Average recoveries following ca.
412 days were 92-124% for simazine and each metabolite, in corn
grain and corn fractions with the exception of corn crude oil.
The three compounds, in crude oil, declined from 98-123% at 187
days to 69-79% at 427 days. Fortification recoveries, in all
fractions except soapstock, ranged from 77-106% following 412
days. (The fortification percentages in soapstock were low,
reportedly due to matrix difficulty). Untreated control samples
all bore nondetectable (<0.05 ppm) residues of simazine and each
metabolite. These data indicate that residues of simazine and
metabolites, G-28279 and G-28273, are stable in field corn
silage, field corn grain, sweet corn ears, corn meal, corn flour
and soapstock when stored at -15 C for up to 412 days. The data
also indicate the possibility of degradation of the three com-
pounds occurring in crude corn oil, at about é months.
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MAGNITUDE OF THE RESIDUE IN PLANTS

The Simazine Guidance Document dated 3/1/84 identified field
residue data requirements for oranges, apples, peaches, blueber-
ries, grapes, raspberries, corn, corn forage and fodder, bermuda
grass, grasses, alfalfa, artichokes, asparagus, avocados, olives,
and sugarcane. All of these data gaps related to the need for
data on simazine chlorometabolites which have not yet been
included in all tolerance definitions. Processing studies were
required or conditionally required for oranges, apples, raisins,
field corn grain, alfalfa, olives, and sugarcane.

The Agency has informed registrants of products containing
simazine (EPA letter from R.F. Mountfort to simazine registrants
dated 4/29/87) that Ciba-Geigy Corp., the principal registrant
for simazine, has elected not to reregister uses of alfalfa,
bermudagrass, and grasses grown for seed, rather than provide the
residue data required for those specific commodities. Although
these uses are still listed in the "EPA Compendium of Acceptable
Uses (SRR) =-- Simazine", registrants of simazine technical
products have amended their labels to prohibit formulation of the
technical products in end-use products intended for use on these
crops. Therefore, no residue data for these uses have been
reviewed in this SRR.

The Agency has recently determined that triazine hydroxymetabo-
lites may be of toxicological concern. Although the qualitative
nature of the simazine residue in plants has not been adequately
determined, the available plant metabolism residue data demon-
strate that simazine hydroxymetabolites constitute a significant,
if not major, portion of the terminal residue of simazine in
plants. Therefore, although field residue data submitted in
response to the Guidance Document have fulfilled most of the
specified data gaps, additional data on residues of simazine
hydroxymetabolites are required for all food and feed crops
having registered simazine uses, except in cases where data can
be translated from another crop. This situation also requires
the submission of new processing studies for applicable crops.

Any discrepancies which occur between the "EPA Compendium of
Acceptable Uses (SRR) -- Simazine" and use directions summarized
for specific crops in this Residue Chemistry Chapter have resul-
ted from consultation of individual simazine end-use product
labels for clarification.
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Citrus Fruits Group
Conclusions for the Citrus Fruits Group:

The availa?le data are insufficient to determine if a crop group
tolerance 1s appropriate. If the registrants seek a crop group
tolerance, the following additional data are required:

O Additional residue data are required to support the
existing tolerance for the representative crop group
member oranges (see individual crop section for details).

(@] Data depicting residues of simazine, its chlorometabo-
lites (G-28279 and G-28273), and hydroxymetabolites of
concern in or on grapefruit harvested at normal crop
maturity after the following spring broadcast treat-
ments; (i) representative WP, DF, or F1lC formulations at
4 1b ai/A in CA; (ii) representative G, WP, DF, or F1lC
formulations at 9.6 1b ai/A in FL; and (iii) a G formula-
tion at 5 1lb ai/A in TX. Spray treatments must be
applied as a directed spray to grove floor in 20-40 gal
of water/A using ground equipment, avoiding spray contact
with fruit, foliage, and stems.

O Data depicting residues of simazine, its chlorometabo-
lites (G-28279 and G-28273), and hydroxymetabolites of
concern in or on lemons harvested at normal crop maturity
following spring broadcast application of representative
WP, DF, or FlC formulations at 4 lb ai/A in CA where this
use is registered. Spray treatments are to be applied to
the grove floor in 20-40 gal of water/A using ground
equipment, avoiding spray contact with fruit, foliage,
and stems.

Grapefruit
Tolerance(s):

A tolerance of 0.25 ppm has been established for residues of
simazine per se in or on grapefruit [40 CFR §180.213].

Use directions and limitations:

The 80% WP, 90% DF, and 4 lb/gal F1C formulations are registered
for the following uses in grapefruit groves: (i) a single appli-
cation/season at 2-4 1b ai/A in CA; (ii) a split application of 2 .
lb ai/A in the fall followed by 2 1lb ai/A in the spring in CA
(except Imperial, Coachella, and Palo Verde Valleys); (iii) a
single application/season at 3.2-9.6 lb ai/A in the spring in FL,
and; (iv) a single application/season at 4-4.8 1b ai/A in the
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spring in TX. These formulations may be tank mixed with other
herbicides.

The 4% G formulation is registered for use in TX at 4-5 1lb ai/A
and in FL at 6.4-9.6 1lb ai/A. The 50% WP MAI formulation is
registered for use in FL as a single postemergence application at
4 1b ai/A in a minimum of 40 gal of water/A using ground equip-
ment.

Granular formulations are broadcast, while spray formulations are
applied as directed sprays to the grove floor in 20-40 gallons of
water/A using ground equipment, avoiding spray contact with
fruit, foliage, and stems. No PHI has been established.

Conclusions:

The Simazine Guidance Document dated 3/1/84 concluded that the
available data support the tolerance for residues of simazine per
se in or on grapefruit. However, additional data were required on
residues of simazine chlorometabolites in or on oranges, which
were to be translated to fulfill corresponding data requirements
for grapefruit. No additional grapefruit residue data have been
submitted. The available data do not depict residues of simazine
hydroxymetabolites in or on grapefruit. Also, no data are
available concerning the potential for simazine residues of
concern to concentrate in processed products of grapefruit.
However, no additional data are required, since data requested
for oranges will be translated to fulfill these requirements for
grapefruit.

A Canadian tolerance of 0.1 ppm (negligible residues) has been

established for residues of simazine per se in or on fruit (from
fruit tree orchards). No Mexican tolerances or Codex MRLs have
been established; therefore, no questions of compatibility exist
with respect to U.S. tolerances and Codex MRLs for this commodi-

ty.
References (used):
MRID(s): None

References (not used):

[The following reference(s) contain grapefruit residue data that
are not useful for assessing the tolerance.]

MRID(s): 00023975. 00024033. 00025409. 00032571. 00035665.
00106691. 00113821.
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Discussion of the data:

N/A.

Lemons

Tolerance(s):

A tolerance of 0.25 ppm has been established for residues of
simazine per se in or on lemons [40 CFR §180.213].

Use directions and limitations:

The 80% WP, 90% DF, and 4 lb/gal F1C formulations are registered
for the following uses in lemon groves: (i) a split application
of 1.6 1b ai/A in the fall followed by 1.6 1lb ai/A in the spring
in AZ; (ii) a single application/season at 2-4 1b ai/A in CA; and
(iii) a split application of 2 1lb ai/A in the fall followed by 2
l1b ai/A in the spring in CA (except Imperial, Coachella, and Palo
Verde Valleys). Applications made in AZ, may be tank mixed with
paraquat, glyphosate, or oryzalin. Spray formulations are
applied as a directed spray to grove floor in 20-40 gallons of
water/A using ground equipment, avoiding spray contact with
fruit, foliage, and stems. No PHI has been established.

Conclusions:

The Simazine Guidance Document dated 3/1/84 concluded that the
available data support the tolerance for residues of simazine per
se in or on lemons. Additional data were required on residues of
simazine chlorometabolites in or on oranges, which were to be
translated to fulfill corresponding data requirements for lemons.
The available data do not depict residues of simazine hydroxyme-
tabolites in or on lemons. Also, no data are available-regarding
the potential for concentration of simazine residues of concern
in processed products of lemon. However, no additional data are
required, since the data requested on oranges will be translated
to fulfill these requirements for lemons.

Additional data (not reviewed for the Guidance Document) that are
summarized below also support the existing tolerance.

A Canadian tolerance of 0.1 ppm (negligible residues) has been
established for residues of simazine per se in or on fruit (from
fruit tree orchards). No Mexican tolerances or Codex MRLs have
been established; therefore, no questions of . compatibility exist
with respect to U.S. tolerances and Codex MRLs for this commo-
dity.
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References (used):
MRID(s): 00023329%*,

References (not used):

[The following reference(s) contain insufficient data for ade-
quate assessment of the tolerance.]

MRID(s): 00023354, 00033035. 0035665.
Discussion of the data:

Ciba-Geigy Corp. (1978; MRID 00023329) submitted field residue
data from three tests in CA (not reviewed for the Simazine
Guidance Document dated 3/1/84) pertaining to the residues of
simazine per se in or on lemons harvested 49 days following a
single directed spray application of the 80% WP formulation at 4
1b ai/A (1x the maximum registered rate for CA). Three treated
samples and one untreated control sample each bore residues of
<0.05 ppm (nondetectable). Data were collected using method
AG-126. The limit of detection is 0.05 ppm. Simazine recovery
was 106% from one lemon sample fortified at 0.05 ppm. Samples
were stored for unreported intervals under unspecified storage
conditions prior to analysis.

The test state of CA represents the limited region where simazine
use on lemons is registered, and accounts for ca. 75% of the 1987
U.S. lemon production (Crop Database, Jan. 1988, Ag. Statistics
Board, NASS, USDA):; therefore, geographic representation of the
data is adequate.

Oranges
Tolerance(s):

A tolerance of 0.25 ppm has been established for residues of
simazine per se in or on oranges [40 CFR §180.213].

Use directions and limitations:

§
The 80% WP, 90% DF, and 4 lb/gal FlC formulations are registered
for the following uses in orange groves: (i) a split application
of 1.6 1b ai/A in the fall followed by 1.6 1lb ai/A in the spring
in AZ; (ii) a single application/season at 2-4 1b ai/A in CA;
(iii) a split application of 2 1b ai/A in the fall followed by 2
lb ai/A in the spring in CA (except Imperial, Coachella, or Palo
Verde Valleys):; (iv) a single application/season at 3.2-9.6 1lb
ai/A in the spring in FL; and (v) a single application/season at
4-4.8 1lb ai/A in the spring in TX. These formulations may be
tank mixed with other herbicides.
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The 4% G formulation is registered for use in TX at 4-5 lb ai/aA
and in FL at 6.4-9.6 1lb ai/A in the spring. The 50% WP MAI is
registered for a single postemergence application/season in FL at
4 1b ai/A in a minimum of 40 gallons/A using ground equipment.
The 34.67% EC MAI is registered for use in bedded oranges in FL
at 3.2 1b ai/A or in CA (except Imperial, Coachella, and Palo
Verde Valleys) as a single broadcast application at 2-4 1b ai/a
in 20-60 gallons of water/A using ground equipment; a nonionic
surfactant may be added to the finished spray.

Granular formulations are broadcast, while spray formulations are
applied as directed sprays to the grove floor in 20-40 gallons of
water/A using ground equipment, avoiding spray contact with
fruit, foliage, and stems. No PHI has been established.

Conclusions:

The Simazine Guidance Document dated 3/1/84 required additional
field residue data regarding residues of simazine and its metabo-
lites in or on oranges; it also required an orange processing
study, conditional upon outcome of field residue tests. Data
submitted in response to the Guidance Document (MRID 40614450)
indicate that combined residues of simazine and its chlorometabo-
lites in or on oranges will not exceed the established tolerance
level following simazine application according to the maximum
registered use pattern. The submitted processing study for
oranges used fruit that did not bear measurable weathered resi-
dues; nevertheless, finite simazine residues did occur in crude
orange oil. Therefore, concentration factors cannot be calcu-
lated. The available data do not depict residues of simazine
hydroxymetabolites in or on oranges. Therefore, the following
additional data are required:

0O Data depicting residues of simazine, its chlorometabo-
lites (G-28279 and G-28273), and hydroxymetabolites of
concern in or on oranges harvested at normal fruit
maturity after spring broadcast application of represen-
tative WP, DF, or F1C formulations at the following
rates: (i) 4 1lb ai/A in CA; (ii) 9.6 1lb ai/A in FL; and
(iii) 4.8 1b ai/A in TX. Granular formulations may be
used for the FL and TX tests. Spray formulations must be
applied in 20-40 gal of water/A using ground equipment.

O A processing study depicting the potential for concentra-
tion of simazine residues of concern in dried pulp, oil,
and molasses processed from oranges bearing measurable
weathered residues. Exaggerated field use rates and/or
short posttreatment intervals may be required to achieve
such residues. If residues concentrate in any of these
commodities, appropriate food/feed additive tolerances
must be proposed. The need for a processing study may be
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waived if field residue tests using rates exaggerated by
the highest theoretical concentration factor for any one
of the processed products indicate that no detectable
residues of concern occur in or on oranges.

A Canadian tolerance of 0.1 ppm (negligible residues) has been
established for residues of simazine per se in or on fruit (from
fruit tree orchards). No Mexican tolerances or Codex MRLs have
been established; therefore, no questions of compatibility exist
with respect to U.S. tolerances and Codex MRLs for this commodi-

ty.
References (used):
MRID(s): 00023976. 40614450%*,

References (not used):

[The following reference(s) contain data that represent less than
the maximum residue exposure potential.]

MRID(s): 00023329. 00024033. 00025409. 00032571. 00033035.
00035665, 00087676. 00106691. 00113821.

Discussion of the data:

Ciba-Geigy Corp. (1988; MRID 40614450) submitted data from three
tests conducted in CA, FL, and TX pertaining to residues of
simazine and its chlorometabolites (G-28279 and G-28273) in or on
oranges harvested 14 days (CA and FL) or 203 days (TX) following
application of the 80% WP and 4 1lb/gal F1lC formulations at 4.8 1b
ai/A in CA (1.2x maximum registered rate) and TX (1x), and at 9.6
lb ai/A in FL (1x). Combined residues in or on 10 treated
samples and two control samples were all nondetectable (<0.15
ppm, including <0.05 ppm each of simazine, G-28279, and G-28273).

The same submission described a processing study which used
oranges from the FL study. Combined residues of simazine,
G-28279, and G-28273 were <0.03 ppm (nondetectable, including
'<0.01 ppm for each compound) in or on samples of washed and
unwashed fruits, finisher pulp, molasses, juice, chopped peel,
peel frit, and press liquor. 1In two crude oil samples residues
of simazine were 0.26-0.30 ppm, while chlorometabolite residues
were <0.01 ppm each (nondetectable). Because the raw fruit did
not bear measurable weathered residues, concentration factors
cannot be determined for these processed fractions. Apparent
residues of simazine, G-28279, and G-28273 were all <0.01 ppm
(nondetectable) in or on control samples of washed and unwashed
fruit, finisher pulp, molasses, juice, chopped peel, peel frit,
press liquor, and crude oil.
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All data discussed above were collected using GLC Method AG-539.
The limit of detection was 0.05 ppm for each compound in or on
oranges and 0.01 ppm in orange fractions. Recovery efficiencies
from whole fruit fortified at 0.01-0.2 ppm were 111-121% for
simazine, 97-109% for G-28279, and 88-112% for G-28273. Recover-
ies were 80-87% for simazine and 72-86% for G-28279 from juice
and molasses samples fortified at 0.01-0.05 ppm. Recoveries were
95-124% for simazine, 72-101% for G-28279, and 80-92% for G-28273
from two crude oil samples fortified at 0.01-0.2 ppm. Samples
were stored frozen at -15 C for 372-1,086 days prior to analysis.

Additional residue data submitted by various registrants pertain-
ing to simazine residues in or on oranges have not been reviewed
here because they represent less than the maximum exposure
potential under registered uses (MRIDs 00023329, 00024033,
00025409, 00032571, 00033035, 00035665, 00087676, 00106691,
00113821).

Geographic representation is adequate because the test states of
CA(66%), FL(32%), and TX(<1%) accounted for ca. 100% of 1987 U.S.
commercial orange production. Field residue data from CA, FL,
and TX submitted in response to the Guidance Document indicate
that combined residues of simazine and its chlorometabolites will
not exceed the established tolerance level for residues of
simazine per se (0.25 ppm) in or on orange fruits harvested 14-
203 days following simazine application at 1x rates. The submit-
ted processing study for oranges used fruit that did not bear
measurable weathered residues, but did find finite simazine
residues occurred in crude oil. Therefore, concentration factors
cannot be calculated. The available data do not depict residues
of simazine hydroxymetabolites in or on oranges. Therefore,
additional data are required.

Pome Fruits Group

Conclusions for the Pome Fruits Group:

The available data are insufficient to determine if a crop group
tolerance is appropriate. We note that translated data cannot be
used to support a group tolerance. If the registrants seek a

crop group tolerance, the following additional data are required:

O Additional data are required for the representative crop
group members apples and pears (see individual crop
sections below for details).

O Data depicting residues of simazine, its chlorometabo-
lites (G-28279 and G-28273), and hydroxymetabolites of
concern in or on pears harvested at regular intervals
following application of representative G, WP, DF, and

35



F1C formulations at 4.0 lb ai/A. Tests must be performed
in the states of CA(36%), OR(23%), and WA(36%), which
collectively represent >90% of the U.S. commercial pear
production (Crop Database, Jan. 1988, Ag. Statistics
Board, NASS, USDA). The registrants must propose label
amendments specifying a PHI that is supported by the
requested residue data.

Apples
Tolerance(s):

A tolerance of 0.25 ppm been established for residues of simazine
per se in or on apples [40 CFR §180.213].

Use directions and limitations:

The 4% G, 80% WP, 90% DF, and 4 1b/gal F1lC formulations are
registered for directed broadcast or banded application to apple
orchards at 2-4 1lb ai/A. Spray application may be made in 20-40
gal of water/A. The 4 lb/gal F1C and 80% WP may be tank mixed
with other herbicides. The 34.67% MAI EC formulation (formulated
with paraquat) may be applied at the same use rate in 50-200 gal
of water/A, using a nonionic surfactant in the spray solution.
Spray must not contact fruit, foliage, or stems. No PHI has been
established. The 4% G formulation may be applied as a dormant
treatment at 6-8 1lb ai/A in February or March to young nonbearing
apple orchards that have been established for a minimum of 1
year. Livestock grazing is restricted on areas treated with
formulations or tank mixes containing paraquat.

Conclusions:

The Simazine Guidance Document dated 3/1/84 required additional
data depicting residues of simazine and its chlorometabolites in
or on apples; a processing study was conditionally required.

Data submitted in response to the guidance document (MRIDs
00132787 and 40614451) are insufficient to assess the tolerance
for residues of simazine per se in or on apples because they do
not represent samples harvested at an established PHI. Likewise,
the level of combined residues of simazine and its chlorometabo-
lites resulting from the maximum registered use cannot be evalu-
ated. Potential concentration factors for simazine residues of
concern in processed apple products cannot be determined because
the submitted processing study (MRID 40614451) did not use fruit
bearing measurable weathered residues. The available data do not
depict residues of simazine hydroxymetabolites in or on apples,
nor has a PHI been established. The following additional data
are required:
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O Data depicting residues of simazine, its chlorometabo-
lites (G-28279 and G-28273), and hydroxymetabolites of
concern in or on apples harvested at regular intervals
following application of representative G, WP, DF, and
F1C formulations at 4.0 1lb ai/A. Tests must be performed
in the states of MI(11%), NY(10%) or PA(5%), and WA(42%),
which collectively represent ca. 70% of the U.S. commer-
cial apple production (Crop Database, Jan. 1988, Ag.
Statistics Board, NASS, USDA). The registrants must
propose label amendments specifying a PHI that is suppor-
ted by the requested residue data.

O A processing study depicting the potential for concentra-
tion of simazine residues of concern in dry pomace and
juice processed from apples bearing measurable weathered
residues. Exaggerated field use rates and/or short
posttreatment intervals may be required to achieve such
residues. If residues concentrate in any of these
commodities, appropriate food/feed additive tolerances
must be proposed. The need for a processing study may be
waived if field residue tests using rates exaggerated by
the highest theoretical concentration factor for any one
of the processed products indicate that no detectable
residues of concern occur in or on apples.

A Canadian tolerance has been established at 0.1 ppm (negligible
residues) for residues of simazine per se in or on apples. No
Mexican or Codex MRLs have been established for simazine residues
in or on apples; therefore, no questions of compatibility exist
with respect to U.S. tolerances and Codex MRLs for this commodi-

ty.
References (used):

MRID(s): 00012166*. 00023898. 00024059*. 00106691*. 00132787*,
40614451*.

References (not used):

(The following reference(s) were not used because they contain
duplicate data, incomplete data, or data that are not useful in
assessing the tolerance.]

MRID(s): 00012165. 00012167. 00023313. 00023888. 00023914.
00023924. 00024076. 00024080. 00024110. 00032359.
00035664. 00113821.

Discussion of the data:
Ciba-Geigy Corp. (1988; MRID 40614451) submitted data from seven

tests conducted in CA, MI, MO, NY, PA, WA, and WV depicting
combined residues of simazine and its chlorometabolites (G-28279
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and G-28273) in or on apples harvested 114-229 days following
application of a WP formulation at 4.0 lb ai/A in 20-100 gal of
water using ground equipment (1x the maximum registered applica-
tion rate). Combined residues in or on the 14 treated and seven
control samples were <0.15 ppm (nondetectable, including sima-
zine, G-28279, and G-28273 at <0.05 ppm each). Samples were
stored at ~15 C for 279-346 days prior to analysis.

In this same submission, were data from a processing study
depicting simazine residues in apple processed products. All
samples of processed products bore nondetectable residues (<0.05
ppm each) of simazine and its chlorometabolites. Since the fruit
samples also bore no measurable weathered residues, the potential
for concentration of simazine residues of concern cannot be
determined from these data.

All data discussed above were collected using GLC Method AG-539,
which has a limit of detection of 0.05 ppm for each compound.
Recovery efficiencies were 69-105% from samples fortified with
simazine and its metabolites at 0.05-0.5 ppmn.

Another study submitted by Ciba-Geigy Corp. (1983; MRID 00132787)
reported residue data on simazine and its chlorometabolites in or
on apples from tests conducted in MI, NY, and WA in 1982. Three
samples harvested 145-178 days following application of simazine
at 4.0 1b ai/A (1x) bore nondetectable residues (<0.05 ppm each
for simazine and G-28279; <0.10 ppm for G-28273). Samples were
stored at ~15 C for 253-284 days prior to analysis by method
AG-295 for simazine and G-28279, and by method AG-281 for
G-28273. These two methods have limits of detection of 0.05 and
0.10 ppm, respectively.

Ciba-Geigy Corp. and Elanco Products (1976; MRID 00106691, 1974;
MRID 00024059, and 1969; MRID 00012166 - not reviewed in the
interim residue chemistry chapter) submitted data from four tests
conducted in CA(2), IL(l1), and NY(1) depicting residues of
simazine per se in or on apples harvested 112-219 days following
application of 1-2x rates. Eight samples bore residues of <0.05
ppm (nondetectable). Samples were analyzed using a GLC method
(PAM Vol. II or AG-126). Recoveries were 64-104% from samples
fortified at 0.05-0.1 ppm.

Additional apple residue data were not reviewed because they
represent less than the maximum exposure potential under regis-
tered uses (less than maximum registered use rate, inadequate
storage of samples, or unspecified analytical methods).

Geographic representation of the data is adequate, as the states
of CA(7%), IL(1%), MI(11%), MO(1%), NY(10%), PA(5%), WA(42%) and
WV (2%) account for ca 80% of the 1987 U.S. apple production (Crop
Database, Jan. 1988, Ag. Statistics board, NASS, USDA). The
submitted data support the tolerance for residues of simazine per
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se in or on apples and indicate that the maximum registered use
pattern would not result in combined residues of simazine and its
chlorometabolites exceeding that tolerance level.

Pears

Toclerance(s):

A tolerance of 0.25 ppm has been established for residues of
simazine per se in or on pears [40 CFR §180.213].

Use directions and limitations:

The use directions for simazine in pear orchards are identical to
those described above for apple orchards.

Conclusions:

The Simazine Guidance Document dated 3/1/84 concluded that the
available data (MRID 00023920) support the tolerance for residues
of simazine per se in or on pears; however, additional data were
required depicting residues of simazine and its chlorometabolites
in or on apples, and were to be translated to fulfill correspond-
ing requirements for pears. The data translated from apples
indicate that the maximum registered use pattern will not result
in combined residues of simazine and its chlorometabolites
exceeding the established tolerance level for residues of
simazine per se in or on pears. The available data do not depict
residues of simazine hydroxymetabolites in or on pears. No
additional data will be required specifically for pears, since
the data requested for apples will be translated to satisfy this
requirement. However, the following action must be taken. We
note also that translated data cannot be used to support a crop
group tolerance.

O The registrants must propose label amendments specifying
a PHI for simazine application to pears that is supported
by the translated residue data.

A Canadian tolerance has been established at 0.1 ppm (negligible
residues) for residues of simazine per se in or on fruit tree
orchards. No Mexican or Codex MRLs have been established for
simazine residues in or on pears; therefore, no questions of
compatibility exist with respect to U.S. tolerances and Codex
MRLs for this commodity.

References (used):
MRID(s): 00023920.
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References (not used):

[The following reference(s) were not used because they contain
duplicate data or data that are not useful in assessing the
tolerance.]

MRID(s): 00024076. 00032359. 00035664. 00106691. 00113821.
Discussion of the data:
N/A.

Additional data that were not reviewed included tests conducted
at less than the maximum registered use rate.

Stone Fruits Group
Conclusions for the Stone Fruits Group:

The available data are insufficient to determine if a crop group
tolerance is appropriate. If the registrant seeks a crop group
tolerance, the following data are required:

) Data depicting residues of simazine, its chlorometabo-
lites (G=-28279 and G-28273) and hydroxymetabolites of
concern in or on cherries harvested at normal fruit
maturity after directed broadcast or banded application
of representative WP, DF, or F1lC formulations at the
rates 4 lbs ai/A in the states of MO and MI. Spray
formulations must be applied in 20-40 gallons of water/A
using ground equipment.

