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LINDANE
REGISTRATION STANDARD UPDATE
PRODUCT CHEMISTRY

TASK 4 |

-INTRODUCTION

A Product Search Listing conducted 7/30/90 identifies several
manufacturing-use products (MPs) containing lindane; these
products are listed below in Table 1. Technical (T) lindane is
not manufactured in the United States. Aall of the technical
lindane used in this country is imported and repackaged.

Table 1. Lindane manufacturing-use products.

Product EPA Reg. No. Registrant

99.5% T? 264-454 Rhone-Poulenc Ag Company, Inc.
99.5% T? 264-455 : ‘

99.5% T® 21137-3 EM Industries, Inc.

99.5% T 40083-1 Inquinosa (Industrias Quimicas del

Noroeste S.A.)

99.5% T 655-28 Prentiss Drug & Chemical Co., Inc.

99.5% T 655-393 : :

99.5% T 5481-225" Amvac Chemical Corp.

99% T 11220-19 T:ical

99.5% T 19713-61 Drexel Chemical Company i
99.5% T° 19713-191

100% T¢ 63823-12 Management Contract Services, Inc.

99.5% 19 63823-13

® Listed on the Product Search Listing as a formulation

intermediate (FI); however, based on manufacturing process and
product composition, this is a technical product (T), and will
be referred to as such throughout this document.

Listed on the Product Search Listing as a 99% formulation;
however, label changes to 99.5% were accepted 11/25/88.
Transferred from Wesley Industries (EPA Reg. No. 47916-~45) on
6/2/90. .

Transferred from Wesley Industrles (EPA Reg. No. 47916-46) on
6/2/90. Listed on the Product Search Listing as a 99% -
formulation; however, label changes to 99.5% were accepted
1/18/89.
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The Lindane Guidance Document dated 9/85 requires additional
generic and product-specific product chemistry data for lindane
manufacturing-use products. In response to the Guidance Document
requirements, members of The Centre International d'Etudes du
Lindane, CIEL, (Rhone-Poulenc, Inc., EM Industries, Inc.
representing Celamerck GmbH & Co., and Inquinosa) have submitted
data developed jointly. The following registrants have entered
into joint data agreements with CIEL in accordance with the
provisions of FIFRA §3(C)(2)(B)(ii): Prentiss, Amvac, and
Management Contract Services. . Data submitted in response to the
Guidance Document by CIEL members Rhone-Poulenc and Inquinosa
(1986; MRIDs 00160127, 00160128, 00160129, 00160130, 00164782,
and 00164783), and by Drexel (1986; MRID 00164198) are reviewed
in this Update document for their adequacy in fulfilling
outstanding data requirements.

Corresponding to each of the Topical Discussions listed below are

_ the Guideline Reference Numbers from "Pesticide Assessment
Guidelines - Subdivision D - Product Chemistry", referred to in
Title 40 of the Code of Federal Requlations (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 lindane.

Guidelines Reference No.
from 40 CFR §158.155-190

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

The following Product Chemistry data-are required:

O For the Rhone-Poulenc 99.5% Ts (EPA Reg. Nos. 264-454 and
264-455) additional data must be submitted pertaining to
product composition, starting materials and manufacturing
process, preliminary analysis, certified limits,
oxidizing/reducing action, explodability, storage
stability, and corrosiveness.

O  For the EM Industries, Inc. 99.5% T (EPA Reg. No. 21137-
3) additional data must be submitted pertaining to
product composition, starting materials and manufacturing
process, preliminary analysis, certified limits,
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oxidizing/reducing action, explodability, storage
stability, and corrosiveness.

For the Inquinosa 99.5% T (EPA Reg. No. 40083-1)
additional data must be submitted pertaining to product
composition, starting materials and manufacturing
process, preliminary analysis,. certified limits,
oxidizing/reducing action, explodability, storage
stability, and corrosiveness. -

For the Prentiss Drug and Chemical Co. 99.5% Ts (EPA Reg.
Nos. 655-28 and 655-393) additional data must be
submitted pertaining to starting materials and
manufacturing process, preliminary analysis,
oxidizing/reducing action, explodability, storage
stability, and corrosiveness.