O Additional residue data are required for the representa-
tive crop group members peaches and plums or fresh prunes
(see individual section below for details of data re-
quirements).

Cherries (sweet and sour)
Tolerance(s):

A tolerance of 0.25 ppm has been established for residues of
simazine per se in or on cherries [40 CFR §180.213].

Use directions and limitations:

Sour cherries: The 80% WP, 90% DF, and 4 lb/gal F1C formulations-
are registered for directed broadcast application to sour cherry
orchards at 2-4 1lb ai/A in 20-40 gal of water/A. The 34.67% MAI
EC formulation (formulated with paraquat) may be applied at the
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same rate in 50-200 gal of water/A; this use is limited geograﬁh—
ically to MO and the states east of the Mississippi River except
TN.

Sweet cherries: The 80% WP, 90% DF, and 4 lb/gal F1C formulations
are registered for broadcast or banded application at 1.6-4 lb
ai/A in 20 to 40 gal of water/A between late fall and early
spring prior to weed emergence. These uses are limited to MO and
the states east of the Mississippi River except TN. The 80% WP
and 90% DF formulations are registered for the same use (except
tank mix) in OR (EPA SLN Nos. OR810079 and OR810080) in sweet
cherry orchards established for at least 2 years.

All cherries: The 4 1lb/gal F1C formulation may be tank mixed with
other herbicides. Spray must not contact fruit, foliage, or
stems. Simazine should not be applied on sandy or gravelly
soils. Livestock grazing is restricted on areas treated with
formulations or tank mixes containing paraquat. No PHI has been
established.

Conclusions:

The Simazine Guidance Document dated 3/1/84 concluded that the
available data support the tolerance for residues of simazine per
se in or on cherries. No additional data were requested specifi-
cally for cherries; however, additional data on residues of
simazine chlorometabolites required for peaches were to be
translated to fulfill corresponding data requirements for cher-
ries. The data translated from peaches along with additional
field residue data from cherries not previously reviewed (MRIDs
00023329 and 00131376) indicate that the maximum registered use
pattern will not result in combined residues of simazine and its
chlorometabolites exceeding the established tolerance level for
residues of simazine per se in or on cherries. The available
data do not depict residues of simazine hydroxymetabolites in or
on cherries. No additional data will be required specifically
for cherries. The data requested on plums will be translated to
satisfy this requirement. We note, however, that translated data
cannot be used to support a crop group tolerance.

No Canadian or Mexican tolerances or Codex MRLs exist for sima-
zine residues in or on cherries; therefore, there are no ques-

tions of compatibility with respect to U.S. tolerances and Codex
MRLs for these commodities.

References (used):
MRID(s): 00023329*%, 00023922. 00131376*,
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References (not used):
(The following reference(s) were not used because they contain

duplicate data or data that was not useful in assessing the
tolerance. ]

MRID(s): 00023883. 00023968. 00023989. 00027924. 00027964.
00027965. 00033035. 00106691. 00113821.

Discussion of the data:

Ciba-Geigy Corp. (1983; MRID 00131376, 1978; MRID 00023329)
submitted data from three tests conducted in MI(2) and WA(1l)
depicting combined residues of simazine and its chlorometabolites
(G-28279 and G-28273) in or on cherries harvested 25-75 days
following a single broadcast application of a WP formulation at
4.0 1b ai/A (1x the maximum registered application rate) applied
in 30-36 gallons of water using ground equipment. Combined
residues in or on six samples were <0.20 ppm (nondetectable,
including <0.05 ppm each for simazine and G-28279, and <0.10 ppm
for G-28273). Samples were stored at -15 C for 210-324 days and
analyzed by GLC Method AG-295 for simazine and G-28279 (limit of
detection 0.05 ppm) and GLC Method AG-281 for G=-28273 (limit of
detection 0.10 ppm).

Other studies submitted concerning simazine residues in or on
cherries were not reviewed here because they include data that do
not reflect the maximum registered use rate (MRIDs 00023883,
00023968, 00023989, 00027924, 00027964, 00027965, 00033035,
00106691, 00113821).

These data indicate that combined residues of simazine and its
cholorometabolites will not exceed the established tolerance
level for residues of simazine per se (0.25 ppm). Geographical
representation is adequate; MI represents 74% of the U.S. commer-
cial sour cherry production and 15% of sweet cherry production
(Crop Database, Jan. 1988, Ag. Statistics Board, NASS, USDA). WA
can be considered representative of OR, the only state where
simazine use is registered on sweet cherries. Although The
available data do not depict residues of simazine
hydroxymetabolites in or on cherries, no additional data will be
required for cherries, since the data requested on plums will be
translated to fulfill these requirements. We note, however, that
translated data cannot be used to support a crop group tolerance.
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Peaches

Tolerance(s):

A tolerance of 0.25 ppm has been established for residues of
simazine per se in or on peaches [40 CFR §180.213].

Use directions and limitations:

The 80% WP, 90% DF, and 4 lb/gal FlC formulations are registered
for directed broadcast or banded application to peach orchards at
1.6-4 1b ai/treated A in 20-40 gal of water/A between late fall
and early spring before weeds emerge. The 4 lb/gal F1C and 80%
WP formulations may be tank mixed with other herbicides. The
34.67% MAI EC formulation may be applied at the same use rate in
50-200 gal of water/A, using a nonionic surfactant in the spray
solution. These uses are limited geographically to AR, LA, MO,
OK, TX, and states east of the Mississippi River. 1In CA, the 90%
DF and 4 lb/gal F1lC formulations may be applied at 1-2 1lb ai/A.
Spray must not contact fruit, foliage, or stems. Livestock
grazing is restricted on areas treated with formulations or tank
mixes containing paraquat. Simazine should not be applied on
sandy or gravelly soils.

Conclusions:

The Simazine Guidance Document dated 3/1/84 required additional
data regarding residues of simazine and its chlorometabolites in
or on peaches. Data submitted in response to the Guidance
Document (MRIDs 00131376 and 40614452) indicate that the maximum
registered use pattern will not result in combined residues of
simazine and its chlorometabolites that exceed the established
tolerance level for residues of simazine per se in or on peaches.
However, the available data do not depict residues of simazine
hydroxymetabolites in or on peaches. -Therefore, the following
additional data are required:

O Data depicting residues of simazine, its chlorometabo-
lites (G-28279 and G-28273), and hydroxymetabolites of
concern in or on peaches harvested at normal fruit
maturity after spring directed broadcast or banded
application of representative WP, DF, or F1C formulations
at 4 1lbs ai/A in GA(7%) or SC(23%) and NJ(5%) or PA(6%)
and at 2 lbs ai/A in CA(34%), representing the major U.S.
areas of peach production and the geographic limitations
on simazine use. Spray formulations must be applied in
20-40 gal of water/A.

No Canadian or Mexican tolerance nor Codex MRL exists for sima-
zine residues in or on peaches; therefore, no questions of
compatibility exist with respect to U.S. tolerances and Codex
MRLs for this commodity.
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References (used):
MRID(s): 00023908. 00131376*., 40614452%*,

References (not used):

[The following reference(s) were not used because they represent
duplicate data or data that was not useful in assessing the
tolerance. ]

MRID(s) : 00012134. 00012168. 00012169. 00012170. 00012171.
00023883. 00023919. 00023989. 00027826. 00031663,
00033035. 00035663. 00106691. 00113821.

Discussion of the data:

Ciba-Geigy Corp. (1988; MRID 40614452) submitted residue data
from eight tests conducted in CA(1), GA(1l), MI(1), MO(1), PA(2),
SC{(1), and TX(1l) depicting combined residues of simazine and its
chlorometabolites (G-28279 and G-28273) in or on peaches har-
vested 60-129 days following application of a WP formulation at
4.0 1b ai/A (1x the maximum registered use rate) in 20-34 gal of
water. Thirteen treated and seven control samples all bore
combined residues of simazine, G-28279, and G-28273 of <0.15 ppm
(nondetectable, including <0.05 ppm for each compound). Samples
were stored at -15 C for 228-651 days prior to analysis by GLC
Method AG-539, which has a limit of detection of 0.05 ppm.
Recovery efficiencies were 64-150% from samples fortified with
simazine and its chlorometabolites at 0.05-0.2 ppm.

Ciba-Geigy (1983; MRID 00131376) also reported data from a PA
test depicting residues of simazine and its chlorometabolites in
or on peaches harvested at unreported intervals following appli-
cation of an unspecified formulation at 4.0 1lb ai/A (1x). Two
samples bore combined residues of <0.20 ppm (nondetectable,
including <0.05 ppm each for simazine and G-28279, and <0.10 ppm
for G-28273). Samples were stored at -15 C for 230-263 days

. prior to analysis by GLC Method AG-295 for simazine and G-28279
and Method AG-281 for G-28273. These methods have limits of
detection of 0.05 and 0.10 ppm, respectively.

Geographic representation is adequate since the states of
CA(34%), GA(7%), MI(4%), MO(1%), NJ(5%), PA(6%), and SC(23%)
account for >70% of the 1987 U.S. commercial peach production
(Crop Database, Jan. 1988, Ag. Statistics Board, NASS, USDA).
These data indicate that combined residues of simazine and its
chlorometabolites in peaches harvested 60-129 days following
simazine application at 1x rates will not exceed the established
tolerance level of 0.25 ppm for residues of the established
tolerance for residues of simazine per se. However, the avail-
able data do not depict residues of simazine hydroxymetabolites
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in or on peaches. Therefore, additional residue data are re-
quired.

Plums (fresh prunes)
Tolerance(s):

A tolerance of 0.25 ppm has in been established for residues of
simazine per se in or on plums [40 CFR §180.213].

Use directions and limitations:

The 80% WP, 90% DF, and 4 lb/gal F1lC formulations are registered
for directed broadcast or banded application to plum orchards at
1.6-4 1b ai/A in 20~40 gal of water/A. The 4 lb/gal FlC formula-
tion may be tank mixed with other herbicides. These uses are
limited to MO and the states east of the Mississippi River except
TN. Spray must not contact fruit, foliage, or stems. Livestock
grazing is restricted on areas treated with tank mixes containing
paragquat. Simazine must not be applied to sandy or gravelly
soils.

Conclusions:

The Simazine Guidance Document dated 3/1/84 concluded that the
available data support the tolerance for residues of simazine per
se in or on plums. No additional data were requested specifical-
ly for plums; however, additional data on residues of simazine
chlorometabolites required for peaches were to be translated to
fulfill corresponding data requirements for plums. The data
translated from peaches along with additional field residue data
from plums not previously reviewed (1978; MRID 00023329) indicate
that the maximum registered use pattern will not result in
combined residues of simazine and its chlorometabolites exceeding
the established tolerance level for residues of simazine per se
in or on plums. The available data do not depict residues of
simazine hydroxymetabolites in or on plums. The requirement for
a processing study to determine potential concentration of
residues in dried prunes will be waived because virtually all
production of dried prunes occurs in the state of CA where this
use of simazine is not registered. The following additional data
are required:

O Data depicting residues of simazine, its chlorometabo-
lites (G-28279 and G-28273) and hydroxymetabolites of
concern in or on plums harvested at normal fruit maturity
after directed broadcast or banded application of repre-
sentative WP, DF, or FlC formulations at the rates 4 lbs:
ai/A in MI. Spray formulations must be applied in 20-40
gallons of water/A using ground equipment.
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No Canadian or Mexican tolerance nor Codex MRL exists for sima-
zine residues in or on plums; therefore, there are no compatibil-
ity questions with regard to the Codex MRL.

References {used):
MRID(s): 00023329%, 00023910. 00023921.

References (not used):

[The following reference(s) were not used because they represent
duplicate data or data that was not useful in assessing the
tolerance because less than maximum use rates were used or the
use was not registered in the test state.]

MRID(s): 00023883. 00023989. 00027923. 00031663. 00033035.
00106691.

Discussion of the data:

Ciba-Geigy Corp. (1978; MRID 00023329) submitted data from two
tests conducted in MI and NY depicting residues of simazine and
its chlorometabolites (G-28279 and G-28273) in or on plums. Four
samples were harvested 94~103 days following a single broadcast
application of a WP formulation at 4.0 1b ai/A in 36 or 76 gal of
water using ground equipment (1x the maximum registered use
rate). Combined residues in or on all of the samples were
nondetectable (<0.20 ppm, including <0.05 ppm each for simazine
and G-28279 and <0.10 ppm for G-28273). Samples were stored
frozen for 153-215 days prior to analysis by GLC Method AG-295
for simazine and G-28279 (limit of detection = 0.05 ppm) and
AG-281 for G-28273 (limit of detection = 0.10 ppm).

Geographic representation of the data is adequate because the
test states of NY(<1%), PA(<1%), and MI(2%) represent the major
areas of plum production in the eastern U.S. where this use of
simazine is registered (Crop Database, Jan. 1988, Ag. Statistics
Board, NASS, USDA). These data, along with data translated from
peaches, indicate that combined residues of simazine and its
chlorometabolites in or on cherries will not exceed the estab-
lished tolerance level for residues of simazine per se following
the maximum registered use pattern.

Small Fruits and Berries Group
Conclusions for the Small Fruits and Berries Group:

The available data are insufficient to determine whether a crop
group tolerance is appropriate. If the registrants seek a crop
group tolerance, the following additional data will be required:
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O Additional residue data are required to support the
existing tolerances for the representative crop group
members blueberries, grapes, and raspberries (see indi-
vidual crop sections below for details).

@] Data depicting residues of simazine, its chlorometabo-
lites (G-28279 and G-28273), and hydroxymetabolites of
concern in or on cranberries harvested at normal fruit
maturity after spring broadcast application of represen-
tative G, WP, DF, or F1lC formulations at 2 1lb ai/A in WI
and 4 lb ai/A in MA (representing ca 80% of U.S. cran-
berry production; Crop Database, Jan. 1988, Ag. Statis-
tics Board, NASS, USDA). Spray formulations must be
applied in 20-40 gal of water/A using ground equipment.

O Data depicting residues of simazine, its chlorometabo-
lites (G-28279 and G-28273), and hydroxymetabolites of
concern in or on strawberries sampled at normal crop

' harvest following postharvest application of a DF or FlC
formulation at 1 1lb ai/A in OR or WA, and following
posttransplant application of a WP or F1C formulation at
2 1b ai/A to watering furrows between raised strawberry
beds in LA.

Blueberries

Tolerance(s):

A tolerance of 0.25 ppm has been established for residues of
simazine per se in or on blueberries [40 CFR §180.213].

Use directions and limitations:

The 80% WP, 90% DF, and 4 lb/gal F1C formulations are registered
for directed application to established blueberries in the spring
at 2-4 1b ai/A in a minimum of 40 gal of water/A, or for split
application of 2 1b ai/A in the spring followed by 2 1b ai/A in
the fall. The 4% G formulation is registered for the same use as
a broadcast application. Spray must not contact foliage or
stems, and the herbicide must not be applied when fruit is
present. No PHI has been established.

Conclusions:

The Simazine Guidance Document dated 3/1/84 concluded that the
available data support the tolerance for residues of simazine per
se in or on blueberries; however, additional field data were
required regarding residues of simazine and its chlorometabolites
(G-28273 and G-28279). Data submitted in response to the Gui-
dance Document (MRID 40614453) indicate that combined residues of
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simazine and its chlorometabolites will not exceed the estab-
lished tolerance level in or on blueberries following simazine
application according to the maximum registered use pattern. The
available data do not depict residues of simazine hydroxymetabo-
lites in or on blueberries. Therefore, the following additional
data are required:

0] Data depicting residues of simazine, its chlorometabo-
lites (G-28279 and G-28273), and hydroxymetabolites of
concern in or on blueberries harvested at normal fruit
maturity after spring application of representative G,
WP, DF, or F1C formulations to established blueberry
orchards at 4 1b ai/A according to label directions.
Tests must be conducted in MI(41%), NJ(34%), NC(5%) or
GA(2%), and OR(3%) or WA(5%) which represent ca. 90% of

the 1982 U.S. blueberry acreage (1982 Census of Agricul-
ture, Vol.1l, Part 51, p. 371).

A Canadian tolerance of 0.1 ppm (negligible residues) has been
established for residues of simazine per se in or on blueberries.
No corresponding Mexican tolerance or Codex MRL has been estab-
lished; therefore, no questions of compatibility exist with
regard to U.S. tolerances and Codex MRLs for this commodity.

References (used):
MRID(s): 00023900. 40614453*,

Discussion of the data:

Ciba-Geigy Corp. (1988; MRID 40614453) submitted field residue
data from ten tests conducted in ME(2), MI(2), NJ(2), NC(2), and
OR(2) pertaining to residues of simazine and its chlorometabo-
lites (G-28279 and G-28273) in or on blueberries harvested 89-119
days following a single spring soil application of the 80% WP
formulation at 4 1lb ai/A (1x the maximum registered single
application rate). Combined residues of simazine and its chloro-
metabolites were <0.15 ppm (nondetectable including simazine,
G-28279, and G-28273 at <0.05 ppm each) in or on 10 treated and
five control samples. Data were collected using method AG-539.
The limit of detection was 0.05 ppm for each compound. Recove-
ries were 88-104% for simazine, 75-90% for G-28279, and 70-88%
for G-28273 from samples fortified at 0.05-0.5 ppm. Samples were
stored frozen at -15 C for ca. 408-502 days prior to analysis.

Geographic representation is adequate since the test states of
ME(2%), MI(41%), NJ(34%), NC(5%), and OR(3%) accounted for ca.
85% of the 1981 U.S. blueberry production (Census of Agriculture,
1982, Vol. 1, Part 51, p. 371). The available data indicate that
combined residues of simazine and its chlorometabolites are <0.15
ppm (nondetectable) in or on blueberries following simazine
application at 1x. However, The available data do not depict
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residues of simazine hydroxymetabolites in or on blueberries.
Therefore, additional data are required.

Caneberries (blackberries, boysenberries, loganberries, and
raspberries)
Tolerance(s):

Tolerances of 0.25 ppm have been established for residues of
simazine per se in or on blackberries, boysenberries, logan-
berries, and raspberries [40 CFR §180.213].

Use directions and limitations:

The registered uses for simazine on caneberries (including
blackberries, boysenberries, loganberries, and raspberries) are
identical to those described above for blueberries.

Conclusions:

The Simazine Guidance Document dated 3/1/84 concluded that the
available data support the tolerances for residues of simazine
per se in or on blackberries, boysenberries, loganberries, and
raspberries. However, additional data were required on residues
of simazine chlorometabolites (G-28273 and G-28279) in or on
raspberries; these data were to be translated to fulfill corre-
sponding data requirements for blackberries, boysenberries, and
loganberries. Field residue data submitted in response to the
Guidance Document (MRID 40614453) indicate that combined residues
of simazine and its chlorometabolites in or on raspberries
harvested following simazine application reflecting the maximum
registered use pattern will not exceed the established tolerance
level of 0.25 ppm for residues of simazine per se.

The available data do not depict residues of simazine
hydroxymetabolites in or on caneberries. Additional data are
required only for raspberries. These data will be translated to
fulfill corresponding requirements for blackberries, ‘
boysenberries, and loganberries. The following additional data
are required:

O Data depicting residues of simazine, its chlorometabo-
lites (G-28279 and G-28273) and hydroxymetabolites of
concern in or on raspberries harvested at normal fruit
maturity after directed spring application of representa-
tive G, WP, DF, or F1C formulations to established plants -
at 4 1lb ai/A according to established use directions.
Tests must be conducted in CA(7%) and OR(38%) or WA(44%)
which collectively represent ca. 80% of the 1982 U.S.
raspberry acreage (Census of Agriculture, 1982, Vol.l,
Part 51, p. 372).
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Canadian tolerances of 0.1 ppm (negligible residues) have been
established for residues of simazine per se in or on black-
berries, loganberries, and raspberries. No Mexican tolerances or
Codex MRLs have been established; therefore, no questions of
compatibility exist with respect to U.S. tolerances and Codex
MRLs for these commodities.

References (used):

MRID(s): 00023895. 00023901. 00023902. 00023903.
40614453%*,

Discussion of the data:

Ciba-Geigy Corp. (1988; MRID 40614453) submitted field residue
data from six tests conducted in CA(2), OR(2), and WA(2) pertain-
ing to residues of simazine and its chlorometabolites (G-28279
and G-28273) in or on raspberries harvested 84-102 days following
a single spring soil application of the 80% WP formulation at ¢
l1b ai/A (1x the maximum registered single application rate).
Combined residues of simazine and its chlorometabolites were
<0.15 ppm (nondetectable, including simazine, G-28279 and G-28273
at <0.05 ppm each) in or on six treated and three control sam-
ples. Data were collected using method AG-539. The limit of
detection is 0.05 ppm for each compound. Recoveries were 86-95%
for simazine, 84-87% for G-28279, and 74-94% for G-28273 from
samples fortified at 0.05-0.2 ppm. Samples were stored frozen at
-15 C for 442-471 days prior to analysis.

Geographic representation of the data is adequate since the test
states of CA(7%), OR(38%), and WA(44%) represent for ca. 90% of

1982 U.S. raspberry acreage (1982 Census of Agriculture, Vol. 1,
Part 51, p. 372). The available data indicate that combined

residues of simazine and its chlorometabolites in or on- rasp-
berries harvested 84-102 days following simazine application at
1x rates will not exceed the established tolerance level of 0.25
ppm for residues of simazine per se. However, The available data
do not depict residues of simazine hydroxymetabolites in or on
caneberries. Additional data are required.

Cranberriesg
Tolerance(s):

A tolerance of 0.25 ppm has been established for residues of
simazine per se in or on cranberries [40 CFR §180.213].
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Use directions and limitations:

The 4% G, 80% WP, 90% DF, 4 lb/gal F1C formulations are regis-
tered for broadcast application at 2 1lb ai/A to established
cranberries before spring growth begins. 1In MA, the same formu-
lations may be applied at 4 1lb ai/A in the spring before growth
begins or after harvest in the fall. Spray applications are made
in 20-40 gal of water/A and must not contact fruit or foliage.

Conclusions:

The Simazine Guidance Document dated 3/1/84 concluded that the
available data support the tolerance for residues of simazine per
se in or on cranberries; data were required on residues of
simazine and its chlorometabolites (G-28273 and G-28279) in or on
blueberries, which were to be translated to cranberries. The
available data do not depict residues of simazine
hydroxymetabolites in or on cranberries. However, no additional
data are required since the data requested on these metabolites
for blueberries will be translated to fulfill this requirement
for cranberries. We note, however that translated data cannot be
used to support a crop group tolerance.

No Mexican or Canadian tolerances or Codex MRLs exist for sima-
zine residues in or on cranberries; therefore, no questions of
compatibility exist with respect to U.S. tolerances and Codex
MRLs for this commodity.

References (used):
MRID(s): 00023905.

Discussion of the data:

N/A. .

Grapes
Tolerance(s):

A tolerance of 0.25 ppm has been established for residues of
simazine per se in or on grapes [40 CFR §180.213].

Use directions and limitations:

The 80% WP, 90% DF,. and 4 lb/gal F1C formulations are registered
for directed application to grape vineyards between harvest and
early spring at 2-4.8 1lb ai/A in 20-40 gal of water/A. The
34.67% MAI EC formulation (formulated with paraquat) is also
registered for directed application at the same rate in 50-200
gal of water/A; nonionic surfactant may be added at 0.25-0.5
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gal/100 gal of spray solution. Spray must not contact fruit,
foliage or stems. Simazine must not be used in vineyards that
have been established less than 3 years. No PHI has been estab-
lished.

Conclusions:

The Simazine Guidance Document dated 3/1/84 concluded that the
available data support the tolerance for residues of simazine
required per se in or on grapes; however, additional field
residue data were required concerning residues of simazine and
its chlorometabolites (G-28273 and G-28279). A grape processing
study was also required, conditional upon the outcome of field
residue tests. Field residue data submitted in response to the
Guidance Document (MRID 40614454) indicate that combined residues
of simazine and its chlorometabolites in or on grapes following
simazine application according to the maximum registered use rate
will not exceed the established tolerance level. The submitted
processing data cannot be used to determine potential concentra-
tion factors because products were processed from fruit which did
not bear measurable weathered residues. Furthermore, The
available data do not depict residues of simazine
hydroxymetabolites in or on grapes. Therefore, the following
additional data are required:

O Data depicting residues of simazine, its chlorometabo-
lites (G-28279 and G-28273), and hydroxymetabolites of
concern in or on grapes harvested at normal fruit maturi-
ty following early spring directed application of repre-
sentative WP, DF, or F1C formulations to vineyards at 4.8
l1b ai/A in 20-40 gal of water/A. Tests must be conducted
in CA which accounted for ca. 90% of the 1987 U.S. grape
production (Crop Database, Jan. 1988, Ag. Statistics
Board, NASS, USDA).

O A processing study depicting the potential for concentra-
tion of simazine residues of concern in raisins, raisin
waste, dry pomace, and juice processed from grapes
bearing measurable weathered residues. Exaggerated field
use rates and/or short posttreatment intervals may be
required to achieve such residues. If residues concen-
trate in any of these products, appropriate food/feed
additive tolerance must be proposed. The need for a
processing study may be waived if field residue tests
using rates exaggerated by the highest theoretical
concentration factor for any one of the processed pro-
ducts indicate that no detectable residues of concern
occur in or on grapes.

A Canadian tolerance of 0.1 ppm (negligible residues) has been
established for residues of simazine per se in or on grapes. No
corresponding Mexican tolerance or Codex MRL has been estab-
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lished; therefore, no questions of compatibility exist with
respect to U.S. tolerances and Codex MRLs for this commodity.

References (used):
MRID(s): 00023906. 00027967*%, 40614454%*,

References (not used):

[The following reference(s) contain insufficient data for ade-
quate assessment of the tolerance.]

MRID(s): 00027968. 00033035. 00106691.
Discussion of the data:

Ciba-Geigy Corp. (1988; MRID 40614454) submitted data from 11
tests conducted in CA(4), MI(2), PA(l), NY(2), and WA(2) pertain-
ing to residues of simazine and its chlorometabolites in or on
grapes following a single soil application of the 80% WP formula-
tion at 4.8-9.6 1lb ai/A (1-2x the maximum registered single
application rate) in 20-40 gal of water/A. Combined residues of
simazine, G-28279, and G-28273 were <0.15 ppm (nondetectable,
including each compound at <0.05 ppm) in or on 11 treated and two
control samples harvested 140-163 days posttreatment.