For the Amvac Chemical Corp. 99.5% T (EPA Reg. No. 5481-
225) additional data must be submitted pertaining to
product composition, starting materials and manufacturing
process, preliminary analysis, certified limits,
oxidizing/reducing action, explodablllty, storage
stability, and corrosiveness.

For the Trical 99% T (EPA Reg. No. 5481-225) data must be
submitted pertaining to product composition, starting
materials and manufacturing process, discussion of the
formation of impurities, preliminary analysis, certified
limits, enforcement analytical methods, octanol/water
partition coefficient, oxidizing/reducing actlon,
explodability, storage stability, and corrosiveness.

For the Drexel 99.5% Ts (EPA Reg. Nos. 19713-61 and
19713-191) additional data must be submitted pertaining
to product composition, starting materials and
manufacturing process, discussion of the formation of
impurities, preliminary analysis, certified limits, -
enforcement analytical methods, octanol/water partition
coefficient, oxidizing/reducing action, explodability,
storage stability, and corrosiveness. '

For the Management Contract Services, Inc. 100% and 99.5%
Ts (EPA Reg. Nos. 63823-12 and 63823-13, respectively)
data must be submitted pertaining to product composition,
starting materials and manufacturing process, preliminary
analysis, certified limits, oxidizing/reducing action,’
explodability, storage stability, and corrosiveness.



PRODUCT IDENTITY AND COMPOSITION

61-1. Product Composition

The Lindane Guidance Document dated 9/85 does not require
additional generic or product-specific data concerning product
composition. - However, updated Confidential Statements of Formula
(CSFs) have béen submitted for several products; these are
presented in Confidential Appendix A and conclusions are cited
below. ‘ '

EM Industries submitted a CSF dated 3/17/86 (product registration
jacket) which does not satisfy the requirements of 40 CFR
§158.155 (Guidelines Reference No. 61-1) regarding product
identity for the EM Industries 99.5% T (EPA Reg. No. 21137-3)
because the identity, purpose, and nominal concentration must be
submitted for each inert ingredient present at 20.1%. Additional
data are required.

Prentiss Drug & Chemical Co. submitted CSFs dated 12/14/87
(product registration jackets) which satisfy the requirements of
40 CFR §158.155 (Guidelines Referéence No. 61-1) regarding product
identity for the 99.5% Ts (EPA Reg. Nos. 655-28 and 655-393). No
additional data are required. However, the nominal -
concentrations (99.0) do not agree with the revised label claims
(99.5%) ; updated CSFs reflecting the revised nominal
concentrations must be submitted.

Confidential Statements of Formula submitted by Amvac (dated

' 6/19/86; product registration jacket) for the 99.5% T (EPA Reg.
No. 5481-225) and Management Contract Services (dated 5/3/88;
product registration jacket) for the 100% T and 99.5% T (EPA Regq.
Nos. 63823-12 and 63823-13) do not satisfy the requirements of 40
CFR §158.155 (Guidelines Reference No. 61-1) regarding product
identity because the nominal concentration of the active
ingredient must be based on the nominal concentration of the
active ingredient in the technical source product. 1In addition,
the label claim for the Management Contract Services 100% T (EPA
" Reg. No. 63823-12) should be changed. Additional data are
required. " :

Current CSFs were not available for review for the following
products: the Rhone Poulenc 99.5% Ts (EPA Reg. Nos. 264-454 and
264-455), the Inquinosa 99.5% T (EPA Reg. No. 40083-1), the
Trical 99% T (EPA Reg. No. 11220-19), and the Drexel 99.5% Ts
(EPA Reg. Nos. 19713-61 and 19713-191). Updated CSFs are .
required for prodper evaluation of product chemistry data for each
product. Additional data are required pertaining to product
identity for these products. '



61-2. Starting Materials and Manufacturing Process

The Lindane Guidance Document dated 9/85 specifies generic and
product-specific data requirements for lindane regarding starting
materials and the manufacturing processes. Data submitted in
response to the Guidance Document are presented in Confidential
Appendix B; conclusions are discussed below.

CIEL members, Rhone~Poulenc (1986; MRID 00160128) and Ingquinosa
(1986; MRID 00160127), submitted identical descriptions of the
starting materials and manufacturing process for their 99.5% Ts
(EPA Reg. Nos. 264-454, 264-455, and 40083-1). These data do not
satisfy the requirements of 40 CFR §158.160-162 (Guideline
Reference No. 61-2) regarding starting mdterials and the
manufacturing process because the following information was not
provided: (i) amounts and order in which the starting materials
were added; (ii) clarification of whether the process is a batch
or continuous process; (iii) duration of each step and the total
process; (iv) description of the equipment used in the process;
and (v) quality control measures used to ensure the integrity of
the product. Additional information is required.

Once the outstanding data requirements have been met, this
information will satisfy the requirements of 40 CFR §158.160-162
(Guideline Reference No. 61-2) for the Rhone-Poulenc 99.5% T's
(EPA Reg. Nos. 264-454 and 264-455), the EM Industries 99.5% T
(EPA Reg. No. 21137-3), the Inquinosa 99.5% T (EPA Reg. No.
40083-1), the Prentiss 99.5% Ts (EPA Reg. Nos. 655-28 and 655-
393), the Amvac 99.5% T (EPA Reg. No. 5481-225), and the
Management Contract Services 100% T and 99.5% T (EPA Reg. Nos.
63823-12 and 63823-13).

Drexel (1986; MRID 00164198) submitted a description of the
starting materials and manufacturing process for the 99.5% T (EPA
Reg. No. 19713-191). This information does not satisfy the
requirements of 40 CFR §158.160~162 (Guideline Reference No.
61-2) regarding starting materials and the manufacturing process
for the Drexel 99.5% T (EPA Reg. No. 19713-191) because the
following information was not provided: (i) technical
specifications and suppliers for all starting materials; (ii)
amounts and order in which the starting materials were added;
(iii) clarification of whether the process is a batch or
continuous process; (iv) duration and controlled parameters
(temperature, humidity, and pressure) of each step and the total
process; (v) description of the equipment used in the process;
and (vi) quality control measures used to ensure the integrity of
the product. Additional information is required.

No information pertaining to the starting materials and
formulation/manufacturing processes has been submitted for - the
Trical 99% T (EPA Reg. No. 11220-19) and the Drexel 99.5% T (EPA



Reg. No. 19713-61). Data requirements remain outstanding for
these products.

61-3. Discussion of the Formation of Impurities

The Lindane Guidance Document dated 9/85 requires generic and
product-specific data for lindane regarding discussion of
formation of impurities, with specific reference to the potential
for formation of dioxins and dibenzofurans.

In response to the Guidance Document, CIEL member Rhone-Poulenc
(1986; MRID 00160129) submitted a discussion of the formation of
impurities during the manufacture of technical lindane, including
a discussion of the potential for formation of dioxins and
dibenzofurans, for the 99.5% Ts (EPA Reg. Nos. 264-454 and 264-
455). These discussions are presented in Confidential Appendix
C. This information satisfies the requirements of 40 CFR
§158.167 (Guideline Reference No. 61-3) regarding discussion of
formation of impurities for the Rhone-Poulenc 99.5% T's (EPA Redq.
Nos. 264-454 and 264-455), the EM Industries 99.5% T (EPA Reg.
No. 21137-3), the Inquinosa 99.5% T (EPA Reg. No., 40083-1), the
Prentiss 99.5% Ts (EPA Reg. Nos. 655-28 and 655-393), the Amvac
99.5% T (EPA Reg. No. 5481-225), and the Management Contract
Services 100% T and 99.5% T (EPA Reg. Nos. 63823-12 and 63823-
13). No additional information is required. -

No information pertaining to discussion of formation of
impurities was submitted for the Trical 99% T (EPA Reg. No.
11220-19) and the Drexel 99.5% Ts (EPA Reg. Nos. 19713-61 and
19713-191). Data requirements remain outstanding for these
products.. )

ANALYSIS AND CERTIFICATION OF PRODUCT INGREDIENTS

62-1. Preliminary Analysis

The Lindane Guidance Document dated 9/85 specifies generic and
product-specific data requirements for lindane regarding
preliminary analysis. Data submitted by the registrants in
response to the Guidance Document are presented in Confidential
Appendix D and the conclusions are discussed below. :