In this same submission were results of a processing study which
found no detectable residues of simazine, G-28279, or G-28273
(<0.05 ppm each) in raisins, wet pomace, dry pomace, juice,
rachis, yeast, and wine processed from grapes which also bore
nondetectable residues.

Samples were stored frozen at -15 C for 550-580 days prior to
analysis by GLC Method AG-539. The limit of detection was 0.05
ppm for each compound. Recoveries were as follows: 87-111% for
simazine, 84-103% for G-28279, and 65-106% for G-28273 in or on
five fruit samples fortified at 0.05-0.2 ppm; 100% for simazine,
75% for G-28279, and 69% for G-28273 in one raisin sample forti-
fied at 0.05 ppm; 73% for simazine, 74% for G-28279, and 88% for
G-28273 in one wet pomace sample fortified at 0.10 ppm; 87% for
simazine, 83% for G-28279, and 56% for G-28273 in one dry pomace
sample fortified at 0.20 ppm; 111% for simazine, 103% for
G-28279, and 75% for G-28273 in one juice sample fortified at
0.05 ppn.

Ciba-Geigy Corp. (1973; MRID 00027967) submitted data from six
tests conducted in NY pertaining to residues of simazine per se
in or on grapes following a single banded soil application of the
80% WP and 4 1lb/gal F1C formulations at 4.8-9.6 lb ai/treated A
(1-2x the maximum registered single application rate) in 30 gal
of water/A. Residues of simazine were <0.05 ppm (nondetectable)
in or on one control sample and six treated samples harvested
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140-163 days posttreatment. Samples were stored for an unreport-
ed number of days under unspecified conditions prior to analysis
by GLC method AG-126. The implied limit of detection was 0.05
ppm. Recovery was 105% from one sample fortified with simazine
at 0.05 ppnmn.

Additional residue data submitted by various registrants pertain-
ing to simazine residues in or on grapes have not been reviewed
here because they represent less than the maximum exposure
potential under registered uses and no analytical methods were
submitted (MRIDs 00027968, 000333035, and 00106691).

Geographic representation of the data is adequate since the test
states of CA(89%), MI(1%), NY(3%), PA(1l%), and WA(5%) accounted
for ca. 100% of the 1987 U.S. grape production (Crop Database,
Jan. 1988, Ag. Statistics Board, NASS, USDA). The available data
indicate that combined residues of simazine and its chlorometabo-
lites will not exceed the established tolerance level of 0.25 ppm
for residues of simazine per se. However, the submitted process-
ing study is inadequate because it did not use fruit bearing
measurable weathered residues were not used. The available data
do not depict residues of simazine hydroxymetabolites in or on
grapes. Therefore, additional data are required.

Strawberries

Tolerance(s):

A tolerance of 0.25 ppm has been established for residues of
simazine per se in or on strawberries [40 CFR §180.213].

Use directions and limitations:

The 90% DF and 4 1lb/gal F1lC formulations are registered 'in OR and
WA only for postharvest broadcast application to strawberries at
1 1b ai/A in a minimum of 20 gal of water/A. Overhead irrigation
may be made after harvest during bed renovation; in fields where
overhead irrigation is not available, application should be made
during the period of early October through November.

The 80% WP and .4 lb/gal F1C formulations are registered for SLN
use in LA (LA790027 and LA790028) as a banded application at 1-2
lb ai/A in a minimum of 20 gal of water/A to watering furrows
between raised strawberry beds covered with plastic mulch.
Treatment should be made after transplanting and before weeds
emerge, while furrows are free of standing water.
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Conclusions:

The Simazine Guidance Document dated 3/1/84 concluded that
residue data to support the registered use on strawberries could
be waived because the application rate of 1 1lb ai/A is consider-
ably less that for most other crop group members. Review of the
current registered uses, including the SLN posttransplant use at
up to 2 1lb ai/A which was not considered in the original Stan-
dard, also concludes that requirements for residue data may be
waived. Should the registrant wish to substantively amend the
current registered use or seek a crop group tolerance, additional
data for this topic will be required.

A Canadian tolerance of 0.1 ppm (negligible residues) has been
established for residues of simazine per se in or on straw-
berries. No corresponding Mexican tolerance or Codex MRL has

been established; therefore, no questions of compatibility exist
with respect to U.S. tolerances and Codex MRLs for this commodi-

ty.
References (used):
MRID(s): N/A.

References (not used):

[The following reference(s) contains insufficient data (no
analytical method) for adequate assessment of the tolerance]

MRID(s): 00027322.
Discussion of the data:

N/A.

Tree Nuts Group
Conclusions for the Tree Nut Group:

The available data are insufficient to determine if a crop group
tolerance is appropriate. We note that translated data cannot be
used to support a crop group tolerance. If the registrants seek
a crop group tolerance, the following data are required:

o Additional residue data are required for the representa-
tive crop group members pecans and walnuts (see indivi-
dual crop sections for details).

o Data depicting residues of simazine, its chlorometabo-
lites (G-28279 and G-28273), and hydroxymetabolites of
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concern in or on almonds following banded application of

representative DF or F1C formulations at 2 1lb ai/A in 20-
40 gallons of water/A during fall or early winter. Spray
must not contact fruit, foliage, or stems. Tests must be
conducted in CA where this use is permitted.

o Data depicting residues of simazine, its chlorometabo-
lites (G-28279 and G-28273), and hydroxymetabolites of
concern in or on walnuts harvested at regular intervals
following directed application of representative WP, DF,
or F1C formulations at 4 1lb ai/A. Tests must be conduct-
ed in CA which accounted for ca. 100% of the 1987 U.S.
walnut production (Crop Database, Jan. 1988, Ag. Statis-
tics Board, NASS, USDA). Registrants must also propose
label amendments to specify a PHI which is supported by
the available residue data.

Almonds

Tolerance(s):

Tolerance of 0.25 ppm each have been established for residues of
simazine per se in or on almonds and almond hulls [40 CFR
§180.213].

Use directions and limitations:

The 90% DF and 4 lb/gal F1C formulations are registered for
directed application to established almond orchards in a 2~ to 4-
foot band on either side of the tree row in late fall or early
winter before weeds emerge; the use rate is 1-2 1b ai/A in 20-40
gal of water/A. The 4 lb/gal FLC may be tank mixed with other
herbicides. The 34.67% EC MAI formulation (formulated with
paraquat) may be applied at the same rate with a nonionic surfac-
tant in 50-200 gal of water/A. Spray must not contact fruit,
foliage, or stems. Simazine must not be used on (i) Mission
(Texas) variety of almonds; (ii) almond trees propagated on plum
rootstocks; (iii) trees established less than 3 years; and

(iv) soil with <1% organic matter.

Conclusions:

The Simazine Guidance Document dated 3/1/84 concluded that the
available data support the tolerance for residues of simazine per
se in or on almond nutmeats and hulls. Data translated from
pecans and additional almond residue data not previously reviewed
(MRID 00131377) indicate that the maximum registered use pattern
will not result in combined residues of simazine and its chloro-
metabolites exceeding the tolerance level for residues of
simazine per se. The available data do not depict residues of
simazine hydroxymetabolites in or on almond nutmeats and hulls.
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However, no additional data will be required, since the data
requested on these metabolites for pecans will be translated to
almonds. We note, however that translated data cannot be used to
support a crop group tolerance.

No Mexican or Canadian tolerance or Codex MRL exists for simazine
residues in or on almonds; therefore, no questions of compatibi-
lity exist with respect to U.S. tolerances and Codex MRLs for
this commodity.

References (used):
MRID(s): 00023917. 00035666.*% 00131377.%*

References (not used):

[The following reference(s) contain data that represents less
than the maximum registered use pattern for almonds.]

MRID(s): 00033035.
Discussion of the data:

Stauffer Chemical Co. (1980; MRID 00035666) submitted field
residue data from two tests conducted in CA which were not
reviewed in the previous Residue Chemistry Chapter pertaining to
the residues of simazine per se in or on almond nutmeats and
hulls harvested 147 days following a single directed spray
application of the 80% WP formulation at 2 1lb ai/A (1x the
maximum registered single application rate). Residues of
simazine per se were <0.05 ppm (nondetectable) in or on 14
samples of nutmeats and hulls and an untreated control sample
(one each). Data were collected using method WRC 73-56. The
limit of detection was 0.05 ppm. Recoveries were 76% from one
nutmeat sample and 116% from one hull sample fortified with
simazine at 0.05 ppm. Samples were stored for 254 days under
unspecified conditions prior to analysis.

Ciba-Geigy Corp. (1983; MRID 00131377) submitted field residue
data from one CA tests depicting residues of simazine and its
chlorometabolites (G-28279 and G-28273) in or on almond nutmeats
and hulls harvested 123 days following application of the 80% WP
formulation at 2 1b ai/A (1x the maximum registered single
application rate). Combined residues were <0.20 ppm (nondetect-
able; including <0.05 ppm each for simazine and G-28279, and <0.1
ppm for G-28273) in or on three treated nutmeat and hull samples,
and untreated control samples (one each). Data were collected
using method AG=-295 for simazine and G-28279 and method AG-281
for G-28273. The limits of detection are 0.05 ppm for simazine
and G-28279 and 0.1 ppm for G-28273. Recoveries were 55% for
simazine, 54% for G-28279, and 126% for G-28273 in or on one
nutmeat sample fortified at 0.1-0.2 ppm. Recoveries were 100%
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for simazine, 85% for G-28279, and 71% for G-28273 in or on one.
hull sample fortified at 0.05-0.1 ppm. Samples were stored
frozen for 274-283 days prior to analysis.

Additional data concerning simazine residues in or on almonds
have not been reviewed here because they represent less than the
maximum exposure potential under registered uses and no analyti-
cal method was submitted (MRID 00033035).

Geographic representation is adequate since all available data
are from tests conducted in CA which accounts for virtually all
commercial U.S. almond production. The available almond residue
data along with data translated from pecans indicate that the
maximum registered use pattern will not result in combined
residues of simazine and its chlorometabolites exceeding the
tolerance level for residues of simazine per se. The available
data do not depict residues of simazine hydroxymetabolites in or
on almonds. However, no additional data are required since the
data requested for pecans will be translated to fulfill this
requirement for almonds.

Filberts

Tolerance(s):

A tolerance of 0.25 ppm has been established for residues of
simazine per se in or on filberts [40 CFR §180.213].

Use directions and limitations:

The 80% WP, 90% DF, and 4 lb/gal F1C formulations are registered
for application to filbert orchards at 2~4 lb ai/A in the fall,
or split application of 2 1lb ai/A in the fall followed by 2 1b
ai/A the next spring. The 4 lb/gal F1C may be tank mixed with
other herbicides. Applications must not be made when nuts are on
the ground. A 2l1-day PHI is effect for the .glyphosate tank mix;
otherwise no PHI has been established for simazine treatments.
These uses are limited geographically to OR and WA.

Conclusions:

The Simazine Guidance Document dated 3/1/84 concluded that the
available data support the tolerance for residues of simazine per
se in or on filberts. Data translated from pecans and additional
filbert residue data (not previously reviewed) indicate that the
maximum registered use pattern will not result in combined
residues of simazine and its chlorometabolites exceeding the
tolerance level for residues of simazine per se. The available
data do not depict residues of simazine hydroxymetabolites in or
on filberts. However, no additional data will be required, since
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the data requested on these metabolites for pecans will be
translated to filberts.

No Mexican or Canadian tolerance or Codex MRL exists for simazine
residues in or on filberts; therefore, no questions of compati-
bility exist with respect to U.S. tolerances and Codex MRLs for
this commodity.

References (used):
MRID(s) : 00023329*, 00023932. 00035666%,

References (not used):

[The following reference(s) contains insufficient data for
adequate assessment of the tolerance.]

MRID(s): 00113821.

Discussion of the data:

Ciba-Geigy Corp. and Stauffer Chemical Co. (1978; MRID 00023329
and 1980; MRID 00035666, not previously reviewed) submitted field
residue data from four OR tests depicting residues of simazine
per se in or on filberts harvested 134-144 days following direct-
ed spray application of the 80% WP formulation at 4 1lb ai/A (1x
the maximum registered use rate). Residues were <0.05 ppm
(nondetectable) in or on three treated nutmeat samples, one whole
nut sample, and two control samples. Samples were analyzed by
methods AG-126 or WRC 73-56. The implied limit of detection was
0.05 ppm for both methods. Recovery was 95-124% from two nutmeat
samples fortified with 0.05-0.1 ppm simazine. Samples were
stored for 165 days or unreported intervals under unspecified
conditions prior to analysis.

Additional residue data concerning simazine residues in or on
filberts have not been reviewed here because they represent less
than the maximum registered use pattern (MRID 00113821).

Geographic representation of the data is adequate because the
test state of OR accounted for ca. 100% of the 1982 U.S. filbert
acreage (Census of Agriculture, 1982 Vol. 1, Part 51, p. 367).
These data along with previously reviewed filbert residue data
support the tolerance for residues of simazine per se in or on
filberts. Although the available data do not depict residues of
simazine hydroxymetabolites in or on filberts, data requested for
pecans will be translated to fulfill the corresponding require-
ment for filberts.
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Macadamia Nuts

Tolerance(s):

A tolerance of 0.25 ppm has been established for residues of
simazine per se in or on macadamia nuts [40 CFR §180.213].

Use directions and limitations:

The 80% WP, 90% DF, and 4 lb/gal F1lC formulations are registered
for multiple applications to established macadamia nut orchards
at 2-4 1lb ai/A/application in 50 gal of water/A, repeated as
necessary. The 4 lb/gal EC may be tank mixed with other herbi-
cides including glyphosate. Spray must not contact fruit,
foliage, or stems. Application must not be made during the
harvest period when nuts are on the ground. A 21~day PHI is in
effect for the glyphosate tank mix; otherwise no PHI has been
established for simazine treatments.

Conclusions:

The Simazine Guidance Document dated 3/1/84 concluded that the
available data support the tolerance for residues of simazine per
se in or on macadamia nuts. No additional data were required,
and none have been submitted. Data were translated from pecans
to satisfy the requirement for data on combined residues of
simazine and its chlorometabolites. The available data do not
depict residues of simazine hydroxymetabolites in or on macadamia
nuts. However, no additional data will be required, since the
data requested on these metabolites for pecans will be translated
to macadamia nuts. The use directions for macadamia nuts do not
specify either a maximum application rate per season or an
appropriate PHI; therefore, the following changes in use direc-
tions are required:

o The registrant must propose a maximum application rate
per season and an appropriate PHI which are supported by
the available residue data.

No Mexican or Canadian tolerance or Codex MRL exists for simazine
residues in or on macadamia nuts; therefore, no questions of
compatibility exist with respect to U.S. tolerances and Codex
MRLs for this commodity.

References (used):
MRID(s): 00023907.
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Discussion of the data:

N/A.

Pecans

Tolerance(s):

A tolerance of 0.1 ppm (negligible residues) has been established
for residues of simazine per gse in or on pecans 40 CFR §158..

Use directions and limitations:

The 80% WP, 90% DF and 4 lb/gal F1C formulations are registered

for directed application to pecan groves at 2-4 1lb ai/A in 20-40
gal of water/A in the spring before weeds emerge. Simazine must
not be used (i) when nuts are on the ground; (ii) in areas west

of the Pecos River in TX or in AZ, CA, and NM; or (iii) on trees
established less than 2 years. No PHI has been established.

Conclusions:

The Simazine Guidance Document dated 3/1/84 concluded that the
available data support the tolerance of 0.1 ppm for residues of
simazine per se in or on pecans, and recommended that the toler-
ance for the combined residues of simazine, G-28279, and G-28273
in or on pecans be set at 0.15 ppm to match the combined limits
of detection of available analytical methods. No additional
residue data were required, but additional pecan residue data
(MRIDs 000131137 and 00023329) indicate that combined residues of
simazine and its chlorometabolites will not exceed 0.20 ppm
(combined limits of detection for an alternate method) following
the maximum registered use pattern. The available data.that
depict residues of simazine hydroxymetabolites in or on pecans
were collected with an analytical method that is inadequate.
Therefore, the following additional data are required:

@] Data depicting residues of simazine, its chlorometabo-
lites (G-28279 and G-28273), and hydroxymetabolites of
concern’ in or on pecan nutmeats harvested at normal
maturity after directed application of representative WP,
DF, or FlC formulations at 4 lbs ai/A in 20-40 gal of
water/A in the spring before weeds emerge. Tests must be
conducted in AL(9%) or GA(41%) and NM(11%) or TX(18%)
which collectively accounted for ca. 80% of the 1987 U.S.
pecan production (Crop Database, Jan. 1988, Ag. Statis-
tics Board, NASS, USDa).

No Mexican or Canadian tolerance or Codex MRL exists for simazine
residues in or on pecans; therefore, no questions of compatibi-
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lity exist with respect to U.S. tolerances and Codex MRLs for
this commodity.

References (used):
MRIDs: 00013137*%., 00023327. 00023329%*,

References (not used):

[The following references contain insufficient data for adequate
assessment of the tolerance.]

MRIDs: 00035666. 00113821.
Discussion of the data:

Ciba-Geigy Corp. (1978-1983; MRIDs 00013137 and 00023329, not
previously reviewed) submitted data from four tests conducted in
AL(1), GA(l1), and SC(2) depicting residues of simazine and its
chlorometabolites (G-28279 and G-28273) in or on pecan nutmeats
harvested 161-188 days following a broadcast application of the
80% WP formulation at 4 1b ai/A (1x the maximum registered single
application rate). Combined residues of simazine and its chloro-
metabolites were <0.2 ppm (nondetectable; including <0.05 ppm
each for simazine and G-28279, and <0.1 ppm for G-28273) in or on
four treated and four control samples. Data were collected using
method AG-295 for simazine and G-28279 and method AG-281 for
G-28273. The limit of detection is 0.05 ppm for simazine and
G-28279 and 0.1 ppm for G-28273. Recoveries were 76-92% for
simazine, 76-114% for G-28279, and 85-122% for G-28273 from
nutmeat samples fortified at 0.05-0.2 ppm. Samples were stored
frozen for 130-215 days prior to analysis.

Additional data concerning simazine residues in or on pecans have
not been reviewed here because they represent less than the
maximum registered use pattern (MRIDs 00035666 and 00113821).

Geographic representation is adequate since the test states of
AL(9%), GA(41%), LA(6%), SC(3%), and TX(18%) (tests from LA and
TX were reviewed in the previous Residue Chemistry Chapter)
accounted for ca. 77% of the 1987 U.S. crop production (Crop
Database, Jan. 1988, Ag. Statistics Board, NASS, USDA). The
available data indicate that combined residues of simazine and
its chlorometabolites are <0.15 or <0.20 ppm (nondetectable) in
or on pecan nutmeats following a single broadcast application of
the WP formulation at the maximum registered rate of 4 lb ai/A.
However, adequate data depicting residues of simazine
hydroxymetabolites in or on pecans are needed. Additional data
are therefore required.
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Walnuts

Tolerance(s):

A tolerance of 0.2 ppm has been established for residues of
simazine per se in or on walnuts [40 CFR §180.213].

Use directions and limitations:

The 80% WP, 90% DF and 4 lb/gal F1C formulations are registered
for directed application to walnut orchards at 2-4 1lb ai/A in 20-
40 gal of water/A. The 4 1lb/gal EC may be tank mixed with other
herbicides. The 34.67% EC MAI formulation (formulated with
paraquat) may be applied at the same rate in 50-200 gal of
water/A with a nonionic surfactant (for use in CA only). A 21-
day PHI is effect for the tank mix of simazine with glyphosate;
otherwise, no PHI has been established for simazine treatments.
Application must not be made when nuts are on the ground.

Conclusions:

The Simazine Guidance Document dated 3/1/84 concluded that the
available data support the tolerance for residues of simazine per
se in or on walnuts. Pecan residue data were translated to
satisfy the requirement for data on residues of simazine chloro-
metabolites in or on walnuts. However, because no PHI has been
established for simazine use on walnuts, the maximum registered
use pattern cannot be determined. Therefore, the levels of
combined residues of simazine and its chlorometabolites cannot be
assessed properly. The available data do not depict residues of
simazine hydroxymetabolites in or on walnuts. However, no
additional data will be required since the data requested on
these metabolites for pecans may be translated to fulfill the
requirements for simazine metabolite data from walnuts, provided
that the posttreatment intervals corresponds to the PHI that is
to be established. We note, however, that translated data cannot
be used to support a crop group tolerance. The following amend-
ments to use directions on simazine product labels are required:

0] The registrants must propose label amendments that
specify a PHI for simazine use on walnuts that is sup-
ported by the available field residue data.

No Mexican or Canadian tolerance or Codex MRL exists for simazine
residues in or on walnuts; therefore, no questions of compatibil-
ity exist with respect to U.S. tolerances and Codex MRLs for this
commodity.
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References (used):

MRID(s) : 00023923. 00131377%*.

References (not used):

[The following reference(s) contain insufficient data for ade-
quate assessment of the tolerance.]

MRID(s): 00027971. 00035666.

Discussion of the data:

Ciba-Geigy Corp. (1983; MRID 00131377, not previously reviewed)
submitted data from a CA test depicting residues of simazine and
its chlorometabolites (G-28279 and G-28273) in or on walnut
nutmeats harvested 159 days following broadcast application of
the 80% WP formulation at 4 1lb ai/A (1x the maximum registered
single application rate). Combined residues were <0.20 ppm
(nondetectable; including <0.05 ppm each for simazine and
G-28279, and <0.1 ppm for G-28273)) in or on one treated sample
and one control sample. Data were collected using method AG-295
for simazine and G-28279, and method AG-281 for G-28273. The
limit of detection was 0.05 ppm for simazine and G-28279 and 0.1
ppm for G-28273. Recovery from one nutmeat sample was 65% for
simazine fortified at 0.0625 ppm, 80% for G-28279 fortified at
0.125 ppm, and 136% for G-28273 fortified at 0.1 ppm. Samples
were stored frozen for ca. 226-245 days prior to analysis.

Additional data concerning simazine residues in or on walnuts
have not been reviewed here because they represent less than the
maximum registered use pattern (MRIDs 00027971 and 00035666).

Geographic representation of the data is adequate since the test
state of CA accounted for ca. 100% of the 1987 U.S. walnut
production (Crop Database, Jan. 1988, Ag. Statistics Board, NASS,
USDA). Because no PHI has been established, the maximum regis-
tered use pattern for simazine on walnuts cannot be determined:;
therefore, the levels of combined residues of simazine and its
chlorometabolites in or on walnuts cannot be assessed properly.
The available data do not depict residues of simazine hydroxy-
metabolites in or on walnuts. However, the data required for
pecans may be translated to satisfy this requirement for walnuts,
provided that the posttreatment intervals correspond to the PHI
that is to be established.
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Cereal Grains Group

Conclusions for the Cereal Grains Group:

The available data are insufficient to determine if a crop group
tolerance is appropriate. If the registrant seeks a crop group
tolerance, the following data are required:

O Additional residue data are required for the representa-
tive crop group member corn (see crop section below for
details).

@] Use directions must be proposed and appropriate support-

ing residue data must be submitted for the additional
representative group members rice, sorghum, and wheat.

Corn (field and sweet)
Tolerance(s):

Tolerances of 0.25 ppm each have been established for residues of
simazine per se in or on corn grain and fresh corn, including
sweet corn kernels plus cob with husk removed (K+CWHR) [40 CFR
§180.213].

Use directions and limitations:

The 80% WP, 90% DF, and 4 lb/gal
for broadcast or banded preplant
A in the fall preceding planting

The 80% WP, 90% DF, and 4 lb/gal
for broadcast or banded preplant
2-4 1lb ai/treated A. The 80% WP
aerial equipment.

F1C formulations are registered
application at 3-4 1b ai/treated
of corn.

F1C formulations are registered
or preemergence application at
formulation may be applied by

The 80% WP and 4 lb/gal F1C may be tank mixed

at lower use rates with other herbicides.

The 2 lb/gal F1C MAI formulation

is registered for (i) broadcast

preplant or preemergence application at 1-1.5 1lb ai/A in 20 to 40
gal of water/A by ground equipment, or in 2 to 4 gal of water/A
by aerial equipment; (ii) split preplant application of 1 1b ai/A

in the fall followed by 1 1b ai/A in the spring:

(iii) early

preplant application of 2 1b ai/A in the fall or spring; or
(iv) broadcast preplant or preemergence application at 1-1.5 1b
ai/A in 20-60 gal of water/A to no-till corn planted directly
into a cover crop or established sod crop.

The 34.67% F1C MAI formulation is registered for broadcast
preemergence or preplant application at 2-3 1b ai/A in 20-60 gal

of water.

Application may be tank mixed with atrazine and

paraquat and is applied by ground equipment.
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Grazing of animals on all areas treated with simazine is prohi-
bited.

Conclusions:

The Simazine Guidance Document dated 3/1/84 required additional
data depicting residues of simazine and its chlorometabolites
(G-28279 and G-28273) in or on field corn grain and sweet corn
K+CWHR and a field corn grain processing study; residue data for
sweet corn cannery waste were conditionally required. The sweet
corn cannery waste data will no longer be required because a
tolerance has been established for residues in or on sweet corn
forage. Data submitted in response to the Guidance Document
(MRID 40614449) support the tolerance for residues of simazine
per se in or on field corn grain and sweet corn K+CWHR, and
indicate that the maximum registered use pattern will not result
in combined residues of simazine and its chlorometabolites in or
on these commodities exceeding that established tolerance level.
Residue concentration factors for processed corn commodities
could not be determined from the submitted processing study (MRID
40614449) because the raw commodities used bore nondetectable
residues. The submitted data do not depict residues of simazine
hydroxymetabolites in or on field corn grain or sweet corn
K+CWHR. Therefore, the following additional data are required:

@] Data depicting residues of simazine, its chlorometabo-
lites (G-28279 and G~-28273), and hydroxymetabolites of
concern in or on field corn grain and sweet corn K+CWHR
following preemergence application of representative WP,
DF, or FlC formulations at 4 1lb ai/A. Field corn tests
must be conducted in IL(17%) or IA(18%), IN(9%) or
OH(5%), MN(9%) or WI(5%), and NE(11%), which collectively
represent ca. 70% of the 1987 U.S. field corn production
(Crop Database, Jan. 1988, Ag. Statistics Board, NASS,
USDA). Sweet Corn tests must be conducted in FL(7%),
MN(22%) or WI(20%), NY(7%), and OR(10%) or WA(10%) which
collectively account for ca. 70% of the 1985 U.S. commer-
cial sweet corn production (Vegetables 1986 Summary, June
1987, Ag. Statistics Board, NASS, USDa).