CIEL members Rhone-=Poulenc (1986; MRID 00164782) and Inquinosa
(1986; MRID 00164783) submitted preliminary analysis data for
their 99.5% T's (EPA Reg. Nos. 264-454, 264-455, and 40083-1),
including analysis for dioxins and dibenzofurans at the 1 ppb
level, which do not satisfy the requirements of 40 CFR §158.170
(Guideline Reference No. 62-1) regarding preliminary analysis
because the registrants did not establish that the method used
for analysis of dioxins and dibenzofurans could guantitate the
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reference standard, 2,3,7,8-TCDD, to 0.1l ppb. Additional data
are required. _ )

Once outstanding data requirements have been met, these data will
satisfy the requirements of 40 CFR §158.170 (Guideline Reference
No. 62-1) for the Rhone-Poulenc 99.5% T's (EPA Reg. Nos. 264-454
and 264-455), the EM Industries 99.5% T (EPA Reg. No. 21137-3),
the Inquinosa 99.5% T (EPA Reg. No. 40083-1), the Prentiss 99.5%
Ts (EPA Reg. Nos. 655-28 and 655-393), the Amvac 99.5% T (EPA
Reg. No. 5481-225), and the Management Contract Services 100% T
and 99.5% T (EPA Reg. Nos. 63823~12 and 63823-13)

Drexel submitted data (1986; MRID 00164198) which do not satisfy
- the requirements of 40 CFR §158.170 (Guideline Reference No.
62~1) regarding preliminary analysis for the Drexel 99.5% T (EPA
‘'Reg. No. 19713-191) because the preliminary analysis did not
include all components present at 20.1% and did not include
analysis for dioxins or dibenzofurans. Additional data are
required. .

No data pertaining to preliminary analysis were submitted for the
Trical 99% T (EPA Reg. No. 11220-19) and the Drexel 99.5% T (EPA
Reg. No. 19713-61). Data requirements remain outstanding for
these products.

62-2. Certified Limits

The Lindane Guidance Document dated 9/85 specifies generic and
product-specific data requirements for lindane regarding
certification of ingredient limits. Data submitted by the
registrants in response to the Guidance Document are presented in
Confidential Appendix A and conclusions are discussed below.

CIEL member Rhone-Poulenc submitted a statement of proposed
certified limits (1986; MRID 00164782) for the 99.5% Ts (EPA Reg.
Nos. 264-454 and 264-455) which does not satisfy the requirements
of 40 CFR §158.175 (Guideline Reference No. 62-2) regarding
certified limits because an upper certified limit was not
submitted for the active ingredient. The registrant must submit
these certifications on EPA Form 8570-4 (Rev. 2-85). Additional
data are required.

Prentiss Drug & Chemical Co. submitted CSFs for the 99.5% Ts (EPA
Reg. Nos. 655-28 and 655-393) which satisfy the requirements of
40 CFR §158.175 (Guidelines Reference No. 62-2) regarding
certified limits for the Prentiss 99.5% Ts (EPA Reg. No. 655-28
and 655-393). No additional data are required. '

Amvac submitted a CSF for the 99.5% T (EPA Reg. No. 5481-225)
which does not satisfy the requirements of 40 CFR §158.175
(Guidelines Reference No. 62-2) regarding certified limits

7 . -



QUALITY GONTROL PROCEDURE TNFORMATION IS NOT INCLUDED

Appendlx E.

because the registrant referenced certified limits for the active
ingredient in the technical source product, instead of proposing
specific certified limits for the active ingredient in the 99.5%

T (EPA Reg. No. 5481-225). The registrant must submit updated

certified limits on EPA Form 8570-4 (Rev. 2-85). Additional data
are required.

Drexel submitted a certification of limits statement (1986; MRID
00164198) which satisfies the requirements of 40 CFR §158.175
(Guideline Reference No. 62-2) regarding certified limits for the
99.5% T (EPA Reg. No. 19713-191). No additional data are

required for this topic; however, certified limits must be
submitted on EPA Form 8570~4 (Rev. 2- 85)

Management Contract Services submitted CSFs for the 100% T and
99.5% T (EPA Reg. Nos. 63823-12 and 63823-13) which do not
satisfy the requirements of 40 CFR §158.175 regarding certified
limits because certified limits for the active ingredient were
based on the amount of technical source product used rather than
on the nominal concentration of active ingredient in the source
technical product. The registrant must submit updated certified
limits on EPA form 8570-4 (Rev. 2-85). The forms must reflect
the new registrant and registration numbers. 1In addition, the
registrant is required to certify that the manufacturing process

and location have not changed since transfer of the products from
Wesley Industries. Additional data are required.

‘"Information pertaining to certified limits is either unavailable
for review or has not been submitted for the EM Industries 99.5%
T (EPA Reg. No. 21137-3), the Inquinosa 99.5% T (EPA Reg. No.
40083-1), the Trical 99% T (EPA Reg. No. 11220-19), and the

Drexel 99.5% T (EPA Reg. No. 19713- 61) Data requirements remain
outstandlng for these products.

'62-3.. Enforcement Anal 1cal Methods

The Lindane Guidance Document daLed 9/85 specifies generic and

product-specific data requirements for lindane regardlng
analytical methods to verify certlfled limits.

CIEL member Rhone-Poulenc-(1986, "MRID 00164782) submitted
enforcement analytical methods for the determination of lindane
per se and its impurities. The analytical methods for the -
determinatiopn -f 1m-ur1t1es are dlscussed in Confldentlal




LY CONTROL PROCEDURE INFORMATION IS NOT INCLUDED
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If the regilstrant intends

entorcement -of certified limits, then a complete description of
the method is required along with complete Valldatlon data

These data satisfy the requirements of 40 CFR §158. 180 (Guldellne
Reference No 62-3) regarding enforcement analytical methods for

the Rhone-Poulenc 99.5% T's (EPA Reg. Nos. 264-454 and 264-455),
the EM Industries 99.5% T (EPA Reg. No. 21137-3),
99.5%.T (EPA Reg. No. 40083-1),
Nos. 655-28 and 655-393),

the Inquinosa
the Prentiss 99.5% Ts (EPA Reg.

the Amvac 99.5% T (EPA Reg. No. 5481~

225), and the Management Contract Servicés 100% T and 99.5% T
(EPA Reg. Nos. 63823-12 and 63823-13). No additional data are
required.

Drexel (1986; MRID 00164198) submitted a GC method for analysis
of lindane in the technical product.

These data do not satisfy the requirements of 40 CFR §158.180
(Guideline Reference No 62-3) regarding enforcement analytical
methods for the Drexel 99.5% Ts (EPA Reg. Nos. 19713-61 and
19713-191) because no validation data or statements regarding
precision and accuracy were provided -for the methods. :
Furthermore, because additional data are required for this
product pertaining to discussion of the formation of impurities
and preliminary analysis, additional impurities of toxicological
significance may yet be identified. . In addition, no enforcement
analytical methods have been submitted for additional-ingredients
or impurities that may be determined to be toxicologically

significant. Additional data are requlred.

No 1nformatlon pertaining to enforcement analytical methods has
been submitted for the Trical 99% T (EPA Reg. No. 11220-19).
Data requirements remain outstanding for this product.

PHYSTICAL AND CHEMICAL CHARACTERISTICS

The Lindane Guidance Document dated 9/85 requires only '
octanol/water partition coefficient data (Guideline Reference No.
63-11) for the technical grade of the active ingredient (TGAI).

However updated requirements include the following additional

physicochemical characteristics for manufacturing-use products
(MPs): oxidizing/reducing action, flammability, explodability,

9.



storage stability, viscosity, miscibility, and corrosiveness
(Guideline Reference Nos. 63-14 through 20). Since all the
registered technical products are solids, flammability,
viscosity, and miscibility are not applicable.

CIEL member Rhone-Poulenc submitted octanol/water partltlon
coefficient data (1986; MRID 00160130) for the 99.5% Ts (EPA Reg.
Nos. 264-454 and 264-455). The average log of K ,6 is 3.50 (a
partition coefficient of 3135 * 990). The analytlcal method used
.to determine the coefficient was thoroughly presented in the
submission. These data satisfy the requirements of 40 CFR
§158.190 (Guideline Reference No. 63-11) for the Rhone-Poulenc
99.5% T's (EPA Reg. Nos. 264-~454 and 264-455), the EM Industries
99.5% T (EPA Reg. No. 21137-3), the Inquinosa 99.5% T (EPA Regq.
No. 40083-1), the Prentiss 99.5% Ts (EPA Reg. Nos. 655-28 and
655-393), the Amvac 99.5% T (EPA Reg. No. 5481-225), and the
Management Contract Services 100% T and 99.5% T (EPA Reg. Nos.
63823-12 and 63823-13). Data pertaining to oxidizing/reducing
action, explodability, storage stability, and corr051veness
remaln outstandlng for all the products listed above.