O A processing study depicting the potential for concentra-
tion of simazine residues of concern in wet milled
products (starch, crude oil, and refined oil), dry milled
products (grits, meal, flour, and crude and refined
oils), and grain dust processed from field corn grain
bearing measurable weathered residues. Exaggerated field
use rates and/or short posttreatment intervals may be
required to achieve such residues. If residues concen-
trate in any of these products, appropriate food/feed
additive tolerances must be proposed. The need for a
processing study may be waived if field residue tests
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using rates exaggerated by the highest theoretical
concentration factor for any one of the processed pro-
ducts indicate that no detectable residues of concern
occur in or on corn grain.

A Canadian tolerance has been established at 0.1 ppm (negligible
residues) for residues of simazine per se in or on corn. No
Mexican or Codex MRLs have been established for simazine residues
in or on corn grain; therefore, no questions of compatibility
exist with respect to U.S. tolerances and Codex MRLs for this
commodity.

References (used):
MRID(s): 00023336*. 00023272*, 00027973%, 40614449*,

References (not used):

[The following reference(s) contain only duplicate or insuffi-
cient data pertaining to adequate assessment of the tolerance.]

MRID(s): 00015641. 00017698. 00017699. 00017700. 00018430.
00018431. 00018432. 00018433. 00023268. 00023512.
00023628. 00024414. 00024692. 00027638. 00027964.
00031528. 00031744. 00048444. 00114403.

Discussion of the data:

Field corn grain. Ciba-Geigy Corp. (1988; MRID 40614449) submit-
ted data from 18 tests conducted in CA(2), FL, IL, IN, IA, KS,
MI, MN, MO, NE, NY(2), NC, OH, TX, WA, and WI depicting combined
residues of simazine and its chlorometabolites (G-28279 and
G-28273) in or on field corn grain harvested 134-180 days follow-
ing preemergence application of a WP formulation at 4.0 1b ai/A
(1x the maximum registered seasonal rate). Combined residues in
or on 27 treated and 13 control samples were <0.15 ppm (nonde-
tectable, including simazine, G-28279 and G-28273 at <0.05 ppm
each) .

In the same submission Ciba-Geigy provided data from a field corn
grain processing study conducted during 1985. Combined residues
in or on the 18 samples representing nine processed products were
<0.15 ppm (nondetectable). However, since grain samples exhibit-
ed no measurable weathered residues, the potential for concentra-
tion of simazine residues of concern cannot be determined from
these data.

Sweet corn kernels plus cobs with husks removed (ears). Ciba-
Geigy Corp. (1988; MRID 40614449) submitted field residue data

from five tests conducted in CA, FL, NY, WA, and WI depicting
combined residues of simazine and its chlorometabolites (G-28279
and G-28273) in or on sweet corn ears harvested 74-93 days
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following preemergence application of a WP formulation at 4.0 1lb
ai/A (1x the maximum seasonal rate). Combined residues in or on
10 treated and five control samples were <0.15 ppm (nondetect-

able, including simazine, G-28279 and G-28273 at <0.05 ppm each).

All data discussed above were collected using GLC Method AG-539.
Fortification study data indicate residue recovery percentages
that ranged from 67-111% for simazine, 61-105% for G-28279, and
51-93% for G-28273, which resulted from sample fortifications
ranging from 0.05~1 ppm of each. Samples were stored frozen for
244-429 days prior to analysis.

Ciba-Geigy Corp. and Monsanto Co. (1971-1974; MRIDS 00023272,
00023336, and 00027973, not reviewed in the interim residue
chemistry chapter) submitted data from four tests conducted in
NY(2) and KY depicting residues of simazine per se in or on field
corn grain and sweet corn K+CWHR following application of 4-8 1lb
ai/A (1-2x). All samples bore negligible residues (<0.05 ppm).
Samples were analyzed by the GLC method of PAM Vol. II or a
modification of AG-126 method.

Additional residue data concerning simazine residues in or on
sweet corn and field corn grain have not been reviewed here
because they represent analytical methods considered inadequate
for data collection, postemergence tests, or tests receiving less
than the maximum exposure potential registered use rate.

Geographic representation of the data is adequate. The test
states of CA(<1%), FL(<1%), IL(17%), IN(9%), IA(18%), KS(2%),
MI(3%), MN(9%), MO(3%), NE(11%), NY(1%), NC(1%), OH(5%), TX(2%),
WA(<1%) and WI(5%) account for >70% of the 1987 U.S. production
of field corn grain (Crop Database, Jan. 1988, Ag. Statistics
Board, NASS, USDA). The test states of CA(2%), FL(7%), NY(7%),
WA(10%), and WI(20%) along with neighboring states of MN(22%) and
OR(10%) account for ca. 80% of 1986 U.S. sweet corn production
(Vegetables, 1986 Summary, Ag. Statistics Board, NASS, USDA, p. 9
& 47). The submitted data support the tolerance for residues of
simazine per se in or on corn grain and sweet corn ears (K+CWHR).
These data would also support a tolerance that included residues
of the two chlorometabolites in the definition at the same
quantitative level. Hydroxymetabolite data are not available;
therefore, further data are required.

Foraqge e a Straw of Cereal Grains Grou

Conclusions for the Forage, Fodder, and Straw of Cereal Grains
Group:

The available data are insufficient to determine if a crop group
tolerance is appropriate. If the registrant seeks a crop group
tolerance, the following data are required:
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®) Additional residue data are required for forage, fodder,
and straw commodities of the representative crop group
member corn (see crop section below for details).

O Use directions must be proposed and appropriate support-
ing residue data must be submitted for the additional
repgesentatiye group members wheat and any other cereal
grain crop.

Corn forage and fodder

Tolerance(s):

Tolerances of 0.25 ppm have been established for residues of
simazine per se in or on corn forage and fodder [40 CFR
§180.213].

Use directions and limitations:

See the "Corn grain (field and sweet)" section under the Cereal
Grains Group for details of use directions and limitations.

Conclusions:

The Simazine Guidance Document dated 3/1/84 required additional
data depicting residues of simazine and its chlorometabolites in
or on corn forage and fodder. The data submitted in response to
the Guidance Document (MRID 40614449) support the tolerance for
residues of simazine per se in or on corn forage and fodder and
indicate that the maximum registered use pattern will not result
in combined residues of simazine and its chlorometabolites
exceeding that same established tolerance level. However, the
available data do not depict residues of simazine hydroxymetabo-
lites in or on corn forage and fodder. Therefore, the following
additional data are required:

o] Data depicting residues of simazine, its chlorometabo-
lites (G-28279 and G-28273), and hydroxymetabolites of
concern in or on field corn and sweet corn forage and
fodder following preemergence application of representa-
tive WP, DF, or FlC formulations at 4 lb ai/A. Tests
must be conducted in conjunction with those required for
field corn grain and sweet corn K+CWHR.

A Canadian tolerance has been established at 0.1 ppm (negligible
residues) for residues of simazine per se in or on corn. No

Mexican or Codex MRLs have been established for simazine residues

in or on corn forage and fodder; therefore, no questions of
compatibility exist with respect to U.S. tolerances and Codex
MRLs for this commodities.
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References (used):

MRID(s): 00023272%. 00027972*. 00027973*. 00023336%*,.
40614449*.

References (not used):

[The following reference(s) were not used because they contain
duplicate data or data not useful in assessing the tolerance for
simazine)

MRID(s): 00015641. 00017698. 00017699. 00017700. 00018430.
00018431. 00018432. 00018433. 00023268, 00023512.
00023628. 00024414. 00024692. 00027638. 00027964.
00031528. 00031744. 00048444. 00114403.

Discussion of the data:

Ciba-Geigy Corp. (1988; MRID 40614449) submitted data from 18
tests conducted in CA(2), FL, IL, IN, IA, KS, MI, MN, MO, NE,
NY(2), NC, OH, TX, WA, and WI depicting combined residues of
simazine and its chlorometabolites (G-28279 and G-28273) in or on
field corn forage and fodder harvested 59-176 days following
preemergence application of a WP formulation at 4-8 1lb ai/A (1-2x
maximum use rate). Combined residues were <0.15 ppm (nondetec-
table, including simazine, G-28279 and G-28273 at <0.05 ppm each)
in or on 23 of 24 forage samples; a single sample bore 0.06 ppm
simazine per se. Combined residues in or on 27 corn fodder
samples were <0.15(nondetectable)~-0.11 ppm, including <0.05 ppm
each of simazine and G-28279, and <0.05-0.11 ppm of G-28273.
Samples from the TX test bearing combined residues of 0.19-0.2
ppm may have been contaminated, as a control sample from the same
test bore combined residues of 0.16 ppm. One forage sanple
harvested 176 days following application of a 2x rate bore
combined residues of <0.15 ppm (nondetectable), while a fodder
sample from the same test bore residues of 0.07 ppm, including
<0.05 ppm simazine, <0.05 ppm G-28279, and 0.07 ppm G-28273.
Samples were stored at =~15 C for 244-459 days prior to analysis
by GLC Method AG-539. Recovery efficiencies were 58-119% from
samples fortified with 0.20-1.00 ppm of simazine and its metabo-
lites.

Ciba-Geigy Corp. and Monsanto Co. (1971-1974; MRIDS 00023272,
00023336, 00027972, and 00027973, not reviewed in the interim
residue chemistry chapter) submitted data from four tests con-
ducted in NY(2), NJ, and KY depicting residues of simazine per se
in or on field corn and sweet corn forage or fodder following
application of 4-8 1lb ai/A (1-2x). Nine samples all bore negli-
gible residues (<0.05 ppm). Samples were analyzed by the GLC
method of PAM Vol. II or a modification of AG-126 method.
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Additional residue data submitted concerning simazine residues in
or on corn forage and fodder were not reviewed here because they
do not represent the maximum exposure potential under registered
uses. These include tests of postemergence applications, tests
receiving less than the maximum use rate, or tests that were
analyzed using an inadequate method.

Geographic representation of the data is adequate since the test
states of CA(<1%), IL(17%), IN(9%), IA(18%), KS(2%), KY(2%),
MI(3%), MN(9%), MO(3%), NE(11%), NJ(<1%), NY(1%), NC(1%), OH(5%),
and TX(2%) account for ca. 80% of the 1987 U.S. field corn
production (Crop Database, Jan. 1988, Ag. Statistics Board, NASS,
USDA). These data support the tolerances for residues of sima-
zine per se in or on corn forage and fodder and indicate that
the maximum registered use pattern would not result in combined
residues of simazine and its chlorometabolites exceeding that
same tolerance level. However, the data do not depict residues
of simazine hydroxymetabolites in or on corn forage and fodder.
Therefore, additional data are required.

Miscellaneous Commodities

Artichokes

Tolerance(s):

A tolerance of 0.5 ppm has been established for residues of
simazine per se in or on artichokes [40 CFR §180.213].

Use directions and limitations:

The 80% WP, 90% DF and 4 1lb/gal F1lC formulations are registered
for a single directed application per year to artichokes at 2-4
l1b ai/A in 20-40 gal of water/A following the last fall tillage.
Simazine should not be used on gravelly, sand, or loamy sand
soils.

Conclusions:

The Simazine Guidance Document dated 3/1/84 concluded that the
available data support the tolerance for residues of simazine per
se in or on artichokes, but it required additional data on
combined residues simazine and its chlorometabolites (G-28279 and
G-28273). Data submitted in response to the Guidance Document
(MRID 40614444) show that combined residues will not exceed the
established tolerance level when harvested 0-7 days following the
maximum registered use pattern. The available data do not depict
residues of simazine hydroxymetabolites in or on artichokes.
Therefore, the following additional data are required:
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O Data depicting residues of simazine, its chlorometabo-
lites (G-28279 and G-28273), and hydroxymetabolites of
concern in or on artichokes harvested following directed
spray application of representative WP, DF, or FlC
formulations at 4.0 1lb ai/A according to label direc-
tions. Tests must be conducted in CA.

No Canadian or Mexican tolerances or Codex MRLs exist for
simazine residues in or on artichokes; therefore, no questions of
compatibility exist with respect to U.S. tolerances and Codex
MRLs for this commodity.

References (used):

MRID(s): 00023918. 40614444%*.

References (not used):

[The following reference(s) were not used because they represent
duplicate data or data that were not useful in assessing the
tolerance. ]

MRID(s): 00025883. 00027922.
Discussion of the data:

Ciba-Geigy Corp. (1988; MRID 40614444) submitted data from three
CA tests depicting combined residues of simazine and its two
chlorometabolites (G-28279 and G-28273) in or on artichokes.
Samples were harvested at intervals of 0, 1, 3 and 7 days follow-
ing a single broadcast directed application of a WP formulation
of simazine at 4.0 1lb ai/A (1x the maximum use rate) in 20 gal of
water using ground equipment. Combined residues were <0.15 ppm
(nondetectable including simazine, G-28279 and G-28273 at <0.05
ppm each) in or on 22 of 24 treated samples and six control
samples; the other two treated samples harvested 0 and 3 days
posttreatment bore combined residues of 0.05-0.07 ppm (including
simazine at 0.05-0.07 ppm and nondetectable chlorometabolite
residues). Samples were stored at -15 C for 446-534 days prior
to analysis by GLC method AG-539. Recoveries were 70-105% from
samples fortified with simazine and its metabolites at 0.05-1.00
ppm. The tests were conducted with adequate geographic represen-
tation as all domestic artichokes are produced in CA (1982;

Census of Agriculture, Vol. 1, Part 51, p. 335).

Additional submitted data are not reviewed because the tests were
conducted at less than below the maximum registered use pattern.
The data discussed above indicate that combined residues of
simazine and its chlorometabolites will not exceed support the
established tolerance for residues of simazine per se in or on
artichokes and would support a tolerance that included residues
of the chlorometabolites in the definition at the same level.
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Asparagus
Tolerance(s):

A tolerance of 10 ppm has in been established for residues of
simazine per se in or on asparagus [40 CFR §180.213].

Use directions and limitations:

The 4% G formulation is registered for preemergence application
to established asparagus cutting beds at 2 oz product/100 ft,
(2.18 1b ai/A) in the spring. The 80% WP, 90% DF and 4 lb/gal
F1C formulations are registered for application to established
asparagus (one year or more) at 2-4 lb ai/A in 20-40 gal of
water/A. Application is made in the spring at least three days
before the first cutting or following harvest. Simazine should
not be applied to sand, loamy sand, or gravelly areas of fields
in order to avoid crop injury. A 3-day PHI is in effect.

Conclusions:

The Simazine Guidance Document dated 3/1/84 required additional
residue data to assess the tolerance for residues of simazine
stated per se in or on asparagus, including data on chlorometabo-
lite residues. Data submitted in response to the Guidance
Document (MRID 40614445) indicate that combined residues of
simazine and its chlorometabolites (G-28279 and G-28273) in or on
asparagus will not exceed the established tolerance level follow-
ing simazine application according to the maximum registered use
pattern. The available data do not depict residues of simazine
hydroxymetabolites in or on asparagus. Therefore, the following
additional data are required:

O Data depicting residues of simazine, its chlorometabo-
lites (G-28279 and G-28273), and hydroxymetabolites of
concern in or on asparagus harvested 3 days after appli-
cation of representative WP, DF, F1C formulations at 4 1lb
ai/A in 20-40 gal of water/A. Tests should be conducted
in CA(49%), MI(11%), and WA(35%) which collectively
account for >90% of 1986 U.S. asparagus production
(Vegetables, 1986 Summary, Ag. Statistics Board, NASS,
USDA, p. 18).

We note that Ciba-Geigy Corp. (1988; MRID 40614445) has proposed
reducing the tolerance to 0.5 ppm and increasing the PHI from 3
to 7 days. The available residue data (including chlorometabo-
lites) would support these changes.

A Canadian tolerance of 0.1 ppm (negligible residues) has been
established for residues of simazine per se in or on asparagus.
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No corresponding Mexican tolerance or Codex MRL has been estab-
lished; therefore, no questions of compatibility exist with
respect to U.S. tolerances and Codex MRLs for this commodity.

References (used):
MRID(s): 00023899. 40614445%*,

References (not used)E

[The following reference(s) were not used because they represent
duplicate data or data that were not useful in assessing the
tolerance. ]

MRID(s): 00023242. 00023970. 00025884. 00027821. 00113675.
00138259.

Discussion of the data:

Ciba~-Geigy Corp. (1988; MRID 40614445) submitted data from seven
tests conducted in caA, IL, MD, MI, NJ, NC, and WA depicting
residues of simazine and its chlorometabolites in or on aspara-
gus. Samples were harvested 3, 7 and 10 days following a single
application of a WP formulation at 4.0 1lb ai/A (1x the maximum
registered use rate) in 18-40 gal of water/A. Residues of
simazine per se were <0.05(nondetectable)-~3.9 ppm in or on 12
samples harvested 3 days posttreatment, and <0.05(nondetectable)-
0.44 ppm in or on 28 samples harvested 7-10 days posttreatment.
Residues of the two chlorometabolites were nondetectable (<0.05
ppm each) in 35 samples, while G-28279 occurred at levels of
0.05-0.09 ppm in or on the remaining five samples. Combined
residues of simazine and its chlorometabolites ranged from <0.15-
3.9 ppm (including <0.05 ppm each for simazine, G-28279 and
G-28273). Fourteen control samples bore combined residues of
<0.15(nondetectable)~-0.20 ppm. Samples were stored at -15 C for
621-748 days prior to analysis by GLC method AG-539, which has a
limit of detection of 0.05 ppm. Recoveries were 58-132% from
samples fortified with simazine and the metabolites at 0.05-1.00

Ppm.

Geographic representation is adequate since the states of
CA(49%), MI(11%), NJ(2%) and WA(35%) account for virtually all of
the commercial U.S. asparagus production (Vegetables, 1986
Summary, Ag. Statistics Board, NASS, USDA, p. 18). Additional
data submitted were not reviewed because they represent less than
the maximum registered use pattern. These include tests with
samples taken beyond the established PHI or conducted by unspeci-
fied methodology, and tests receiving less than the maximum
registered use rate or applications of simazine at exaggerated
dilutions.
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Avocados

Tolerance(s):

A tolerance of 0.25 ppm been established for residues of simazine
per se in or on avocados [40 CFR §180.213].

Use directions and limitations:

The 80% WP, 90% DF, and 4 lb/gal F1C formulations are registered
for directed broadcast or banded application to avocado groves at
2-4 1lb ai/A in 20-40 gal of water/A (CA and FL only). Treatment
is made after final preparation of groves (unspecified). The 4
l1b/gal EC may be tank mixed with other herbicides. The 34.67% EC
MAI formulation (formulated with paraquat) may be applied at the
same rate with a nonionic surfactant in 50-200 gal of water/A.
Simazine should not be applied on gravelly, sand or sandy loam
soils. No PHI has been established.

Conclusions:

The Simazine Guidance Document dated 3/1/84 concluded that the
available data support the tolerance for residues of simazine per
se in or on avocados, but required additional residue data on
simazine chlorometabolites (G-28279 and G=28273). Data submitted
in response to the Guidance Document (MRID 40614446) indicate
that combined residues of simazine and its chlorometabolites in
or on avocados will not exceed the established tolerance level
following application of simazine according to the maximum
registered use pattern. The available data do not depict resi-
dues of simazine hydroxymetabolites in or on avocados. There-
fore, the following additional data are required:

O Data depicting residues of simazine, its chlorometabo-
lites (G-28279 and G-28273), and hydroxymetabolites of
concern in or on avocados following directed broadcast
application of representative WP, DF, and FlC formula-
tions at 4.0 1b ai/A applied in 20-40 gal/A. Tests must
be conducted in the state of CA.

No Canadian or Mexican tolerances or Codex MRLs exist for
simazine residues in or on avocados; therefore, no questions of

compatibility exist with respect to U.S. tolerances and Codex
MRLs for this commodity.

References (used):
MRID(s): 00092496. 40614446*,
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References (not used):

[The following reference(s) were not used because they represent
duplicate data or data that were not useful in assessing the
tolerance. ]

MRID(s): 00023972. 00025885, 00027942,
Discussion of the data:

Ciba-Geigy Corp. (1988; MRID 40614446) submitted residue data
from nine CA tests depicting combined residues of simazine and
its chlorometabolites (G-28279 and G-28273) in or on avocados.
Eighteen samples were harvested 33, 67, or 85 days following a
single broadcast application of a WP formulation at 4.0 lb ai/A
(1x the maximum registered use rate) in 30 or 100 gal of water/A.
Combined residues in or on treated samples and six control
samples were all <0.15 ppm (nondetectable, including simazine,
G-28279 and G-28273 at <0.05 ppm each). Samples were stored at
-15 C for 342-619 days prior to analysis by GLC Method AG-539,
which has limits of detection of 0.05 ppm for each compound.
Recovery efficiencies were 63-107% from samples fortified with
simazine and its metabolites at 0.05-0.2 ppm each. Geographic
representation is adequate since the state of CA accounts for 86%
of the U.S. commercial avocado production (1982 Census of Agri-
culture, Vol 1., Part 51, p. 360). Additional avocado residue
data have not been reviewed here because they involve tests
receiving less than the maximum registered use rate.

Bananas

Tolerance(s):

A tolerance of 0.2 ppm has been established for residues of
simazine and its metabolites 2-amino-4-chloro-6-ethylamino-g-
triazine and 2,4-diamino-6-chloro-s-triazine in or on bananas [40
CFR §180.213(a)].

Use directions and limitations:

There are no registered uses on bananas in the U.S. for products
containing simazine. The tolerance was established for residues
occurring on fruit imported into the U.S. after treatment with
simazine in the country of origin according to the following use
patterns.

A 40% WP MAI formulation is registered for use on bananas in
Central America as a preemergence or early postemergence treat-
ment. The single use rate is 1.6 1lb ai/A, applied in 20-30 gal
of water/A. Repeat applications may be made at 30-day intervals;
the maximum annual application rate is 6.4 1b ai/A. A O-day PHI
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is in effect (use directions are taken from Section B of
PP#6E1725) .

Conclusions:

The Simazine Guidance Document dated 3/1/84 concluded that the
available data support the tolerance for combined residues of
simazine and its chlorometabolites (G-28279 and G-28273) in or on
bananas. No additional data were required, and none have been
submitted. However, the available data do not depict residues of
simazine hydroxymetabolites in or on bananas. Therefore, the
following additional data are required:

O Data depicting residues of simazine, its chlorometabo-
lites (G-28279 and G-28273), and hydroxymetabolites of
concern in or on bananas following application of a
representative formulation of simazine at the maximum
registered use rate.

No Canadian or Mexican tolerances or Codex MRLs exist for
simazine residues in or on bananas; therefore, no questions of

" compatibility exist with respect to U.S. tolerances and Codex
MRLs for this commodity.

References (used):

MRID(s): 00023273. 00023274. 00023275. 00023276. 00023277.
Discussion of the data:

N/A.

Olives

Tolerance(s):

A tolerance of 0.25 ppm has been established for residues of
simazine per se in or on olives [40 CFR §180.213].

Use directions and limitations:

The 80% WP, 90% DF, and 4 lb/gal FlC formulations are registered
for directed application to olive groves at 2-4 1lb ai/A in 20-40
gal of water/A after final preparation of groves. Treatment may
be repeated on an annual basis in mid winter. Spray must not
contact foliage, stems, or fruit.
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Conclusions:

The Simazine Guidance Document dated 3/1/84 concluded that the
available data support the established tolerance for simazine per
se in or on olives, but additional data were required on residues
of simazine chlorometabolites. An olive processing study was
conditionally required, depending on the outcome of field residue
trials. Data submitted in response to the Guidance Document
(MRID 40614447) indicate that combined residues of simazine and
its chlorometabolites (G-28279 and G-28273) in or on olives will
not exceed the established tolerance level harvested following
simazine application according to the maximum registered use
pattern. The submitted processing study did not use fruit
bearing measurable weathered residues. The available data do not
depict residues of simazine hydroxymetabolites in or on olives
nor do they depict residue data resulting from a processing study
illustrating the potential for the concentration of residues in
olive oil. Therefore, the following additional data are re-
quired:

O Data depicting simazine residues of concern, including
its hydroxymetabolites, in or on olives following a
single application of a representative formulation at 4.0
1b ai/A in 20-40 gal of water in the state of CA.

O A processing study depicting the potential for concentra-
tion of simazine residues of concern in oil processed
from olives bearing measurable weathered residues.
Exaggerated field use rates and/or short posttreatment
intervals may be required to achieve such residues. If
residues concentrate in the oil, an appropriate food
additive tolerance must be proposed. The need for a
processing study may be waived if field residue tests
using rates exaggerated by the theoretical concentration
factor for oil indicate that no detectable residues of
concern occur in or on olives.

No Canadian or Mexican tolerances or Codex MRLs exist for
simazine residues in or on olives; therefore, no questions of
compatibility exist with respect to U.S. tolerances and Codex
MRLs for this commodity.

References (used):
MRID(s): 00023973. 40614447*.

References (not used):

[The following reference(s) were not used because they represent
duplicate data or data collected at less than the maximum regis-
tered use pattern.]

78



MRID(s): 00027942. 00030179.
Discussion of the data:

Ciba-Geigy Corp. (1988; MRID 40614447) submitted residue data
from two CA tests depicting combined residues of simazine and its
chlorometabolites (G-28279 and G-28273) in or on olive fruits
harvested 229-234 days after broadcast application of a WP
formulation at 4.0 1lb ai/A (1x the maximum registered use rate)
in 20-30 gal/A of water. Combined residues of simazine and its
chlorometabolites in or on four treated samples and two control
samples were all <0.15 ppm (nondetectable, including simazine,
G-28279, and G-28273 at <0.05 ppm each).