No data pertalnlng to physicochemical properties have been
submitted for the Trical 99% T (EPA Reg. No. 11220-19) and the
Drexel 99.5% Ts (EPA Reg. Nos. 1973-191 and 19713-61). The
following data requirements remain outstanding for these
products: octanol/water partition coefficient,
oxidizing/reducing action, explodability, storage stablllty, and
corrosiveness.

10
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Product Chemistry Citations (used):

00160127 Inquinosa (1977) Synthesis of Llndane. Unpublished
study. 4 p. ’

00160128 Rhone-Poulenc Inc. (1986) Synthesis of Lindane.
Unpublished study. 4 p.

00160129 Buys, M. (1986) Lindane...Product Identity and
Composition... Discussion of the Formation of Impurities: Report
AG/CRLD/AN/MB/ID/15274.86. Unpublished study prepared by
Rhone-Poulenc Agrochimie. 10 p.

00160130 Mirfakhrae, K.; Norris, F. (1986) Determination of the
Octanol/Water Partition Coefficient of Lindane: Ref. No.
86/BHL/191/AG: ASD No. 86/187. Unpublished study prepared by
Rhone-Poulenc Inc. 26 p.

00164198 Drexel Chemical Co. (1986) Drexel Lindane 99.5%
Technical: :Product Chemistry Data:. Unpublished study. 15 p.

00164782 Viziere, G. (1986) Lindane: Analysis and Certification
of Product Ingredients: AG/CRLD/AN/MB/ID/15871.86. Unpublished
study prepared by Rhone-Poulenc Agrochimie. 57 p.

00164783 Buys, M. (1986) Lindane: Analytical Data for the
Technical Grade Lindane Produced by Inquinosa: Report
AG/CRLD/AN/MB/ID/158874.86. Unpublished study prepared by -
Rhone-Poulenc Agrochimie. 9 p.

Product Chemist Citations (not used):

These MRIDs pertain to end-use products or, in the case of MRID
00157343, a cancelled product. .

00145806 Chipman Inc. (19?7?7) :Product Chemlstry of Agrox S
-Sunflower Seed Treatment Insect1c1de—Fung1c1de Unpublished
study. 1 p.

00157343 Sumitomo Corp. of America. (1986) The Specification and
Method of Analysis of Lindane. Unpublished study. 8 p.

00160363 Tucker, D.,comp. (1986) Product Chemistry in Support of
Registration of Lindane 20 EC. Unpublished compilation prepared
by Micro Flo Co. 83 p. - .

00161845 0-Cal Chemical Co., Inc. (1986) C.I.A. Lab Preliminary

Analysis and Product Specific Data Report: :Lindane:.
Unpublished compilation. 6 p.
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00162211 Espoy, H. (1986) :Product Chemistry Data for 13%
Lindane, 021585:. Unpublished study prepared by Associated
‘Laboratories. 2 p.

00162372 Gustafson, Inc. (1986) Product Chemistry Data: Vivatax
PCNB-Lindane Flowable Fungicide. Unpublished study. 21 p.

00162620 Espoy, H. (1986) :Product Chemistry of Terminate
Flowable Termiticide Concentrate:: Lab No. F14247. Unpublished
study prepared by Orion Chemical. 2 p.

00164940 Mote, J.:; Rosa, F.; Wurther, C. (1986) Product Chemistry
Data: Gustafson Vitavax-diazinon-lindane Seed Treatment:
Laboratory Project Id. R101:45. Unpublished study prepared by
Gustafson, Inc. 15 p.