In the same submission Ciba-Geigy provided data from a processing
study conducted in 1985 which found combined residues of <0.15
ppm (nondetectable, including simazine, G-28279 and G-28273 at
<0.05 ppm each) in or on the three fruit samples and three oil
samples. Since the fruit samples exhibited no measurable wea-
thered residues, the potential for concentration of simazine
residues of concern cannot be determined from these data.

All of the data discussed above were collected using GLC Method
AG-539, which has a limit of detection of 0.05 ppm. Recoveries
were 80-110% for simazine and G-28279, and 57-75% for G-28273,
from samples fortified at 0.05-0.2 ppm. Samples were stored at -
15 C for 503-588 days prior to analysis. Geographic representa-
tion of the data is adequate since CA produces 100% of the U.S.
commercial olive crop Additional data have not been reviewed here
because they represent tests conducted at less than the maximum
registered use pattern.

Sugarcane
Tolerance(s):

A tolerance of 0.25 ppm has been established for residues of
simazine per se in or on sugarcane [40 CFR §180.213]. Food
additive tolerances of 1 ppm each have been established for
residues of simazine per se in the sugarcane byproducts, molasses
and syrup, resulting from applications of simazine to sugarcane
plants [40 CFR §185.5350].

Use directions and limitations:

The 80% WP, 90% DF and 4 lb/gal F1C formulations are registered
for application at planting or following harvest (if ratoon crop
is to follow) at 2-4 1b ai/A, and for one postemergence broadcast
application or up to two interline-directed applications prior to
close~in at the same single use rate. Applications should be
made in 20-40 gal of water/A, and the maximum total use rate per
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crop cycle should not exceed 10 1b ai/A. Treated forage must not
be fed to or grazed by livestock. No PHI has been established.

Conclusions:

The Simazine Guidance Document dated 3/1/84 concluded that the
available data support the established tolerances for residues of
simazine per se in or on sugarcane and sugarcane byproducts
(molasses and syrup), but required additional data on residues of
simazine and its chlorometabolites in or on sugarcane and sugar-
cane forage. A processing study was conditionally required,
depending on the outcome of field residue trials. Data submitted
in response to the guidance document (MRID 40614448) show that
combined residues of simazine and its chlorometabolites (G-28279
and G-28273), will not exceed the 0.25 ppm tolerance in or on
sugarcane. Concentration factors for residues in processed
commodities cannot be determined from the submitted processing
study studies because the limits of detection claimed for the
analytical method have not been validated. A restriction prohi-
biting treated forage to be fed to livestock was added to the
label in lieu of submitting a tolerance proposal for sugarcane
forage. The available data do not depict residues of simazine
hydroxymetabolites in or on sugarcane. The following additional
data are required:

O Data depicting residues of simazine, its chlorometabo-
lites (G-28279 and G-28273), and hydroxymetabolites of
concern in or on sugarcane harvested at normal crop
maturity following three applications of representative
WP, 90% DF and 4 lb/gal F1lC formulations, including a
postemergence broadcast application at 2 1b ai/A, and two
interline directed applications prior to close-in at 4 1b
ai/A/application in 20-40 gal of water/A (seasonal use
rate of 10 1lb ai/A) Tests must be performed in FL or LA
and HI.

O A processing study depicting the potential for concentra-
tion of simazine residues of concern in molasses, refined
sugar, and bagasse processed from sugarcane bearing
measurable weathered residues. The established food/feed
additive tolerance for molasses will be reassessed
following evaluation of these data.

No Canadian or Mexican tolerances or Codex MRLs exist for
simazine residues in or on sugarcane; therefore, no questions of
compatibility exist with respect to U.S. tolerances and Codex
MRLs for this commodity.
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References (used):

MRID(s): 00023911. 00084430. 40614448%,

References (not used):

[The following reference(s) were not used because they represent
duplicate data or data not useful in assessing the tolerance.]

MRID(s): 00023926. 00027827. 00084429.
Digscussion of the data:

Ciba-Geigy Corp. (1988; MRID 40614448) submitted residue data
from three tests conducted in FL(2) and LA(l) depicting residues
of simazine and its chlorometabolites (G-28279 and G-28273) in or
on sugarcane. Tests were conducted in 1985 and 1986, and six
samples were harvested 108 and 126 days following three applica-
tions of a WP or DF formulation at a total application rate of 10
1lb ai/A (1x the maximum registered seasonal use rate). Combined
residues of simazine and its chlorometabolites were all nonde-
tectable (<0.15 ppm including simazine, G-28279 and G-28273 at
<0.05 ppm each). Three untreated control samples also exhibited
nondetectable combined residues (<0.15 ppm).

Also included in this report are data from a sugarcane processing
study depicting combined residues of simazine plus chlorometabo-
lites that resulted from a processing study on sugarcane harvest-
ed 110 days following total treatments of 10 and 20 1b ai/A (1x
and 2x the maximum registered use rates). Combined residues of
simazine and its chlorometabolites were 0.05 and 0.06 ppm, and
0.06 and 0.09 ppm in samples from cane receiving the 1x and 2x
treatments, respectively, with a limit of detection of 0.01 ppm
(see below). Combined residues in or on one sample each of
processed samples from each treatment rate are as follows:
bagasse, 0.24 and 0.31 ppm; mixed juice, 0.15 and 0.23 ppm;
clarified juice, <0.15 (nondetectable) and 0.18 ppm; hydrosol,
<0.15 (nondetectable) and 0.16 ppm; syrup, 0.22 and 0.37 ppm;
molasses, 0.63 and 0.65 ppm; and sugar, <0.15 ppm (nondetectable)
at both rates. These fraction were analyzed with a 0.05 ppm
limit of detection.

All of the samples discussed above were stored at -15 C for a
period of 458-844 days prior to analysis using GLC Method AG-539,
which has limits of detection of 0.05 ppm for each of the three
compounds. The limit of detection was claimed to be 0.01 ppm in
some of the residue analyses reported in this study; however,
this was not verified with adequate fortification data. Recover-
ies were 69-128% from samples fortified with simazine and its
metabolites at 0.05-0.2 ppm.

81l

\ 5°



4

Geographic representation is adequate since the states of FL(47%)
and 1A(22%) account for ca. 70% of the 1987 U.S. sugarcane
production (Crop Database, Jan. 1988, Ag. Statistics Board, NASS,
USDA). These data support the tolerance for simazine per se in
or on sugarcane and also support the food additive tolerance
established for simazine per se in the sugarcane byproducts,
molasses and syrup. However, the degree of concentration of
residues of concern in processed products could not be adequately
assessed because the processing study did not verify the level of
residues on the whole sugarcane. Therefore, additional data are
required.
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MAGNITUDE OF THE RESTIDUE IN MEAT, MILK, POULTRY, AND EGGS

Milk, and the Fat, Meat, and Meat Byproducts of Cattle, Goats,
Hogs, Horses, and_ Sheep

Tolerances:

Tolerances of 0.02 ppm (negligible residues) have been
established for residues of simazine per se in milk, and the fat,
meat, and meat byproducts of cattle, goats, hogs, horses, and
sheep [40 CFR §180.213].

Conclusions:

The Simazine Guidance Document dated 3/1/84 concluded that the
available data support the established tolerances for residues of
simazine per se in milk, and the fat, meat, and meat byproducts
of cattle, goats, hogs, horses, and sheep. However, the Guidance
Document did require additional ruminant feeding studies invol-
ving the chlorometabolites G-28279 and G-28273; this requirement
was conditional on the demonstrated absence of these chlorometa-
bolites as metabolites of simazine in ruminant metabolism
studies. If the required animal metabolism studies reveal
additional metabolites of toxicological concern, additional
ruminant feeding studies may be required.

Data submitted (1988; MRID 40614456) in response to the Guidance
Document are adequate to support a tolerance for combined resi-
dues of simazine and chlorometabolites G-28279 and G-28273
provided the theoretical dietary intake, when calculated, does
not exceed feeding levels. Presently, the nature of the residue
in animals is not adequately understood, and numerous data gaps
exist concerning the magnitude of the hydroxymetabolites in feed
items of animals. Therefore, the expected dietary intakes for
beef and dairy cattle, and swine will not be calculated. The
available data indicate that combined residues of simazine and
its chlorometabolites were <0.03 ppm (nondetectable) in milk and
tissues from cows fed simazine at 0.5 ppm in the diet. Finite
resides of G-28273 were 0.01-0.04 ppm in milk and 0.01 ppm and in
tenderloin and kidney samples from cows fed at 5 ppm in the diet.

Hydroxysimazine (G-30414) residues in milk reviewed in the
previous Chemistry Chapter (MRID 00025452) were nondetectable
(<0.05 ppm) following a feeding study of dairy cows with simazine
at 50 ppm.

Note to the PM: We recommend that the phrase "negligible resi-

dues" be deleted from the tolerance entries for milk and animal
tissues.
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No Canadian or Mexican tolerances or Codex MRLs have been estab-
lished for simazine residues in milk or animal tissues. There-
fore, no questions of compatibility exist with respect to U.S.
tolerances and Codex MRLs for these commodities.

References (used):

MRIDs: 00025452. 00026977. 00080629. 40614456%*,

References (not used):

[The following references contained only duplicate or irrelevant
data concerning simazine residues in milk and ruminant tissues.]

MRIDs: 00025450. 00055681. 00055682. 00080628. 00080630.
00093525. 00111685. 40614430.

Discussion of the data:

Ciba-Geigy Corp. (1988; MRID 40614456) submitted data from a
ruminant feeding study in which nine lactating dairy cows (three
per dose group) received an oral daily dose of technical grade
simazine (96.9% purity) via balling gun for 28 consecutive days
at 0.5, 2.5, and 5 ppm in the diet; two additional cows served as
controls. Milk samples were collected twice per day at 0, 1, 5,
7, 12, 19, and 26 days following the initiation of treatment.

One cow from each feeding level was sacrificed 20-21 hours
following the daily dosing on test days 14, 21, and 28, and the
remaining cows were sacrificed on the 28th day:; control cows were
sacrificed on days 14 and 28. Residues were determined in blood,
liver, kidney, perirenal and omental fat, and muscle tissue
samples collected at the time of sacrifice.

Combined residues of simazine and its chlorometabolites G-28279
and G-28273 in milk collected throughout the dosing period from
cows dosed at 0.5 ppm were <0.03 ppm; cows dosed at 2.5 ppm
yielded milk containing residues of <0.03 ppm (including G-28273
at 0.01 ppm); and cows dosed at 5 ppm yielded milk containing
residues ranging from <0.03 to <0.05 ppm (including G-27273 at
0.01~-0.04 ppn).

Combined residues of simazine and its chlorometabolites G-28279
and G-28273 were nondetectable (<0.03 ppm) in tissues (blood,
round muscle, loin muscle, kidney, liver, omental fat, and
perirenal fat) from dairy cows at all sample intervals and dose
levels with two exceptions. Residues of G-28273 (0.01 ppm) were
found in tenderloin and kidney samples from the cow fed 5 ppm and
sacrificed on day 21.

Combined residues of simazine and its chlorometabolites G-28279
and G-28273 were nondetectable (<0.03 ppm each) in ten milk
samples and in all tissues (two samples each of blood, round
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muscle, loin muscle, kidney, liver, omental fat, and perirenal
fat) from control cows. Milk samples were analyzed by the GLC
method AG-497. Tissues were analyzed using GLC method AG-540
(modification of method AG-476). The limits of detection were
0.01 ppm for each compound in all tissues. Residue results were
corrected for procedural recoveries obtained from fortified
controls. Recoveries from 13 milk samples fortified at 0.01-0.2
ppm were 58-101% for simazine, 64-86% for G-28279 and 50-106% for
G-28273. Recoveries from six tissue samples fortified at 0.01-
0.2 ppm were 74-120% for simazine, 73-99% for G-28279, and 56-92%
for G-28273. Milk samples were stored at -15 C for ca. 344-402
days. Tissues were stored at the same temperature for ca. 176-
265 days.

Eggs and the Fat, Meat, and Meat Byproducts of Poultry

Tolerance:

Tolerances of 0.02 ppm (negligible residues) have been
established for residues of simazine per se in eggs, and the fat,
meat, and meat byproducts of poultry [40 CFR §180.213].

Conclusions:

The Simazine Guidance Document dated 3/1/84 required poultry
feeding studies involving the chlorometabolites G-28279 and G-
28273; this requirement was conditional on the demonstrated
absence of these chlorometabolites as metabolites of simazine in
poultry metabolism studies.

Data submitted (1988; MRID 40614457)in response to the Guidance
Document are adequate to support a tolerance for combined re-
quired of simazine and its chlorometabolites G-28279 and G-28273
provided the theoretical dietary intake, when calculated, does
not exceed feeding levels. Presently, the nature of the residue
in animals is not adequately understood, and numerous data gaps
exist concerning the magnitude of the hydroxy-metabolites in feed
items of animals. Therefore, the expected dietary intakes for
poultry will not be calculated. These data indicate that com-
bined residues of simazine and its chlorometabolites were <0.03
ppm (nondetectable) in eggs and tissues from laying hens fed up
to 1 ppm in the diet. :

Note to the PM: We recommend that the phrase "negligible resi-
dues" be deleted from the tolerance entries for eggs and poultry
tissues.

No Canadian or Mexican tolerances or Codex MRLs have been estab-

lished for simazine residues in eggs or poultry tissues. There-
fore, no questions of compatibility exist with respect to U.S.
tolerances and Codex MRLs for these commodities.
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References (used):

MRIDs: 40614457%*.

References (not used):

[The following references contained only duplicate data concer-
ning simazine residues in eggs and poultry.]

MRIDs: 40614442.
Discussion of the data:

Ciba-Geigy Corp. (1988; MRID 40614457) submitted data from a
poultry feeding study in which 45 mature Leghorn hens (15 per
dose group) were fed technical grade simazine (99.8% purity) ad
libitum at levels of 0.1, 0.5, or 1 ppm in the feed for 28
consecutive days; fifteen additional hens served as controls.
Feed samples were prepared fresh weekly; simazine concentrations
in the chicken feed were regularly analyzed for possible degrada-
tion. Egg samples were taken from each treatment group on test
days 0 (pretreatment), 1, 3, 7, 14, 21, and 28. Three hens of
each treatment group were sacrificed after 7, 14, 21, and 28
days, and samples of skin plus attached fat, liver, fat, and lean
muscle (breast plus thigh) were analyzed.

Combined residues were <0.03 ppm (nondetectable, including <0.01
ppm each of simazine, G-28279, and G-28273) in all tissue samples
(12 each for skin, fat, liver, and lean muscle) from all feeding
levels and sample intervals. Combined residues in 12 samples of
eggs were <0.03 ppm (nondetectable); six additional samples
yielded combined residues of <0.03 ppm (including G-28273 at 0.01

ppm) .

Combined residues were <0.03 ppm (nondetectable) in four egg
samples and all tissue samples from control hens. Poultry tissue
and egg samples were analyzed by the GLC method AG-540 (modifica-
tion of AG-476) which is adequate for data collection. The
reported limits of detection were 0.01 ppm for each compound in
egg and all tissues. Residue results were corrected for proce-
dural recoveries obtained from spiked controls. Recoveries from
egg and tissue samples fortified at 0.01-0.5 ppm were 60~101% for
simazine, 67-109% for G-28279 and 61-127% for G-28273. All
samples were stored at -15 C, eggs for 272-333 days and tissues
for 314-499 days.
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NATURE AND MAGNITUDE OF THE RESIDUE IN FISH AND POTABLE WATER
Tolerances:

A tolerance of 12 ppm has been established for residues of
simazine and its metabolites 2-amino-4-chloro-é6-ethylamino-g-
triazine and 2,4-diamino-6-chloro-s-triazine in fish [40 CFR
§180.213(a)].

A food additive tolerance of 0.01 ppm has been established for
the combined residues of simazine and its metabolites 2-amino-~4-
chloro-6-ethylamino-g-triazine and 2,4-diamino-6-chloro~-s-tria-
zine in potable water [40 CFR §185.5350 formerly 21 CFR
§193.400(a)].

Note to the PM: Under present policy, the Agency does not estab-
lish tolerances for pesticides in potable water (47 FR 241:56137;
December 1, 1982); therefore, we recommend that this entry be
deleted from 40 CFR §185.5350 (formerly 21 CFR §193.400).

Use directions and limitations:

The 80% WP, 90% G and 1% FlC formulations are registered for use
on aquatic areas for treatment of standing or drained ponds and
fish hatcheries. Refer to Table 9 for specific sites,
formulations, and applications rates. Treatment is restricted to
ponds with little or no outflow and no more than 8 pounds of
active ingredient per acre can be used where striped bass fry or
fingerlings are cultivated. In drained ponds, only one applica-
tion per year may be made to the pond bottom in 20-40 gallons of
water followed by a period of 72 hours before refilling the pond;
split applications may be made to standing ponds. Spot treatment
applications may not be made. Water from treated ponds may not
be used for irrigation of agricultural crops, watering of live-
stock, or human consumption for 1 year following application.
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Table 9 Acceptable uses of simazine in aquatic sites.

Site (drained/undrained) Formulation Rate

Ponds 90% G, 80% WP 1.35-3.42 1lb ai/a-ft
2.7 -6.75 1b ai/A-ft
8-12 1b ai/aA?

1% F1cC 0.17-0.4 1lb ai/a-ft
Fish Hatcheries 90% G, 80% WP 8-12 1b ai/Ac®
Utility Cooling Ponds 80% WP 1.4-3.4 1b ai/A-ft
and Waste Water 2.7-6.8 1lb ai/A-ft
Treatment Ponds 8-12 1b ai/aA?

® May be used on drained ponds only.

Conclusions:

Fish: The Simazine Guidance Document dated 3/1/84 concluded that
the nature of the residue in fish is adequately understood and
that combined residues of simazine and its chlorometabolites
G-28279 and G-28273 (plus the hydroxymetabolite G-30414 not
included in the current tolerance definition) will not exceed the
established tolerance of 12 ppm. No additional data were re-
quired at that time, and none have been submitted; however,
residue studies on fish and shellfish reflecting analysis for
simazine and all metabolites of concern (i.e., chloro- and
hydroxymetabolites) are required. The following additional data
are required now because hydroxymetabolites have recently been
recognized as metabolites of potential toxicological concern and
previously accepted studies are no longer considered to be
acceptable due to evolving Branch policies and Guidelines:

O Residue studies must be submitted pertaining to fish and
freshwater shellfish exposed to simazine applied in the
water at the maximum rate according to label directions.
Representative samples must be analyzed by adequate
analytical methods and all simazine residues of concern
must be determined. The registrant must propose a
tolerance or an exemption from the requirement of a
tolerance for simazine residues of concern in freshwater
shellfish. Alternatively, for shellfish, the regis-
trant(s) may propose label restrictions prohibiting use
of simazine where commercial shellfishing is practiced.

Data reviewed for the Guidance Document revealed that exposure of
bluegill sunfish to water containing 2.5 ppm [ C151ma21ne for 14
. days resulted in accumulation of 7.5 ppm total "C-residues in
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the muscle of the fish. Of this radiocactivity, 76.6% was identi-
fied: simazine per se comprised 51.2%, chlorometabolites G-28279
and G-28273 comprised 19.4% and 4.2%, respectively; and hydroxy-

metabolites G-30414, G-17792, and G-17791 comprised 0.1%, 0.6%,

and 1.1%, respectively.

No Canadian or Mexican tolerance or Codex MRLs are in effect for
simazine residues in fish or shellfish. Therefore, no compati-
bility questions exist with respect to the Codex MRL.

Potable water: The Simazine Guidance Document dated 3/84 con-
cluded the combined residues of simazine and its chlorometabo-
lites G-28279 and G-28273 are nondetectable (<0.03 ppm in potable
water following registered use and recommended a tolerance
increase from 0.01 ppm to 0.03 ppm to accommodate the nondetec-
table residue sum of these compounds at <0.01 ppm each.

Additional residue chemistry data were not required in the 1984
Guidance Document; however, additional data to support environ-
mental fate requirements for Guidelines Reference No. 164-2
submitted in response to the 1984 Guidance Document indicate that
combined residues of simazine and its chlorometabolite G-28279
may be up to 0.70 in pond water 1 year following registered use;
an additional residue contribution of the hydroxymetabolite
G-30414 (presently not included in the tolerance definition) may
be up to 0.11 ppm. Thus, the following additional data are
required:

O Simazine residues of concern in water sampled 1 year
following split application of a G and a WP formulation
represented in separate tests to a standing pond at 6.8
lb ai/A-ft/application. Pesticide residue levels in
potable water are no longer regulated by the establish-
ment of food additive tolerances, but rather by setting
acceptable residue levels in drinking water (ARLDW). The
registrant(s) must propose an ARLDW for simazine residues
of concern.

No Canadian or Mexican tolerance or Codex MRLs are in effect for

simazine residues in potable water. Therefore, no compatibility
questions exist with respect to the Codex MRL.

References (used):

MRIDs: 40614421%. 40614422%. 00025444. 00034709. 00025444. GS~-
650070-73. GS~-650070-20. :
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References (not used):

[The following references were not used because they represent
duplicate data or data that were not useful in assessing the
tolerance.]

MRIDs: 00163270. 00156010. 00156009. 00155188. 00154892.
00154891. 00154890. 00154870. 00117187. 00023992.
00024009. 00025425. 00025428. 00026303. 00034214.

Discussion of the data:

Potable water: Ciba-Geigy Corp. (1988; MRID 40614421 and 1988;
MRID 40614422) submitted two pond water dissipation studies
regarding the environmental fate of simazine and its metabolites,
G-28279 and G-30414, in water following split application of a WP
formulation made 4 weeks apart at 6.8 1lb ai/A-ft/application (1x)
to manmade ponds in IA and GA. Samples of water were taken at
various intervals up to 1 year following treatment and analyzed
using a capillary gas chromatography method for the parent
simazine and its chlorometabolite, G-28279, and by HPLC for the
hydroxymetabolite, G-30414 with a reported limit of detection of
<0.01 ppm for each. Residues of simazine, G-28279, and G-30414
were 0.01, 0.01, and 0.27 ppm, respectively, in water samples
from the IA pond, and were 0.36, 0.34, and 0.11 ppm, respective-
ly, from the GA pond 365-366 days posttreatment. The registrant
suggested that marked differences in residue levels from the two
tests were due to the presence of cattails and submerged grasses
in the IA pond and the back of any vegetation in the GA pond.

These data are insufficient to assess the established 0.01 ppm
tolerance for combined residues of simazine and its metabolites
G=-28273 and G-28279 because the chlorometabolite, G-28273, was
not included in the analysis. These data do indicate that the
present tolerance of 0.01 ppm may be too low because combined
residues of simazine and its chlorometabolite G-28279 were 0.70
ppm in pond water 1 year following registered use. Additional
data are required depicting simazine residues of concern in
potable water.

REGULATORY INCIDENTS

USDA monitored data pertaining to residues of simazine as part of
the 1983, 1984, 1985, and 1988 National Residue Monitoring
Program. When these data are available, they will be included as
an addendum to this Chapter.

The FDA Surveillance monitoring data from FY78 through November
11, 1988 reported simazine residues of 0.025 ppm in the single
tested sample of domestic milk collected in 1984.
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TOLERANCE REASSESSMENT SUMMARY

The qualitative nature of the residues in both plants and animals
is not adequately understood; additional metabolism data are
required for both topics. The adequacy of residue analytical
methods for data collection and tolerance enforcement cannot be
assessed until the requested metabolism data have been submitted
and evaluated. Development of additional methods is required for
simazine hydroxymetabolite residues in or on plant commodities,
meat, milk, poultry, eggs, fish, and water; confirmatory trials
for those methods must also be conducted. Storage stability data
are required for the hydroxymetabolite residues, and storage
intervals and conditions must be reported for all sample data
used to support tolerances.

Although most established tolerances for residues of simazine per
se in or on plant commodities are supported by the available
residue data and requirements for chlorometabolite data have
generally been met, additional data are required for all commodi-
ties on residues of hydroxymetabolites which are now considered
to be of potential toxicological significance; only those crops
for which data can be translated from other commodities do not
require additional residue data. Additional residue data are
required specifically for apples, artichokes, asparagus, avoca-
dos, bananas, blueberries, corn forage and fodder, field corn
grain, grapes, peaches, pecan nutmeats, plums, raspberries,
olives, oranges, sweet corn K+CWHR, and sugarcane. Processing
studies are required for apples, field corn grain, grapes,
olives, oranges, and sugarcane. Label amendments clarifying or
modifying use directions are required for apples, avocados,
pears, and walnuts.

Tolerances have been established for residues of simazine per se
in or on dewberries and currants for which no registered uses
exist. We recommend that these tolerances be revoked. We note
that Ciba-Geigy Corp. (1988; MRID 40614445) has proposed that the
tolerance for residues in asparagus by reduced from 10 ppm to 0.5
ppm, concomitant with an increase in the PHI from 3 to 7 days.

The available residue data for animal commodities support the
currently established tolerances for residues of simazine per se
in meat milk, poultry, and eggs, assuming that the tolerances for
residues in feed commodities are also adequately supported.
Following submission and evaluation of the requested animal and
plant metabolism data and field residue data for feed commodi-
ties, the adequacy of residue data for meat, milk, poultry, and
eggs and the need for additional data will be reevaluated.
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We recommend that the phrase "negligible residues" be deleted
from the tolerance entries for milk, eggs, animal tissues, and
poultry tissues. We also recommend that the tolerance for
residues in drinking water be deleted from 40 CFR §185.5350, as
such tolerances are no longer established under current Agency
policy.

Metabolism and residue data for freshwater shellfish and residue
data for potable water are also required.
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MASTER RECORD IDENTIFICATION NUMBERS

[The following lists are derived from a search of the Pesticide
Document Management system conducted 10/5/88.]

MRIDs (used):

00012166* Tweedy, J.A. (1969) Residue Report: AG-A No. 1737.
(Unpublished study received Jan 18, 1973 under 100-437; prepared
in cooperation with Southern Illinois Univ., Chevron Chemical Co.
and Dalare Associates, Inc., submitted by Ciba-Geigy Corp.,
Greensboro, N.C.; CDL:000242-BS)

00023272 Tharrington, W.; Thetford, L. (1972) Residue Summary:
Simazine Corn 80W vs. 4L: Pre-emergent Treatment of Simazine.
(Unpublished study received Oct 16, 1972 under 100-526; submitted
by CibaGeigy Corp., Greensboro, N.C.; CDL:101176-3)

00023273 Mattson, A.M. (1975) Gesatop Z--Bananas: Results of
Tests on the Amount of Residue Remaining, Including a Description
of the Analytical Methods Used: Report No. GAAC-75069.
(Unpublished study received Jan 6, 1976 under GE1725; submitted
by Ciba-Geigy Corp., Greensboro, N.C.; CDL:095229-3)

00023274 Schenker, M.; Holzhauer, S.; Schnurr, G.; et al. (1975)
Simazine ...and Ametryn...Residues in Bananas after Application
of Gesatop Z 80 WP, Honduras 1973-1974: No. RVA 46/75.
(Unpublished study received Jan 6, 1976 under GE1725; submitted
by Ciba-Geigy Corp., Greensboro, N.C.; CDL:095229-B)

00023275 Schenker, M.; Holzhauer, S.; Schnurr, G.; et al. (1975)
Simazine ...and Ametryn...Residues in Bananas after Application
of Gesatop Z 80 WP at the Normal Use Rate, Costa Rica, 1974:No.
RVA 48/75. (Unpublished study received Jan 6, 1976 under 6E1725;
submitted by Ciba-Geigy Corp., Greensboro, N.C.; CDL:095229-C)

00023276 Schenker, M.; Holzhauer, S.; Schnurr, G.; et al.
(1975) Simazine ...and Ametryn...Residues in Bananas after
Application of Gesatop Z 80 WP at Double Use Rate, Costa Rica,
1974: No. RVA 50/75. (Unpublished study received Jan 6, 1976 -
under 6E1725; submitted by Ciba-Geigy Corp., Greensboro, N.C.;
CDL:095229-D)

00023277 Motko, L.; Martin, V.; Turchick, J.T.; et al. (1965)
Residue Report: AG-A No. 903. (Unpublished study received Jan 6,
1976 under 6E1725; prepared in cooperation with United Fruit Co.
and (Cortes) Honduras, Tropical Research Station, submitted by
Ciba-Geigy Corp., Greensboro, N.C.; CDL:095229-E)
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00023328 Eschbach, J.; Li, C. (1973) Residue Determination of
Simazine and Its Metabolites, G-28279 and G-30414 in Pecans Using
Gas Chromatography with Microcoulometric Detection and Thin-Layer
Chromatography. Method No. AG-238 dated Feb 16, 1973.
(Unpublished study received Mar 29, 1973 under 3F1378; submitted
by Ciba-Geigy Corp., Greensboro, N.C.; CDL:093684-B)

00023329* Ross, J.A.; Tucker, B.V.; White, J.C.; et al. (1978)
Residues in Sour Cherries, Plums, Grapes, Pecans, Filberts,
Lemons and Oranges Resulting from the Application of Simazine in
Tank Mixture with Paraquat: Report No. ABR-78042. (Unpublished
study received Aug 2, 1978 under 100-437; prepared in cooperation
with Chevron Chemical Co. and En-Cas Laboratories, submitted by
CibaGeigy Corp., Greensboro, N.C.; CDL:234570-3)

00023336* Monsanto Company (1974) Residues of Glyphosate,
Atrazine and Simazine in or on Field Corn Grain, Sweet Corn and
Corn Forage and Fodder following a Tank Mix, Pre-emergent,
Minimum Till Application of Roundup, Atrazine and Simazine.
(Unpublished study received Dec 19, 1977 under 524-308;
CDL:232518-B)

00023895 Adamson, R.M. (1960) Simazine Residues--Loganberries:
AG-A 30. (Unpublished study received on unknown date under
100-435; prepared in cooperation with Experimental Farm at
Victoria, British Columbia, submitted by Ciba-Geigy Corp.,
Greensboro, N.C.; CDL: 027035-H)

00023897 Geigy Chemical Corporation (19??) The Determination of
Chlorotriazine Residues in Plant Material, Animal Tissues and
Water Using the Ultraviolet Method. Ardsley, N.Y.: Geigy.
(Analytical bulletin no. 7; also In unpublished submission
received Jan 15, 1966 under 7F0534; CDL:090651-B)

00023898 Gilbert, F.A.; Welker, W.V. (1964) Simazine
Residues-~-Apples: AG-A 194. (Unpublished study including AG-A
884, received Jan 15, 1966 under 7F0534; prepared in cooperation
with Univ. of Wisconsin, Peninsular Branch Experiment Station and
Rutgers, The State Univ. of New Jersey, Soils & Crops Dept.,
submitted by Geigy Chemical Co., Ardsley, N.Y.; CDL:090651-D)

00023899 Marley, D.; Miller, R.A.; Alban, E.K.; et al. (1966)
Simazine Residues--Asparagus: AG-A 217. (Unpublished study
including AG-A 285, 223 and 1294, received on unknown date under
7F0534; prepared in cooperation with Birdseye Canning Co. and
others, submitted by Geigy Chemical Co., Ardsley, N.Y.;
CDL:090651~F) :
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00023900 Bingenhimmer, E.H.; Kolbe, M.H.; Ries, S.K.; et al.
(1965) Simazine Residues--Blueberries: AG-A 182. (Unpublished
study including AG-A 295, 304 and 900, received Jan 15, 1966
under 7F0534; prepared in cooperation with Miller Products Co.
and others, submitted by Geigy Chemical Co., Ardsley, N.Y.;
CDL:090651~H)

00023901 Tomkins, J.P. (1962) Simazine Residues--Blackberries:
AG-A 371. (Unpublished study received Jan 15, 1966 under 7F0534;
prepared in cooperation with Cornell Univ., Dept. of Pomology,
submitted by Geigy Chemical Co., Ardsley, N.Y.; CDL:090651-I)

00023902 Bullock, R.M. (1961) Simazine Residues--Boysenberries:
AG-A 277. (Unpublished study received Jan 15, 1966 under 7F0534;
prepared in cooperation with Oregon State Univ., North Willamette
Valley Branch Experiment Station, submitted by Geigy Chemical
Co., Ardsley, N.Y.; CDL:090651-J)

00023903 Bailey, J.S.; Gilbert, F.A.; Flanagan, J.; et al.
(1965) Simazine Residues--Raspberries: AG-A 297. (Unpublished
study including AG-A 298, 138, 305..., received Jan 15, 1966
under 7F0534; prepared in cooperation with Univ. of
Massachusetts, Dept. of Horticulture and others, submitted by
Geigy Chemical Co., Ardsley, N.Y.; CDL:090651-K)

00023905 Doughty, C.C.; Cross, C.E. (1959) Simazine Residue
Data--Cranberries. (Unpublished study received Jan 15, 1966
under 7F0534; prepared by Washington State Univ., Cranberry &
Blueberry Experiment Station in cooperation with Univ. of
Massachusetts, Cranberry Station, submitted by Geigy Chemical
Co., Ardsley, N.Y.; CDL:090651-0)

00023906 Dawson, J.H.; Kobussen, L.P.; Ries, S.K. (1963)
Simazine Residues~--Grapes: AG-A 216. (Unpublished study
including AG-A 318 and 524, received Jan 15, 1966 under 7F0534;
prepared in cooperation with Washington State Univ., Irrigation
Experiment Station and Michigan State Univ., Horticulture Dept.,
submitted by Geigy Chemical Co., Ardsley, N.Y.; CDL:090651-R)

00023907 Geigy Chemical Company (1960) Simazine--Macadamia Nuts:
AG-A 95. (Unpublished study received Jan 15, 1966 under 7F0534;
CDL: 090651-T)

00023908 Hewetson, F.N.; Rogers, B.L.; Welker, W.V., Jr.; et al.
(1964) Simazine Residues~-Peaches: AG-A 339. (Unpublished study
including AG-A nos. 343, 376, 431..., received Jan 15, 1966 under
7F0534; prepared in cooperation with Pennsylvania State Univ.,
Fruit Research Laboratory and others, submitted by Geigy Chemical
Co., Ardsley, N.Y.; CDL:090651-V)
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00023910 Lange, A.H. (1966) Simazine Residues--Prunes (Fruit):
AG-A 847. (Unpublished study including AG-A 1123, received Jan
15, 1966 under 7F0534; prepared in cooperation with Univ. of
California, Botany Dept., submitted by Geigy Chemical Co.,
Ardsley, N.Y.; CDL:090651-2)

00023911 Matherne, R.J.; Orsenigo, R.; Millhollen, R.W.; et al.
(1961) [Herbicides on Sugarcane]: AG-A 91. (Unpublished study
including AG-A 233 and 240, received Jan 15, 1966 under 750534;
prepared in cooperation with U.S. Dept. of Agriculture, Sugarcane
Field Station and others, submitted by Geigy Chemical Co.,
Ardsley, N.¥Y.; CDL:090651-AB)

00023913 Freed, V.H. (1958) Preliminary Report: The Absorption,
Translocation and Accumulation of Simazine in Strawberries.
(Unpublished study received Mar 18, 1959 under 100-428; prepared
by Oregon State College, Agricultural Experiment Station, Dept.
of Agricultural Chemistry, submitted by Ciba-Geigy Corp.,
Greensboro, N.C.; CDL:027036-D)

00023917 Kempen, H.M.; Bayer, D.E.; Lange, A.H. (1962) Simazine
Residues--Almonds: AG-A 378. (Unpublished study including AG-A
258, AG~A 489 and AG-A 848, received Dec 31, 1963 under 100-437;
prepared in cooperation with Univ. of California, submitted by
Ciba-Geigy Corp., Greensboro, N.C.; CDL:027033-3)

00023918 Agamalian, H. (1962) Simazine Residues--Globe
Artichokes: AG-A 454. (Unpublished study including AG-A 232 and
AG-A 1289, received Dec 31, 1963 under 100-437; prepared in
cooperation with Univ. of California, submitted by Ciba-Geigy
Corp., Greensboro, N.C.; CDL:027033-B)

00023920 Ries, S.K.; Hewetson, F.N.; McHenry, W.B.; et al.
(1963) Simazine Residues--Pears (Fruit): AG-A 508. (Unpublished
study including AG-A 341, AG-A 181, AG-A 23..., received Dec 31,
1963 under 100-437; prepared in cooperation with Michigan State
Univ., Dept. of Horticulture and others, submitted by Ciba-Geigy
Corp., Greensboro, N.C.; CDL:027033~-E)

00023921 Ries, S.K.; Hewetson, F.N.; Crabtree, G.; et al. (1963)
Simazine Residues--Plums (Fruit): AG-A 509. (Unpublished study
including AG-A 340, AG-A 326, AG-A 1043..., received Dec 31, 1963
under 100-437; prepared in cooperation with Michigan State Univ.,
Dept. of Horticulture and others, submitted by Ciba-Geigy Corp.,
Greensboro, N.C.; CDL:027033-F)
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00023922 Crabtree, G.; MaclLean, W.J.; Gilbert, F.A.; et al.
(1962) Simazine Residues--Black Cherries: AG-A 319. (Unpublished
study including AG-A 225 and AG-A 153, received Dec 31, 1963
under 100-437; prepared by Oregon State Univ., Dept. of
Horticulture and others, submitted by Ciba-Geigy Corp.,
Greensboro, N.C.; CDL: 027033-G)

00023923 Kempen, H.M.; Bayer, D.E. (1962) Simazine
Residues--Walnuts: AG-A 380. (Unpublished study including AG-A
273 and AG-A 215, received Dec 31, 1963 under 100-437; prepared
by Univ. of California, submitted by Ciba-Geigy Corp.,
Greensboro, N.C.; CDL: 027033-H)

00023932 Crabtree, G. (1966) Simazine Residues--Filberts: AG-A
1159. (Unpublished study received Apr 12, 1969 under 9F0792;
prepared in cooperation with Oregon State Univ., Horticulture
Dept., submitted by Geigy Chemical Corp., New York, N.Y.:
CDL:091364~-C)

00023973 Ciba-Geigy Corporation (1962) Analysis of Olives from
Simazine Treated Plots (Duplicate Analyses): Table 8.
(Unpublished study received May 5, 1964 under 100-437;
CDL:119499-C)

00023976 Leyden, R.F. (1964) Simazine Residues--Oranges (Fruit):
AG-A 635. (Unpublished study received May 5, 1964 under 100-437;
prepared in cooperation with Texas A & I College, submitted by
Ciba~-Geigy Corp., Greensboro, N.C.; CDL:119499-F)

00024025 Dugger, W.M., Jr. (1959) The Metabolism of Simazine by
Sugarcane Plants: Second Report. (Unpublished study including
letter dated Nov 3, 1959 from W.M. Dugger, Jr. to G.R. Ferguson,
received Nov. 13, 1959 under unknown admin. no.; prepared by
Univ. of Florida, Dept. of Botany, Agricultural Experiment
Station, submitted by Ciba-Geigy Corp., Greensboro, N.C.;
CDL:222512-A)

00024026 Dugger, W.M., Jr.; Humphreys, T.E. (1959) The .
Metabolism of Simazine by Sugarcane Plants: Preliminary Report I.
(Unpublished study received Nov 13, 1969 under unknown admin.
no.; submitted by Ciba-Geigy Corp., Greensboro, N.C.;
CDL:222512~B)

00024057 Eschbach, J.C.; Kahrs, R.A. (1973) Specificity of the
Residue Determination of Simazine in Pecans: Report No.
GAAC-73012. (Unpublished study received Mar 29, 1973 under
3F1378; submitted by Ciba-Geigy Corp., Greensboro, N.C.;
CDL:093684-C) .
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00024059* Thetford, ?; Snow, ?; Higgins, E.R.; et al. (1974)
Residue Data Summary: [Princep 4L]. (Unpublished study received
Jul 9, 1974 under 100-526; submitted by Ciba-Geigy Corp.,
Greensboro, N.C.; CDL:023042-B)

00025444 Kahrs, R.A.; Mattson, A.M. (1973) Residues of Simazine
in Fish from Ponds Treated with Simazine: Report No. GAAC-73048.
(Unpublished study received on unknown date under 0F0996;
submitted by Ciba-Geigy Corp., Greensboro, N.C.; CDL:093305-B)

00025447 Mattson, A.M.; Solga, J. (1966) The Determination of
Atrazine and Simazine in Milk by Gas Chromatography. Method
dated May 10, 1966. (Unpublished study received on unknown date
under 5F0447; submitted by Geigy Chemical Corp., New York, N.Y.:
CDL:092911-B)

00025452 Mattson, A.M.; Solga, J. (1965) Determination of
Simazine and Its Hydroxy Derivative in the Milk of Dairy Cows Fed
Simazine in Their Rations. (Unpublished study received on
unknown date under 5F0447; prepared in cooperation with Woodard
Research Corp., submitted by Geigy Chemical Corp., New York,
N.Y.; CDL: 092911-G)

00025457 Cullen, T.E.; Balu, K. (1973) Validation of Analytical
Method AG-232A for the Determination of 2,4-Diamino-6~chloro-: s:
triazine: Report No. GAAC-73026. (Unpublished study received on
unknown date under OF0996; submitted by Geigy Chemical Co.,
Ardsley, N.Y¥.; CDL:093306-H)

00025458 Kahrs, R.A. (1973) Validation of Residue Method AG-111
and Storage Stability of Simazine and G-28279 in Fish Tissue:
Report GAAC-73028. (Unpublished study received on unknown date
under O0F0996; submitted by Geigy Chemical Co., Ardsley, N.Y.;
CDL: 093306-1I)

00026286 Leonard, O.A.; Lider, L.A. (1961) Toxicity and
translocation of herbicides supplied to grape rootings through
solution culture. American Journal of Enology and Viticulture
12(1):37-46. (Also In unpublished submission received Jan 15,
1966 under 7F0534; submitted by Geigy Chemical Co., Ardsley,
N.Y.; CDL:090650~-M)

00026977 Mattson, A.M.; Solga, J. (1963) Residues in Body
Tissues of Sheep and Cattle Receiving Simazine in Their Diet as
Compared with Residues of Propazine and Atrazine in Animals
Similarly Treated. (Unpublished study received Nov 19, 1963 under
unknown admin. no.; submitted by Ciba-Geigy Corp., Greensboro,
N.C.; CDL: 119489~3)
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00027819 Mattson, A.M.; Solga, J. (1963) Determination of
Simazine Residues. Method No. AG-14 dated Jan 30, 1963.
(Unpublished study received Dec 1, 1964 under 5F0447; submitted
by Geigy Chemical Corp., New York, N.Y.; CDL:090487-D)

00027835 Rolla, H.M.; Aziz, S.A. (1974) Residue Determination of
Simazine and Its Chlorometabolites G-28279 and G-28273 in Water.
Method AG-261. (Unpublished study received Aug 26, 1977 under
100-437; submitted by Ciba-Geigy Corp., Greensboro, N.C.:;
CDL:231409-B)

00027967* Higgins, E.R.; Tucker, B.V.; Johnson, W. (1973)
Residue Report: Grapes: AG-A No. 2799. (Unpublished study
received Apr 19, 1974 under 100-437; prepared in cooperation with
Chevron Chemical Co., submitted by Ciba-Geigy Corp., Greensboro,
N.C.; CDL: 009436-R)

00027972* Hiddleson, L.; Tucker, B.V. (1973) Residue Report:
Corn: AG-A No. 2711. (Unpublished study received Apr 19, 1974
under 100-437; prepared in cooperation with Chevron Chemical Co.,
submitted by Ciba-~Geigy Corp., Greensboro, N.C.; CDL:009436-W)

00027973* Conner, B.J.; Tucker, B.V.; Thompson, L. (1973)
Residue Report: Corn: AG-A No. 2629 I-II. (Unpublished study
received Apr 19, 1974 under 100-437; prepared in cooperation with
Chevron Chemical Co. and Univ. of Kentucky, submitted by
Ciba-Geigy Corp., Greensboro, N.C.; CDL:009436-X)

00027986 Cannizzaro, R.D.; Rolla, H.M. (1973) Determination of
Residues of Simazine and Its Mono-dealkylated Metabolite,
G-28279, in Fish by Gas Chromatography Using Microcoulometric
Detection. Method no. AG-213 dated Mar 15, 1973. (Unpublished
study received Jul 26, 1973 under 0F0996; submitted by Geigy
Chemical Co., Ardsley, N.Y.; CDL:091716-E)

00029632 Cibes, H.R. (1958) Experimental Results with
Radioactive Simazin in Pineapple. (Unpublished study received
Mar 18, 1959 under 100-428; prepared by Univ. of Puerto Rico,
Agricultural Experiment Station, submitted by Ciba-Geigy Corp.,
Greenshoro, N.C.; CDL:027036-K)

00034709 Tweedy, B.G.; Walsh, D.F.; Mayer, F.L., Jr. (1974)
Residues of Simazine and Its Chloro-metabolites, G-28279 and
G-28273 in Fish from a Missouri Pond Treated with Simazine:
Report No. GAAC-74054. (Unpublished study including letter dated
Jul 22, 1974 from F.L. Mayer, Jr. to Jack Worton, received on
unknown date under 0F0996; prepared in cooperation with U.S. Fish
and Wildlife Service, Fish-Pesticide Laboratory, submitted by
Ciba-Geigy Corp., Greensboro, N.C.; CDL:093305-A)
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00035666* De Guzman, D.; Dorman, D.C.; Stiles, N.; et al. (1980)
Devrinol (R): Selective Herbicide: Summary of Crop Residue Data on
Nuts. (Unpublished study received Jun 9, 1980 under 476-2199;
prepared in cooperation with Reedley College, submitted by
Stauffer Chemical Co., Richmond, Calif.; CDL:242620-H)

00080629 Woodard, M.W.; Cockrell, K.O.; Woodard, G. (1963)
Simazine, Atrazine, and Propazine: Tissue Residues and Safety
Evaluation in Sheep and Beef Cattle Fed for Four Weeks.
(Unpublished study received Mar 15, 1965 under 5F0447; prepared
by Woodard Research Corp., submitted by Geigy Chemical Corp., New
York, N.Y.; CDL: 090488-D)

00084430 Geigy Chemical Corporation (1969) Results of Tests on
the Amount of Residue Remaining Including Description of the
Analytical Methods Used: [Simazine]. (Compilation; unpublished
study received Oct 23, 1969 under OF0855; CDL:091477-F)

00084431 Humphreys, T.E. (1961) The Metabolism of Atrazine and
Simazine by Sugarcane Plants~--Four to Seven Months of Age. Final
rept. (Unpublished study, including letters dated Aug 6, 1959
from T.E. Humphreys to G.R. Ferguson and Nov. 3, 1959 form W.M.
Dugger, Jr. to G.R. Ferguson, received Oct 23, 1969 under O0F0855;
submitted by Geigy Chemical Corp., New York, N.Y.; CDL:091477-G)

00106691* Elanco Products Co. (1976) The Results of Tests on the
Amount of Residue Remaining, Including a Description of the
Analytical Method Used: [Surflan 75W]. (Compilation; unpublished
study received Sep 1, 1976 under 1471-96; CDL:095264-B)

00131376* Ciba-Geigy Corp. (1983) Residues in or on Stone Fruit
Resulting from Applications of Dual 8E Alone, or in Tank Mixture
with Princep 80W or Princep Caliber 90. (Compilation;
unpublished study received Sep 7, 1983 under 100-597;
CDL:0719827-3)

00131377* Ciba-Geigy Corp. (1983) Residues of Metolachlor and
Simazine Resulting from the Application of Dual 8E Alone or in
Tank Mix with Princep 80W/4L in Almond, Walnut and Pecan
Orchards. (Compilation; unpublished study received Sep 7, 1983
under 100-597; CDL:071929-A)

00132787* Ciba-Geigy Corp. (1983) [Residue: Dual 8E, Princep
80W, Princep Caliber 90]. (Compilation; unpublished study
received Nov 28, 1983 under 100-597; CDL:072162-3)

00139356 Geigy Chemical Corp. (1966) Specific Application of
Analytical Bulletin No. 7 to the Determination of Atrazine in
Forage Crops. (Unpublished study, including published data,
received Aug 12, 1966 under 7F0525; CDL:092814-D)
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40431382* Bade, T. (1986) Determination of Simazine, G-28279 and
G-28273 Residues in Milk (including Sour Milk) Using a Strong
Cation Exchange Column Isolation and Cleanup: Laboratory Study
No.: AG-497. Unpublished study prepared by Ciba-Geigy Corp. 19

P-

40614421* White, S. (1988) Field Dissipation Study on Aquazine
80W for Aquatic Uses in Ponds - Danville, Iowa. Study number:
WRLA No. 1642-86-71-05-19B-39. Unpublished study by Ciba-Geigy
Corp. 212 p.

40614422* White, S. (1988) Field Dissipation Study on Aquazine
80W for Aquatic Uses in Ponds - Donalson Georgia. Study number:
WRLA N). 1642-86-71-05-19B-35. Unpublished stucy by Ciba-Geigy
Corp. 285 p.

40614429* Simoneaux, B.J. (1988) Distribution and
Characterization of C-14 Simazine in a Chicken: Study No. ABR-
86042 completed on 6-18-86. Unpublished study prepared by Ciba-
Geigy Corp. 29 p.

40614431* Bino, J., Thede, B. (1988) Study of Solubilized
Residues From Protease Treated Tissues of C-14 Simazine Dosed
Chickens and Goat (Nature of Residue-Metabolism): Study No. ABR-
88049. Unpublished study performed by WIL Research Labs. Inc. and
Ciba-Geigy Corp. 124 p.

40614432*% Caballa, S. H. (1988) Metabolism of C-14 Simazine
Administered in Capsules to a Milking Goat: Study No. GAAC-72129
completed 11-21-72. Unpublished study prepared by Ciba-Geigy
Corp. 31 p.

40614435* Bino, J. (1988) Distribution and Balance of
Radioactivity In A Goat Administered C-14 Simazine For Ten
Consecutive Days: Study No. ABR-87125. Unpublished study prepared
by Ciba-Geigy Corp. 52 p.

40614436* Szolics, I.M., Simoneaux, B.J. (1988) Uptake and
Characterization of C-14 Simazine Metabolites in Greenhouse Grown
Corn: Study No. ABR-88055. Unpublished study prepared by Ciba-
Geigy Corp. 57 p.

40614437* Honeycutt, R.C., Cassidy, J.E. (1988) Metabolism of C-

14 Simazine in Field Corn and Soil: Study No. ABR-78073 completed
9-22-78. Unpublished study prepared by Ciba-Geigy Corp. 23 p.
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40614439* Gold, B. (1988) Determination of Simazine, Atrazine,
G-30033, G-28279 and G-28273 Residues in Beef Tissues, Poultry
Tissues and Poultry Eggs Using Capillary Gas Chromatography:
Proj. ID AG-540. Unpublished study prepared by Ciba-Geigy Corp.
48 p.

40614440* Gold, B. (1988) Determination of Simazine, G-28279 and
G-28273 Residues in Vegetables, Fruit, Grains, and Crop Fractions
Using Gas Chromatography: Proj. ID AG-539. Unpublished study
prepared by Ciba-Geigy Corp. 61 p.

40614441*% Cheung, M. (1988) Residue Stability Study of Simazine,
Atrazine and Chlorometabolites in Apples and Apple Fractions
under Freezer Storage Conditions (One-year Interim Report): Rept.
no. ABR-88038. Unpublished study prepared by EN-CAS Analytical
Laboratories, Inc. 103 p.

40614442* Cheung, M. (1988) Residues of Simazine, Atrazine and
Chlorometabolites in Dairy and Poultry Tissues, Milk and Eggs
under Freezer Storage Conditions (One Year Interim Report): Lab.
Proj. ID. ABR-88039. Unpublished study prepared by Ciba-Geigy
Corp. and EN-CAS Analytical Laboratories, Inc. 126 p.

40614443* Cheung, M. (1988) Residue Stability Study of Simazine,
Atrazine and Chlorometabolites in Sweet Corn, Field Corn and
Field Corn Fractions under Freezer Storage Conditions (Ons Year
Interim Rept.). Lab. Proj. ID. ABR-88040. Unpublished study
prepared by Ciba-Geigy Corp. and EN-CAS Analytical Laboratories.
118 p.

40614444* Cheung, M. (1988) Residues of Simazine and Its
Chlorometabolites in Artichokes Following Application of Princep
Herbicide: Lab. Proj. ID. ABR-88033. Unpublished study prepared
by Ciba-Geigy Corp. and EN-CAS Analytical Laboratories. 56 p.

40614445* Cheung, M. (1988) Residues of Simazine and Its
Chlorometabolites in Asparagus Following Application of Princep
Herbicide: Lab. Proj. ID. ABR-88034. Unpublished study prepared
by Ciba-Geigy Corp. and EN-CAS Analytical Laboratories. 82 p.

40614447* Cheung, M. (1988) Residues of Simazine and Its
Chlorometabolites in Olives and Olive 0Oil Following Application
of Princep 80W: Lab. Proj. ID. ABR-88036. Unpublished study
prepared by Ciba-Geigy Corp. and EN-CAS Analytical Laboratories.
50 p.

40614448* Cheung, M. (1988) Residues of Simazine and Its
Chlorometabolites in Sugarcane and Sugarcane Fractions Following
Application of Princep Herbicide: Lab. Proj. ID. ABR-88037.
Unpublished study prepared by Ciba-Geigy Corp. and EN-CAS
Analytical Laboratories, Inc. 87 p.
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40614449* Cheung, M. (1988) Residues of Simazine and Its
Chlorometabolites in Sweet Corn, Field Corn and Field Corn
Fractions Following Application of Princep 80W: Lab. Proj. ID.
ABR-88032. Unpublished Study prepared by Ciba-Geigy Corp. and
EN-CAS Analytical Laboratories, Inc. 150 p.

40614450* Cheung, M. (1988) Residues of Simazine and Its
Chlorometabolites in Oranges and Orange Fractions Following
Application of Princep Herbicide: Lab. Proj. ID. ABR-88026.
Unpublished study prepared by Ciba-Geigy Corp. and EN-CAS
Analytical Laboratories, Inc. 92 p.

40614451* Cheung, M. (1988) Residues of Simazine and Its
Chlorometabolites in Apples and Apple Fractions Following
Application of Princep 80W: Lab. Proj. ID. ABR-88027.
Unpublished study prepared by CibaGeigy Corp. and EN-CAS
Analytical Laboratories. 85 p.

40614452* Cheung, M. (1988) Residues of Simazine and Its
Chlorometabolites in Peaches Following Application of Princep
80W: Lab. Proj. ID. ABR-88028. Unpublished study prepared by
Ciba-Geigy Corp. and EN-CAS Analytical Laboratories. 81 p.

40614453* Cheung, M. (1988) Residues of Simazine and Its
Chlorometabolites in Blueberries Following Application of Princep
80W: Lab. Proj. ID. ABR-88029. Unpublished study prepared by
Ciba-Geigy Corp. and EN-CAS Analytical Laboratories. 56 p.

40614454* Cheung, M. (1988) Residues of Simazine and Its
Chlorometabolites in Grapes and Grape Fractions Following
Application of Princep 80W: Lab. Proj. ID. ABR-88030.
Unpublished study prepared by CibaGeigy Corp. and EN-CAS
Analytical Laboratories. 66 p.

40614456* Cheung, M. (1988) Residues of Simazine and Its
Chlorometabolites in Dairy Tissues and Milk Following
Administration of Simazine: Lab. Proj. ID. ABR-88024.
Unpublished study prepared by CibaGeigy Corp. and EN-CAS
Analytical Laboratories. 91 p.

40614457* Cheung, M. (1988) Residues of Simazine and Its
Chlorometabolites in Poultry Tissues and Eggs from Laying Hens
Following Administration of Simazine (Residue Studies): Lab.
Proj. ID. ABR-88025. Unpublished study prepared by Ciba-Geigy
Corp. and EN-CAS Analytical Laboratories. 114 p.

GS-650070-73 Ciba-Geigy Corp. (1970) Fate of simazine in the
aquatic environment. Report No. GAAC-70013. Unpublished study
prepared by Ciba-Geigy Corp.
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GS-650070-20 Caballa, S.H. and J.B. Knaak (1972) Metabolism of
4c-simazine in large bluegills. Report No. GAAC-72096.
Unpublished study prepared by Ciba-Geigy Corp. 11 p.

MRIDs (not used):

00004662 Shaw, W.C.; Hilton, J.L.; Moreland, D.E.; Jansen, L.L.
(1960) Herbicides in plants. Pages 119-125,130-133, In The
Nature and Fate of Chemicals Applied to Soils, Plants, and
Animals. Washington, D.C.: U.S. Agricultural Research Service.
(ARS 20-9; also In unpublished submission received Sep 16, 1968
under 8F0676; submitted by Dow Chemical U.S.A., Midland, Mich.:
CDL:092090-B)

00012134 Kirby, B.W.; Rom, R.C.; Talbert, R.E. (1968) Effect of
Continuous Herbicicide Use. (Unpublished study received Jan 18,
1973 under 100-437; prepared by Chevron Chemical Co. in
cooperation with Univ. of Arkansas, submitted by Ciba-Geigy
Corp., Greensboro, N.C.; CDL:000242-AC)

00012165 Curtis, 0. (1969) Residue Report: AG-A No. 1743.
(Unpublished study received Jan 18, 1973 under 100-437; prepared
in cooperation with New York Agricultural Experiment Station,
Chevron Chemical Co. and Dalare Associates, Inc., submitted by
Ciba-Geigy Corp., Greensboro, N.C.; CDL:000242-BR)

00012167 Ciba-Geigy Corporation (1969) Residue Report: AG-A No.
1709. (Unpublished study received Jan 18, 1973 under 100-437;
prepared in cooperation with Chevron Chemical Co. and Dalare
Associates, Inc.; CDL:000242-BT)

00012168 Lord, W.J. (1969) Residue Report: AG-A No. 1753.
(Unpublished study received Jan 18, 1973 under 100-437; prepared
in cooperation with Univ. of Massachusetts, submitted by
Ciba-Geigy Corp., Greensboro, N.C.; CDL:000242-BU)

00012169 <Cutnam [sic], A.R. (1969) Residue Report: AG-A No.
1727. (Unpublished study received Jan 18, 1973 under 100-437;
prepared in cooperation with Michigan State Univ., Chevron
Chemical Co. and Dalare Associates, Inc., submitted by Ciba-Geigy
Corp., Greensboro, N.C.; CDL:000242-BV)

00012170 Richardson, C. (1969) Residue Report: AG-A No. 1700.
(Unpublished study received Jan 18, 1973 under 100-437; prepared
in cooperation with Chevron Chemical Co. and Dalare Associates,
Inc., submitted by Ciba-Geigy Corp., Greensboro, N.C.;
CDL:000242-BW)
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00012171 Richardson, C. (1969) Residue Report: AG-A No. 1698.
(Unpublished study received Jan 18, 1973 under 100-437; prepared
in cooperation with Chevron Chemical Co. and Dalare Associates,
Inc., submitted by Ciba-Geigy Corp., Greensboro, N.C.:
CDL:000242-BX)

00015641 Suzuki, H.K.; Whitacre, D.M.; Anderson, R.F. (1976)
Laboratory Report: Residue Project 75-1-D; Banvel (R):--Corn
(No-Till): Report No. 173. (Unpublished study received Mar 5,
1979 under 876-25; prepared in cooperation with Cal-Laboratories,
submitted by Velsicol Chemical Corp., Chicago, Ill.:
CDL:237957~F)

00017698 Houseworth, L.D. (1979) Tank Mixes of Metolachlor (6E,
8E) plus Simazine and/or Atrazine plus Paraquat or
Glyphosate=--Corn: Summary of Residue Data: Report No. ABR-79105.
Summary of studies 241543-B and 241543-D. (Unpublished study
received Jan 4, 1980 under 100-583; submitted by Ciba-Geigy
Corp., Greensboro, N.C.; CDL:241543-3)

00017699 Schnappinger, H.G. (1979) Simazine (Princep(R): 4L):;
Metolachlor (Dual (R) 8E); Paraquat (Paraquart 2CL); Glyphosate
(Roundup 4E): AG-A No. 5242 I-IIA (Unpublished study received Jan
4, 1980 under 100-583; prepared in cooperation with En-Cas
Laboratories, Chevron Chemical Co. and Analytical Development
Corp.; submitted by Ciba-Geigy Corp., Greensboro, N.C.:;
CDL:241543-B)

00017700 Rose, W.; Worsham, D. (1979) Simazine (Princep(R): 4L):
Metolachlor (Dual(R): 8E); Paraquat (Paraquat 2CL); Glyphosate
Roundup 4E): AG-A No. 5354. (Unpublished study received Jan 4,
1980 under 100-583; submitted by Ciba-Geigy Corp., Greensboro,
N.C.; CDL:241543-D)

00018430 Chevron Chemical Company (1971) Summary of Residue
Tests with a Tank-Mixture of Paraquat, Atrazine and Simazine
Applied as a Preplant, Preemergence Spray in Corn. Summary of
studies 008383~-AD through 008383-AG. (Unpublished study received
Jul 30, 1973 under 239-2186; CDL:008383-AC)

00018431 Henning, R.C.; Dewey, M.L.; Westberg, G.L. (1971)
Residue Data Sheet: Corn (Field): Test No. T-2148. (Unpublished
study received Jul 30, 1973 under 239-2186; prepared in
cooperation with Morse Laboratories, Inc., submitted by Chevron
Chemical Co., Richmond, Calif.; CDL:008383-AE)

00018432 Baker, H.R.; Henning, R.C.; Dewey, M.L.; et al. (1971)
Residue Data Sheet: Corn (Field): Test No. T-2149. (Unpublished
study received Jul 30, 1973 under 239-2186; prepared in
cooperation with Morse Laboratories, Inc., submitted by Chevron
Chemical Co., Richmond, Calif.; CDL:008383-AF)
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00018433 Henning, R.C.; Dewey, M.L. (1973) Residue Data Sheet:
Corn (Field): Test No. T-2150. (Unpublished study received Jul
30, 1973 under 239-2186; prepared in cooperation with Morse
Laboratories, Inc., submitted by Chevron Chemical Co., Richmond,
Calif.; CDL: 008383-AG)

00021578 Gulf 0Oil Chemicals Company (1969?) The Metabolism of
S-9115 in Plants, Animals and Soil. (Unpublished study received
on unknown date under 4090-EX-16; CDL:127223-J)

00022745 Leonard, O.A.; lider, L.A.; Glenn, R.K. (1965)
Absorption and Translocation of Herbicides by Thompson Seedless
(Sultanina) Grape, Vitis vinifera L. (Unpublished study received
Aug 30, 1965 under 6F0466; prepared by Univ. of California=--
Davis, Depts. of Botany and Viticulture and Enology, submitted by
Velsicol Chemical Corp., Chicago, Ill.; CDL:090517-AT)

00023213 Muller, P.W.; Payot, P.H. (1966) Fate of 14C-Labelled
Triazine herbicides in plants. Pages 61-70, In Isotopes Weed
Research: Proceedings of IAEA Symposium; 1965-66, Vienna,
Austria. N.P. (Also In unpublished submission received Jul 1,
1971 under unknown admin. no.; submitted by Shell Chemical Co.,
Washington, D.C.; CDL:221995-R)

00023215 Montgomery, M.L.; Botsford, D.L.; Freed, V.H. (1969)
Metabolism of Hydroxysimazine by corn plants. Journal of
Agricultural and Food Chemistry 17(6):1241-1243. (Also In
unpublished submission received Jul 1, 1971 under unknown admin.
no.; submitted by Shell Chemical Co., Washington, D.C.;
CDL:221995-U)

00023219 Ragab, M.T.H.; McCollum, J.P. (1961) Degradation of
c'“~1labeled Simazine by plants and soil microorganisms. Weeds
9(1):72-84. (Also In unpublished submission received Jul 1, 1971
under un- known admin. no.; submitted by Shell Chemical Co.,
Washington, D.C.; CDL:221995-2Z)

00023268 Monsanto Company (1974) Summary of Residue Data.
(Unpublished study received Dec 19, 1977 under 524-285;
CDL:232519-B)

00023308 Gigger, R.P. (1961) Determination of Small Amounts of
Atrazine, Propazine and Simazine. Undated method. (Unpublished
study received Mar 30, 1962 under 100-Ex-5; submitted by
Ciba-Geigy Corp., Greensboro, N.C.; CDL:122302-C)

00023309 Mattson, A.M.; Solga, J. (1962) Determination of
Simazine Residue in Macadamia Nuts. Method no. AG-3 dated Mar
21, 1962. (Unpublished study received Mar 30, 1962 under
100-EX-5; submitted by Ciba~Geigy Corp., Greensboro, N.C.;
CDIL.:122302-D)
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00023313 Fisher, E.; Rogers, B.L.; Wicks, G.; et al. (1960)
Residue Analysis. (Unpublished study received Apr 13, 1961 under
100-EX-5; prepared by Cornell Univ., Dept. of Pomology and
others, submitted by Ciba-Geigy Corp., Greensboro, N.C.;
CDL:122301~-N)

00023325 Gigger, R.P. (1961) Determination of Small Amounts of
Atrazine, Propazine and Simazine. Undated Method. (Unpublished
study received Oct 26, 1962 under 100-437; submitted by
Ciba-Geigy Corp., Greensboro, N.C.; CDL:101142-3)

00023354 Day, B.E. (19??) Analysis of Lemons from Treated
Orchards for Residues of Simazine: Table 6. (Unpublished study
received Apr 21, 1965 under 100-437; submitted by Ciba-Geigy
Corp., Greensboro, N.C.; CDL:000234-D)

00023502 Geigy Chemical Corporation (19??) The Determination of
Chlorotriazine Residues in Plant Material, Animal Tissues and
Water Using the Ultraviolet Method: Analytical Bulletin No. 7.
(Unpublished study received Aug 10, 1973 under 4F1425;
CDL:093800-F)

00023512 Houseworth, L.D.; Schnappinger, H.G.; Slagowski, J.L.;
et al. (1979) Tank Mixes of Metolachlor (6E, 8E) plus Simazine
and/or Atrazine plus Paraquat or Glyphosate--Corn: Summary of
Residue Data: Report No. ABR-79105. (Unpublished study received
Dec 10, 1979 under 100-583; prepared in cooperation with Chevron
Chemical Co. and others, submitted by Ciba-Geigy Corp.,
Greensboro, N.C.; CDL:241647-A)

00023628 Baker, H.R.; Henning, R.C.; Dewey, M.L.; et al. (1971)
Summary of Residue Tests with a Tank-Mixture of Paraquat,
Atrazine and Simazine Applied as a Preplant, Preemergence Spray
in Corn. (Unpublished study received Jul 2, 1975 under 239-2186;
prepared in cooperation with Morse Laboratories, Inc., submitted
by Chevron Chemical Co., Richmond, Calif.; CDL:119804-E)

00023883 Thompson, R.; Jensen, ?; Elmore, C.; et al. (1974) Crop
Residue Studies Summary for Devrinol 50-WP (4 Lbs. A.I./A) Tank
Mixed with Simazine 80-WP (0.5-1 Lb.A.I./A) and/or Paraquat (1
Lb.A.I./A) in California/Arizona. (Unpublished study received
Dec 17, 1974 under 476-2150; prepared in cooperation with Kern
County Land Company and others, submitted by Stauffer Chemical
Co., Richmond, Calif.; CDL:028423~J)

00023888 Motko, L. (1964) [Residue Data: Simazine on Apples]:

AG-A 884. (Unpublished study received Jan 15, 1966 under 7F0534;
submitted by Geigy Chemical Co., Ardsley, N.Y.; CDL:090650-C)
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00023892 Freed, V.H. (1961) The Distribution of Radiocactivity in
Boysenberry Plants Treated with Cl4 Labeled Simazine.
(Unpublished study received on unknown date under 100-435;
prepared by Oregon State Univ., Dept. of Agricultural Chemistry,
submitted by Ciba-Geigy Corp., Greensboro, N.C.; CDL:027035-D)

00023912 Tanimoto, T.; Hanson, N.S. (1958) 14C Labeled Simazine
on Sugar Cane Plant. (Unpublished study received Mar 18, 1959
under 100- 428; prepared by Hawaiian Sugar Planters Association,
Experiment Station, Dept. of Physiology and Biochemistry,
submitted by Ciba-Geigy Corp., Greensboro, N.C.; CDL:027036-C)

00023914 Wicks, G.; Holm, L. (1959) Simazine Residue Data:
Apples. (Unpublished study received on unknown date under
100-428; prepared by Univ. of Nebraska, North Platte Experiment
Station and Univ. of Wisconsin, submitted by Ciba-Geigy Corp.,
Greensboro, N.C.; CDL: 027036-E)

00023919 Sharpe, R.H.; Welker, W.V., Jr.; Rogers, B.L.; et al.
(1963) Simazine Residues--Peaches: AG-A 431. (Unpublished study
including AG-A 376, AG-A 343 and AG-A 339, received Dec 31, 1963
under 100-437; prepared by Univ. of Florida, Agricultural
Experiment Station, Dept. of Fruit Crops and others, submitted by
Ciba-Geigy Corp., Greensboro, N.C.; CDL:027033-D)

00023924 Ciba-Geigy Corporation (19?7?) Recovery Data.
(Unpublished study received Dec 31, 1963 under 100-437;
CDL:027033-I)

00023925 Humphreys, S.T.E. (1961) The Metabolism of Atrazine and
Simazine by Sugarcane Plants Four to Seven Months of Age.
(Unpublished study received Mar 12, 1962 under 100-437; prepared
by Univ. of Florida, submitted by Ciba-Geigy Corp., Greensboro,
N.C.; CDL:027031-G)

00023926 Lauden, L.L.; Millhollon, R.W. (1961) Simazine
Residues--Sugar Cane: AG-A 240. (Unpublished study including
AG-A 233, received Mar 12, 1962 under 100-437; prepared in
cooperation with American Sugar Cane League and U.S. Dept. of
Agriculture, Sugar Cane Field Station, submitted by Ciba Geigy
Corp., Greensboro, N.C.; CDL:027031-H)

00023968 Gilbert, F.A.; Maclean, W.J.; Crabtree, G. (1961)
Simazine Residues--Cherries: AG~A 153. (Unpublished study
including AG=-A 225 and AG-A 319, received Feb 12, 1962 under
100-437; prepared in cooperation with Univ. of Wisconsin,
Peninsular Branch Station and Oregon State Univ., Dept. of
Horticulture, submitted by Ciba-Geigy Corp., Greensboro, N.C.;
CDL:101138-4)

108



00023972 Ciba-Geigy Corporation (1963) Analysis of Fruit for
Simazine from Avocado Orchards Treated with Simazine: Table 7.
(Unpublished study received May 5, 1964 under 100-437;
CDL:119499-B)

00023975 King, C.A., Jr.; Ryan, G.F. (1963) Simazine
Residues--Grapefruit (Fruit): AG-A 631. (Unpublished study
including AG-A 390, received May 5, 1964 under 100-437; prepared
in cooperation with Univ. of Florida, Citrus Experiment Station,
submitted by Ciba-Geigy Corp., Greensboro, N.C.; CDL:119499-E)

00023989 Elmore, C.; Norten, J.; Schwer, ?; et al. (1976)
Surflan Alone and in Tank-Mix Combination with Karmex or Princep
for Weed Control in Bearing Fruit and Nut Plantings.

(Unpublished study received Sep 1, 1976 under 6F1859; prepared in
cooperation with Univ. of California and others, submitted by
Elanco Products Co., Div. of Eli Lilly and Co., Indianapolis,
Ind.; CDL:098067-J)

00023990 Elanco Products Company (1969) Oryzalin--Fruit and Nut
Crops. (Unpublished study received Sep 1, 1976 under 6F1859; CDL:
098067-K)

00023992 Larsen, H.; Sutton, D.L.; Eaton, A.R.; et al. (1966)
Summary of Residue Studies--Simazine 80W. (Unpublished study
received Mar 8, 1966 under 100-437; prepared in cooperation with
U.S. Fish and Wildlife Service, Fish Control Laboratory and
others, submitted by Ciba~Geigy Corp., Greensboro, N.C.;
CDL:101141-A)

00024003 Evrard, T.O. (1967) Movement of 32P, 35S, 45Ca, and
Four 14C Labeled Products in Chara vulgaris L., a Nonvascular
Aquatic Plant. (Unpublished study received Aug 28, 1975 under
100-437; prepared by Virginia Polytechnic Institute and State
Univ., submitted by Ciba-Geigy Corp., Greensboro, N.C.;
CDL:221042-B)

00024004 Evrard, T.0.; Chappel, W.E. (1967) Translocation of
Growth...in Chara vulgaris , a Nonvascular Aquatic Plant Found
in Virginia's Waters. By Virginia Polytechnic Institute, Water
Resources Research Center, Dept. of Plant Pathology and
Physiology. Blacksburg, Va.: VPI. (Also In unpublished
submission received Aug 28, 1975 under 100-437; submitted by
Ciba-Geigy Corp., Greensboro, N.C.; CDL:221042-C)

00024008 Funderburk, H.H., Jr.; Lawrence, J.M. (1963) Absorption
and translocation of radioactive herbicides in submersed and
emersed aquatic weeds. Weed Research 3(4):304-311. (Also In
unpublished submission received Aug 28, 1975 under 100-437;
submitted by Ciba-Geigy Corp., Greensboro, N.C.; CDL:221042-G)
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00024009 Funderburk, H.H., Jr.; Lawrence, J.M. (1977?)
Preliminary studies on the absorption of 14C-labeled herbicides
in fish and aquatic plants. Weeds ? (? ):217-219. (Also In
unpublished submission received Aug 28, 1975 under 100-437;
submitted by Ciba-Geigy Corp., Greensboro, N.C.; CDL:221042-H)

00024016 Sutton, D.L.; Bingham, S.W. (19?7?) Absorption and
translocation of Simgzine in parrotfeather. Weed Science ? (?
):431-435. (Also In unpublished submission received Aug 28, 1975
under 100-437; submitted by Ciba-Geigy Corp., Greensboro, N.C.;
CDL:221042-S)

00024024 Geigy Chemical Corporation (1960) Determination of
Small Amounts of Simazine and Atrazine. Undated method.
(Unpublished study received May 17, 1960 under 100-439;
CDL:120785-C)

00024028 Gigger, R.P. (19??) Analysis for Simazin Residues.
Undated method. (Unpublished study received Mar 25, 1957 under
unknown admin. no.; submitted by Ciba-Geigy Corp., Greensboro,
N.C.; CDL:222509-3)

00024033 Kahrs, R.A.; Holt, B.E.; Taylor, J.B.; et al. (1979)
Simazine plus Ametryn--Oranges and Grapefruit: Tank Mixes in
Florida and Texas of Princep(R):80W and Evik(R) :80W Reduction of
Preharvest Interval: Report No. ABR-79047. (Unpublished study
received May 17, 1979 under 100-437; prepared in cooperation with
Southern Fruit Co., submitted by Ciba-~Geigy Corp., Greensboro,
N.C.; CDL: 238512-A)

00024058 Geigy Chemical Corporation (19??) The Determination of
Chlorotriazine Residues in Plant Material, Animal Tissues and
Water Using the Ultraviolet Method. Ardsley, N.Y.: Geigy.
(Analytical bulletin no. 7; also In unpublished submission
received Mar 29, 1973 under 3F1378; CDL:093684-D)

00024076 Ries, S.K.; Hewetson, F.N.; McHenry, W.B.:; et al.
(1963) Simazine Residues--Pears (Fruit): AG-A 508. (Unpublished
study including AG-A 341, AG-A 181 and AG-A 23, received Dec 31,
1963 under 100-437; prepared in cooperation with Michigan State
Univ., Dept. of Horticulture and others, submitted by Ciba-Geigy
Corp., Greensboro, N.C.; CDL:000210-L)

00024080 Fisher, E.; Rogers, B.L.; Wicks, G.; et al. (1960)
[Simazine Residue Data for Apples]. (Unpublished study received
Dec 6, 1961 under 100-437; prepared by Cornell Univ., Pomology _
Dept. and others, submitted by Ciba-Geigy Corp., Greensboro,
N.C.; CDL: 000203-G)
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00024110 Rogers, B.L.; Fisher, E. (1960) Residue Analysis:
[Simazine]. (Unpublished study received Apr 13, 1961 under
100-437; prepared by Univ. of Maryland in cooperation with
Cornell Univ., Pomology Dept., submitted by Ciba-Geigy Corp.,
Greensboro, N.C.; CDL: 000489-M)

00024330 Foy, C.L. (1964) Volatility and tracer studies with
Alkylamino s-triazines. Weeds 12(? ):103-108. (Also In

unpublished submission received Jul 19, 1978 under 201-403;
submitted by Shell Chemical Co., Washington, D.C.; CDL:234469-F)

00024414 DeKraker, J.D.; Ilnicki, R.D.; Cole, R.H. (1969)
Residue Summary. (Unpublished study received Dec 17, 1973 under
100-439; prepared in cooperation with Rutgers, The State Univ. of
New Jersey and Univ. of Delaware, Georgetown Substation,
submitted by Ciba-Geigy Corp., Greensboro, N.C.; CDL:027056-B)

00024436 Lamoureux, G.L.; Stafford, L.E.; Shimabukuro, R.H.
(1972) Conjugation of 2-Chloro-4,6-bis(alkylamino)-s-triazines in
higher plants. Journal of Agricultural and Food Chemistry
20(5):1004-1010. (Also In unpublished submission received Jul
19, 1978 under 201-403; submitted by Shell Chemical Co.,
Washington, D.C.; CDL:234471-C)

00024442 Thompson, L., Jr. (1972) Metabolism of Simazine and
Atrazine by wild cane. Weed Science 20(2):153-155. (Also In
unpublished submission received Jul 19, 1978 under 201-403;
submitted by Shell Chemical Co., Washington, D.C.; CDL:234471-I)

00024448 Fishbein, L. (1970) Chromatography of Triazines.
Chromatographic Reviews 12(? ):167-238. (Also In unpublished
submission received Jul 19, 1978 under 201-403; submitted by
Shell Chemical Co., Washington, D.C.; CDL:234471-0)

00024692 DeKracker, J.D.; Wilson, H.P.; Ilnicki, R.D.; et al.
(1969) Residue Data. (Unpublished study received Jun 12, 1970
under 100-437; prepared in cooperation with Virginia Truck and
Ornamentals Research Station and others, submitted by Ciba-Geigy
Corp., Greensboro, N.C.; CDL:000290-B)

00024727 Montgomery, M.; Freed, V.H. (1961) The Uptake,
Translocation and Metabolism of Simazine and Atrazine by Corn
Plants. Weeds 9 (? ):231-237. (Also In unpublished submission
received Jul 19, 1968 under 201-403; submitted by Shell Chemical
Co., Washington, D.C.; CDL:234470-AE)

00024728 Montgomery, M.L.; Freed, V.H. (1964) Metabolism of
Triazine herbicides by plants. Journal of Agricultural and Food
Chemistry 12 (1):11-14. (Also In unpublished submission received
Jul 19, 1978 under 201-403; submitted by Shell Chemical Co.,
Washington, D.C.; CDL:234470-AF)
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00024786 Humphreys, T.E. (1960) Post-emergence Application of
Simazine and Atrazine to Young Sugarcane Plants. (Unpublished
study received Apr 6, 1961 under 100-439; prepared by Univ. of
Florida, Agricultural Experiment Station, Dept. of Botany,

submitted by Ciba-Geigy Corp., Greensboro, N.C.; CDL:027029-A)

00025409 Kahrs, R.A.; Taylor, J.B.; Holt, B.E.; et al. (197s6)
Simazine and Ametryn--Oranges and Grapefruit: Tank Mixes in
Florida and Texas of Princep(R):80W and Evik(R) :80W Postemergent
Directed Broadcast Applications: Report No. ABR-76091.
(Unpublished study received Mar 9, 1978 under 100-437; submitted
by Ciba-Geigy Corp., Greensboro, N.C.; CDL:233013-3)

00025415 Evrard, T.0. (1967) Movement of 32P, 35S, 45Ca, and
Four 14C Labeled Products in Chara wvulgaris L., a Nonvascular
Aquatic Plant. (Unpublished study received May 12, 1970 under
0F0996; prepared by Virginia Polytechnic Institute, submitted by
Geigy Chemical Co., Ardsley, N.Y.; CDL:091712-F)

00025416 Evrard, T.0.; Chappell, W.E. (1967) Translocation of
Growth Regulators in Chara vulgaris, a Nonvascular Aquatic Plant
Found in Virginia's Waters. (Unpublished study received May 12,
1970 under 0F0996; prepared by Virginia Polytechnic Institute,
Water Resources Research Center, submitted by Geigy Chemical Co.,
Ardsley, N.Y.; CDL:091712-G)

00025418 Funderburk, H.H., Jr.; Lawrence, J.M. (1963) Absorption
and Trans- location of Radicactive Herbicides in Submersed and
Emersed Aquatic Weeds. (Unpublished study received May 12, 1970
under 0F0996; submitted by Geigy Chemical Co., Ardsley, N.Y.;
CDL: 091712-J)

00025424 Sutton, D.L.; Bingham, S.W. (1969) Absorption and
Translocation of Simazine in Parrotfeather. (Unpublished study
received May 12, 1970 under O0F0996; submitted by Geigy Chemical
Co., Ardsley, N.Y.; CDL:091712-S)

00025425 Sutton, D.L.; Durham, D.A.; Bingham, S.W.; et al.
(1969) Influence of Simazine on Apparent Photosynthesis of
Aquatic Plants and Herbicide Residue Removal from Water.
(Unpublished study received May 12, 1970 under 0F0996; submitted
by Geigy Chemical Co., Ardsley, N.Y.; CDL:091712-T)

00025428 Funderburk, H.H., Jr.; Lawrence, J.M. (1963)
Preliminary Studies on the Absorption of 14C Labeled Herbicides
in Fish and Aquatic Plants. (Unpublished study received May 12,
1970 under 0F0996; submitted by Geigy Chemical Co., Ardsley,
N.¥Y.; CDL:091712-W) '
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00025448 Mattson, A.M. (1966) Amendment to Pesticide Petition 5
FO 447. (Unpublished study received on unknown date under 5F0447;
submitted by Geigy Chemical Corp., New York, N.Y.; CDL:092911-C)

00025449 Gold, B.; Bergman, R.; Martin, V. (1965) [S-Triazine
Herbicides: Tests in Milk and Crops]. (Unpublished study
received on unknown date under 5F0447; submitted by Geigy
Chemical Corp., New York, N.Y.; CDL:092911-D)

00025450 Geigy Chemical Corporation (19?7?) Results of
Investigations into the Possible Residue of Hydroxytriazine in
Raw Agricultural Commodities. (Unpublished study received Mar
19, 1965 under 5F0447; CDL:092911-E)

00025455 Cannizzaro, R.D.; Rolla, H.M. (1973) Determination of
Residues of Simazine and Its Mono-dealkylated Metabolite,
G-28279, in Fish by Gas Chromatography Using Microcoulometric
Detection. Method no. AG-213 dated Mar 15, 1973. (Unpublished
study received on unknown date under 0F0996; submitted by Geigy
Chemical Co., Ardsley, N.Y.; CDL:093306-F)

00025883 Dorman, D.L.; Agamalian, H.; DeSante, J.; et al. (1979)
Devrinol 50-WP: Summary of Crop Residue on Artichokes.
(Unpublished study received Jan 29, 1980 under 476-2108;
submitted by Stauffer Chemical Co., Richmond, Calif.;
CDL:099218-E)

00025885 Dewey, M.L.; Doty, C.; Griffin, M.; et al. (1976)
Devrinol 50-WP: Summary of Crop Residue on Avocados.

(Unpublished study received Jan 29, 1980 under 476-2108; prepared
in cooperation with Morse Laboratories, Inc. and Lemoniera Co.,
submitted by Stauffer Chemical Co., Richmond, Calif.;
CDL:099218-G)

00026294 Foy, C.L.; Bingham, S.W. (1969) Some Research
Approaches toward Minimizing Herbicidal Residues in the
Environment. (Unpublished study received May 12, 1970 under
0F0996; submitted by Geigy Chemical Co., Ardsley, N.Y.;
CDL:091712~-I)

00026296 Ragab, M.T.H.; McCollum, J.P. (1961) Degradation of
l4C-Labeled Simazine by Plants and Soil Microorganisms.
(Unpublished study received May 12, 1970 under 0F0996; submitted
by Geigy Chemical Co., Ardsley, N.Y.; CDL:091712-0)

00026303 Geigy Chemical Company (19?7?) Reasonable Grounds in

Support of This Petition: [Simazine]. (Unpublished study
received Jun 8, 1970 under O0F0996; CDL:093306-M)
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00027322 Anderson, L.; VanBuren, B.; Collins, R.; et al. (1976)
Summary of Residue Data: Devrinol on Strawberries. (Unpublished
study received Sep 7, 1976 under 476-2108; prepared in
cooperation with Utah State Univ. and others, submitted by
Stauffer Chemical Co., Richmond, Calif.; CDL:225547-E)

00027638 Baker, H.R.; Henning, R.C.; Dewey, M.L. (1971) Residue
Data Sheet: Field Corn: Test No. T-2147. (Unpublished study
received Jul 30, 1973 under 239-2186; prepared in cooperation
with Morse Laboratories, Inc., submitted by Chevron Chemical Co.,
Richmond, Calif.; CDL:008383-AD)

00027826 Geigy Chemical Company (1964) [Simazine Residue Data:
Peaches]: AG-A 800. (Unpublished study received Jan 15, 1966
under 7F0534; CDL:090650-I)

00027827 Geigy Chemical Company (1962) [Simazine Residue Data:
Sugar Cane]: AG-A 233. (Unpublished study including AG-A 240,
received Jan 15, 1966 under 7F0534; CDL:090650-J)

00027875 Kaiser, P.; Pochon, J.J.; Cassini, R. (19??) Influence-
of Triazine herbicides on soil microorganisms. [Without Title] ?
(? ):211-233, (Translated by D.M. Yermanos; also In unpublished
submission received Jul 17, 1978 under 100-541; submitted by
Ciba-Geigy Corp., Greensboro, N.C.; CDL:234455-R)

00027888 Geigy Chemical Company (19??) The Determination of
Chlorotriazine Residues in Plant Material, Animal Tissues and
Water Using the Ultraviolet Method. Ardsley, N.Y.: Geigy.
(Analytical bulletin no. 7; also In unpublished submission
received Jan 13, 1969 under 9F0792; CDL:093100-E)

00027922 Agamalian, H. (1962) Simazine Residues--Globe
Artichokes: AG-A 454. (Unpublished study including AG-A 232,
received Dec 31, 1963 under 100-437; prepared in cooperation with
Univ. of California, submitted by Ciba-Geigy Corp., Greensboro,
N.C.; CDL: 000210~I)

00027923 Ries, S.K.; Hewetson, F.N.; Crabtree, G. (1963)
Simazine Residues--Plums (Fruit): AG-A 509. (Unpublished study
including AG~-A 340 and AG-A 326, received Dec 31, 1963 under
100-437; prepared in cooperation with Michigan State Univ., Dept.
of Horticulture and others, submitted by Ciba-Geigy Corp.,
Greensboro, N.C.; CDL: 000210-M)

00027924 Crabtree, G.; MacLean, W.J.; Gilbert, F.A.; et al.
(1962) Simazine Residues--Black Cherries: AG-A 319. (Unpublished
study including AG-A 225 and AG-A 153, received Dec 31, 1963
under 100-437; prepared in cooperation with Oregon State Univ.,
Dept. of Horticulture and others, submitted by Ciba-Geigy Corp.,
Greensboro, N.C.; CDL:000210-N)
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00027942 Day, B.E. (1963) Field and Laboratory Experiments on
the Use of Simazine for Weed Control in Sub-tropical Fruit and
Nut Orchards. (Unpublished study received Oct 24, 1963 under
100-437; submitted by Ciba-Geigy Corp., Greensboro, N.C.:;
CDL:000225~A)

00027964 Ciba-Geigy Corporation (1973) Residue Data Summary.
Summary of studies 0Q09436-P through 009436-X. (Unpublished study
received Apr 19, 1974 under 100-437; CDL:009436-0)

00027965 Tucker, B.V.; Coan, R.M. (1973) Residue Report:
Cherries: AG-A No. 2605. (Unpublished study including test no.
T-2390, received Apr 19, 1974 under 100-437; prepared in
cooperation with Chevron Chemical Co. and Univ. of Michigan,
submitted by Ciba-Geigy Corp., Greensboro, N.C.; CDL:009436-P)

00027968 Tucker, B.V.; White, J.C. (1973) Residue Report:
Grapes: AG-A No. 2728 (Unpublished study received Apr 19, 1974
under 100-437; prepared in cooperation with Chevron Chemical Co.,
submitted by Ciba-Geigy Corp., Greensboro, N.C.; CDL:009436-S)

00027971 Tucker, B.V. (1973) Residue Report: Walnuts: AG-A No.
2722. (Unpublished study received Apr 4, 1974 under 100-437;
prepared in cooperation with Chevron Chemical Co., submitted by
Ciba-Geigy Corp., Greensboro, N.C.; CDL:009436-V)

00029633 Geigy Chemical Corporation (1960) Determination of
Small Amounts of Simazine and Atrazine. Undated method.
(Unpublished study received Oct 24, 1960 under 100-428;
CDL:027036-L)

00030179 Oberta, ?; Kevorkian, A. (1975) Devrinol 50-WP: Summary
of Crop Residue on Olives. (Unpublished study received Jan 29,
1980 under 476-2108; prepared in cooperation with Reedley
College, submitted by Stauffer Chemical Co., Richmond, Calif.;
CDL:099218-L)

00031528 Snow, J.G.; Tharrington, W.; Thetford, L. (1972)
Residue Summary: Simazine Corn 80W vs. 4L: Pre-emergent Treatment
of Simazine. (Unpublished study received Oct 19, 1972 under
100-526; submitted by Ciba-Geigy Corp., Greensboro, N.C.;
CDL:000566~B)

00031663 Macy, T.; Davis, N.; Turner, L.; et al. (1974)
Surflan~-Fruit and Nut Plantings. (Unpublished study received
Aug 1, 1974 under 5G1563; prepared in cooperation with Univ. of
California and others, submitted by Elanco Products Co., Div. of
Eli Lilly and Co., Indianapolis, Ind.; CDL:094266-G)
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00031664 Sieck, R.F.; Barton, S.J. (1972) Analytical Methods.
Method no. 5801615 dated Mar 29, 1972. (Unpublished study
received Aug 1, 1974 under 5G1563; submitted by Elanco Products
Co., Div. of Eli Lilly and Co., Indianapolis, Ind.; CDL:094266-H)

00031744 Baker, H.R.; Henning, R.C.; Dewey, M.L.; et al. (1971)
Summary of Residue Tests with a Tank-Mixture of Paraquat,
Atrazine and Simazine Applied as a Preplant, Preemergence Spray
in Corn. (Unpublished study received Jul 30, 1973 under 239-2186;
prepared in cooperation with Morse Laboratories, submitted by
Chevron Chemical Co., Richmond, Calif.; CDL:026962-K)

00032359 Elmore, C.L.; Daniels, D.; Warman, H.; et al. (1973)
Summary of Devrinol Residue Data for Pome Fruits. (Unpublished
study received on unknown date under 4F1447; prepared in
cooperation with Univ. of Connecticut, Agricultural Experiment
Station and others, submitted by Stauffer Chemical Co., Richmond,
Calif.; CDL:093855-~F) '

00032571 Parker, R.; Solether, N.; Solether, B.; et al. (1974)
Crop Residue Studies Summary for Devrinol 50-WP 4-6 Lbs.a.i./A on
Grapefruit and Oranges in Texas. (Unpublished study received Dec
17, 1974 under 476-2150; submitted by Stauffer Chemical Co.,
Richmond, Calif.; CDL:028421-H)

00033035 Thompson, R.; Jensen, ?; Elmore, C.; et al. (1974) Crop
Residue Studies Summary for Devrinol 50-WP (4 Lbs. a.i./A) Tank
Mixed with Simazine 80-WP (0.5-1 Lb.a.i./A) and/or Paraquat (1
ILb.a.i./A) in California/Arizona. (Unpublished study received
Dec 17, 1974 under 476-2108; prepared in cooperation with Univ.
of california--Davis and others, submitted by Stauffer Chemical
Co., Richmond, calif.; CDL:101111-C)

00034214 Swabey, Y.H.; Schenk, C.F. (1963) Report on Algicides
and Aquatic Herbicides. (Unpublished study received Jan 5, 1968
under 201-118; prepared by Ontario, Water Resources Commission,
submitted by Shell Chemical Co., Washington, D.C.; CDL:000755-N)

00035663 De Guzman, D.; Dorman, D.C.; LaRue, J.; et al. (1980)
Devrinol (R): Selective Herbicide: Summary of Crop Residue Data on
Stone Fruits. (Unpublished study received Jun 9, 1980 under
476-2199; prepared in cooperation with Reedley College and
others, submitted by Stauffer Chemical Co., Richmond, Calif.;
CDL:242620-E)

00035664 De Guzman, D.; Dorman, D.C. (1980) Devrinol(R):
Selective Herbicide: Summary of Crop Residue Data on Pome Fruits.
(Unpublished study received Jun 9, 1980 under 476-2199; prepared
in cooperation with Reedley College, submitted by Stauffer
Chemical Co., Richmond, Calif.; CDL:242620~F)
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00035665 De Guzman, D.; Dorman, D.C.; Rodgers, W.; et al. (1980)
Devrinol (R): Selective Herbicide: Summary of Crop Residue Data on
Citrus. (Unpublished study received Jun 9, 1980 under 476-2199;
prepared in cooperation with Reedley College, submitted by
Stauffer Chemical Co., Richmond, Calif.; CDL:242620-G)

00035666 DeGuzman, D.; Dorman, D.C.; Stiles, N.; et al. (1980)
Devrinol selective herbicide: Summary of crop residue data on
nuts. (Unpublished study received Jun 9, 1980 under 476-2199;
prepared in cooperation with Reedley College, submitted by
Stauffer Chemical Co., Richmond, Calif.; CDL:242620-H)

00035803 Montgomery, M.L.; Freed, V.H. (1964) Metabolism of
herbicides, metabolism of triazine herbicides by plants. Journal
of Agricultural & Foocd Chemistry 12(1):11-13. (Incomplete; also
In unpublished submission received Sep 19, 1966 under 7F0534;
submitted by Geigy Chemical Co., Ardsley, N.Y.; CDL:092912-B)

00035838 Eschbach, J.; Li, C. (1973) Residue Determination of
Simazine and Its Metabolites, G-28279 and G-30414 in Pecans Using
Gas Chromatography with Microcoulometric Detection and Thin-layer
Chromatography. Method no. AG-238 dated Feb 16, 1973.
(Incomplete; unpublished study received Mar 29, 1973 under
3F1378; submitted by Ciba-Geigy Corp., Greensboro, N.C.;
CDL:093685-2)

00035839 Ciba-Geigy Corporation (1963?) Reasonable Grounds in
Support of This Petition: [Simazine]. (Unpublished study
received Mar 29, 1973 under 3F1378; CDL:093685-B)

00037755 Rogers, B. (19??) Graph Showing Radioactivity of Paper
Chromatograms from Extracts of Simazine-Treated Corn and Soybeans
Compared with Simazine. (Unpublished study received Mar 19, 1958
under unknown admin. no.; prepared by Purdue Univ., submitted by
Ciba-Geigy Corp., Greensboro, N.C.; CDL:222507-S)

00037756 Roth, W. (1957) Plant Physiology: Compared Study on the
Reaction of Corn and Wheat to the Herbicide Simazine.
(Translation; unpublished study received Mar 19, 1958 under
unknown admin. no.; submitted by Ciba-Geigy Corp., Greensboro,
N.C.; CDL:222507-T)

00037757 Davis, D.E. (19??) Radioautographs of Corn, Cucumbers
and Cotton. (Unpublished study received Mar 19, 1958 under
unknown admin. no.; prepared by Alabama Polytechnic Institute,
submitted by Ciba-Geigy Corp., Greensboro, N.C.; CDL:222507-U)

00040664 Beynon, K.I.; Stoydin, G.; Wright, A.N. (1972) A
comparison of the breakdown of the Triazine herbicides Cyanazine,
Atrazine and Si- mazine in soils and in maize. Pesticide
Biochemistry and Physiology 2(2):153-161. (Also In unpublished
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submission received Jul 19, 1978 under 201-403; submitted by
Shell Chemical Co., Washington, D.C.; CDL:234476~D)

00040674 Kulshrestha, G.; Dewan, R.S.; Mani, V.S. (1976)
Dissipation of Simazine and Atrazine in soil and their uptake by
corn plants. Pesticides 10(10):21-24. (Also In unpublished
submission received Jul 19, 1978 under 201-403; submitted by
Shell Chemical Co., Washington, D.C.; CDL:234476~U)

00041371 Shell Development Company (1974) Residue Determination
of Triazine Herbicides in Crops: GLC-AFID-Method. Method
MMS-R-405-1 dated Jun 1974. (Unpublished study received Aug 28,
1980 under 476-2156; submitted by Stauffer Chemical Co.,
Richmond, Calif.; CDL:243177-J)

00048444 Chevron Chemical Company (1971) Summary of Residue
Tests with a Tank-Mixture of Paraquat, Atrazine and Simazine
Applied as a Preplant, Preemergence Spray in Corn. (Compilation;
unpublished study received Jul 2, 1975 under 239-2186;
CDL:223365-C)

00055672 Ciba-Geigy Chemical Corporation (1971) Metabolism of
s-Triazine Herbicides. (Unpublished study including letter dated
Dec 29, 1971 from J.R. Forsythe to Harold G. Alford, received Dec
29, 1971 under 100-437; CDL:231915-A)

00055681 Geigy Chemical Company (192?) Results of Investigations
into the Possible Residue of Hydroxytriazine in Raw Agricultural
Commodities. (Unpublished study received Oct 7, 1965 under
5F0447; CDL:092160-A)

00055682 Geigy Chemical Company (19??) [Toxicity of Simazine to
Rats, Dogs, Cattle and Sheep]. (Unpublished study received Oct
7, 1965 under 5F0447; CDL:092160-B)

00055683 Mattson, A.M.; Solga, J. (1965) Determination of
Simazine and Its Hydroxy Derivative in the Milk of Dairy Cows Fed
Simazine in Their Rations. 1Includes two undated methods
entitled: Method for determining unchanged Simazine; Method for
determining the hydroxy-derivative (hydroxy-Simazine).
(Unpublished study received Oct 7, 1965 under 5F0447; submitted
by Geigy Chemical Co., Ardsley, N.Y.; CDL:092160-C)

00073278 Geigy Chemical Corporation (19??) The Determination of
Chlorotriazine Residues in Plant Material, Animal Tissues and
Water Using the Ultraviolet Method. Ardsley, N.Y.: Geigy.
(Analytical bulletin no. 7; also In unpublished submission
received Oct 7, 1965 under 5F0447; CDL:092160-D)
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00080628 Johnston, C.D. (1961) Determination of Simazine in Milk
following Dietary Feeding to Dairy Cattle. (Unpublished study,
including letter dated Aug 18, 1961 from C.D. Johnston to Joseph
Marrus, received Mar 15, 1965 under 5F0447; prepared by Woodard
Research Corp., submitted by Geigy Chemical Corp., New York,
N.Y.; CDL: 090488-C)

00080630 Mattson, A.M.; Solga, J. (1963) Residues in Body
Tissues of Sheep and Cattle Receiving Simazine in Their Diet As
Compared with Residues of Propazine and Atrazine in Animals
Similarly Treated. Includes method nos. AG-9 dated Nov 1, 1962;
AG-14 dated Jan 30, 1963; AG-15 dated Jan 31, 1962; AG-26 dated
Oct 23, 1963. (Unpublished study received Mar 15, 1965 under
5F0447; submitted by Geigy Chemical Corp., New York, N.Y.;
CDL:090488-E)

00084428 Keezer, W.S., Jr.; LeBaron, H.M.; Simoneaux, B. (1970)
Metabolism of C' GS-14254 in Sugarcane. (Unpublished study
received on unknown date under 0F0855; submitted by Geigy
Chemical Corp., New York, N.Y.; CDL:091477-D)

00084429 Geigy Chemical Corporation (19??) [Residue of Simazine
on Sugarcane]. (Unpublished study received Oct 23, 1969 under
0F0855; CDL:091477-E)

00087672 Hamman, R.E. (1963) Letter sent to G.M. Downard dated
Apr 23, 1963: Simazine 80W. (Unpublished study including letter
dated Apr 30, 1963 from Robert E. Hamman to G.M. Downard,
received Apr 25, 1963 under 100-437; submitted by Ciba-Geigy
Corp., Greensboro, N.C.; CDL:101139-3)

00087676 Conn, R.L. (1978) Letter sent to Henry M. Jacoby dated
Apr 18, 1978: Princep(R): 80W herbicide: Princep(R): 4L
herbicide: Grapefruit and orange residue chemistry data.
(Unpublished study received Apr 18, 1978 under 100-437; submitted
by Ciba-Geigy Corp., Greensboro, N.C.; CDL:232481-3)

00093525 Geigy Agricultural Chemicals (1963) [Residues in Body
Tissues of Sheep and Cattle Receiving Simazine, Atrazine, and
Propazine]. (Compilation; unpublished study received Aug 1, 1966
under 7F0525; CDL:090628-H)

00094172 Hamman, R.E. (1962) Letter sent to G.M. Downard dated
Mar 8, 1962 [Simazine 80W for weed control in sugar cane].
(Unpublished study received Mar 12, 1962 under 100-437; submitted
by Ciba-Geigy Corp., Greensboro, N.C.; CDL:027031-3)

00103158 Fischer, W.; Honeycutt, R.; Cassidy, J. (1979)

Degradation of [delta]-l1l4C-simazine in Field Soil and Uptake of
the Degradation Products into Rotation Winter Wheat: M4-04-3PR,
3SR: Report No. ABR-79082. (Unpublished study received Jun 10,
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1982 under 100-631; submitted by Ciba-Geigy Corp., Greensboro,'
NC; CDL: 070914-R)

00103159 Fischer, W.; Honeycutt, R.; Cassidy J. (1979)
Degradation of [del- ta]-14C-simazine in Field Soil and Uptake of
the Degradation Products into Rotation Lettuce and Endive:
M4-04-7PR, 7SR, 8PR, 8SR: Report No. ABR-79083. (Unpublished
study received Jun 10, 1982 under 100-631; submitted by
Ciba-Geigy Corp., Greensboro, NC; CDL:070914-S)

00103160 Fischer, W.; Honeycutt, R.; Cassidy, J. (1979)
Degradation of [delta]-l4C-simazine in Field Soil and Uptake of
the Degradation Products into Rotation Oats: M4-04-6PR, 6SR:
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SIMAZINE

SECOND ROUND REVIEW

PRODUCT CHEMISTRY

TASK 1

(Final Report)

CONFIDENTIAL APPENDICES

Appendix
Appendix
Appendix
Appendix
Appendix

confidential Appendices to RCB's Scientific Review of the Regis-
tration Standard for the pesticide simazine [Confidential FIFRA

Trade Secret/CBI].
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Page is not included in this copy.

pages /9§  through 206 are not included in this copy.

The material not included contains the following type of

information:

Identity of product inert ingredients
Identity of product impurities

Description of the product manufacturing process

Description of product quality control procedures

Identity of the source of product ingredientsfi/ P

7/
Sales or other commercial/financial information

A draft product label

The product confidential statement of formula
Information about a pending registration action
FIFRA registration data

The document is a duplicate of page(s)

LT R L R

The document is not responsive to the request

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.