40195301 Lemm, J. (1986) Product Identity and Composition: .
:Rockland Tree & Shrub Spray:. Unpublished study prepared by OK
Analytical Laboratories. 4 p. '

40292201 Westerterp, P.; Lawson, M. (1987) Granol Plus
Insecticide and Fungicide Cereal Seed Treatment: Product
Stability Evaluation Report. Unpublished study prepared by
Chipman. 3 p. _

40421501 Knowlton, L.; Atsma, B. (1987) Lindane 20 - Product
Chemistry Data: Code No. EXP87003. Unpublished compilation
prepared by Universal Cooperatives, Inc. 14 p. :

40562901 Wurz, J. (1988) Product Chemistry for Bonide Crotox II
Seed Protector. Unpublished study prepared by Bonide Chemical
Co., Inc in conjunction with Syracuse University. 21 p.

40819001 Lail, L. (1988) Agrox Super: Product Chemistry: Study
No. PC-88-014. Unpublished study prepared by Ciba-Geigy Corp.
95 p. ' :

40833601 Wurz, J. (1988) Product Chemistry for Bonide Lawn de
Gruber. Unpublished study prepared by Bonide Chemical Co., Inc.
in cooperation with Utica College of Syracuse Univ. 15 p.

41006401 Rosa, F.; McArdle, T. (1988) Storage Stability Data:
Gustafon Vitavax-Diazinon-Lindane Seed Treatment: Project.ID No.
89-007. Unpublished study prepared by Trace Chemical Co., Inc.
10 p. .

41427901 Mote, J.; Rosa, F.; Dempsay, A. (1990) Product Chemistry
Data: Gustafson Vitavax-Thiram-Lindane Flowable
Fungicide-Insecticide: Lab Project Number: R208:99-1:IVQD.
Unpublished study.prepared by Gustafson, Inc. 55 p.
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41339801 Tucker, D.; comp. (1986) Product Chemistry for Lindane
20 EC: Lab Project ID: LINDANE 20 EC. Unpublished study prepared
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LINDANE
REGISTRATION STANDARD UPDATE
RESIDUE CHEMISTRY

Task - 4

INTRODUCTION

The 8/11/89 Update of the Index of Pesticide Chemicals identifies
registered food/feed uses for the insecticide lindane on the
following crops: apple, apricots, broccoli, Brussels sprouts,
cabbage, cantaloupes, cauliflower, celery, cherries, collards,
cucumbers, cucurbits, grapes, kale, lettuce, melons, okra, onions
(dry bulb only), peas, peaches, pears, pecans, peppers, plums
(fresh prunes), pumpkins, spinach, squash, tomatoes, and
watermelons. Lindane formulations are also registered for: (i)
seed treatment use on alfalfa, barley, beans (including succulent
and lima beans), beets, broccoli, Brussels sprouts, cabbage,
cantaloupes, carrots, clover, corn (field, sweet, and popcorn),
cotton, cucumbers, flax, lentils, lettuce, oats, okra, onions
(dry bulb only), peas, pumpkins, radishes, rye, safflower, small
grains, sorghum, soybeans, spinach, squash, sudangrass, sugar
beets, sunflower, tomatoes, watermelons, and wheat; and (ii) for
use on tobacco. Formulations registered for seed treatment,
bark, fbliar, delayed dormant, preplant and postplant soil
applications, premises and animal treatment (including bath or
wash, back rubber, dip, dust, sponge on, and spray) include the
1-25% dust (D), the 1-75% wettable powder (WP), the 1-75% WP/D,
the 0.87-2 1lb/gal emulsifiable concentrate (EC), the 0.5-40% EC,
the 4 lb/gal flowable concentrate (F1lC), the 6.45-40% FlC, the
-0.36 1lb/gal soluble concentrate/liquid (SC/L), the 2.5-12.6% -
SCc/L, the 1.01 1lb/gal ready-to-use (RTU), the 0.1-10.5% RTU, and
the 1 and 3% pressurized liquid (PrL) formulations.

The Lindane Guidance Document dated September, 1985 identifies
outstanding data gaps for plant and animal metabolism; residue
analytical methods (reserved); storage stability data; magnitude
of the residue in apples, apricots, asparaqus, avocados,
broccoli, Brussels sprouts, cabbage, cauliflower, celery,
cherries, collards, cucumbers, eggplant, guavas, grapes, kale,
kohlrabi, lettuce, mangoes, melons, mushrooms, mustard greens,
nectarines, okra, onions (dry bulb only), peas, peaches, pears,
pecans, peppers, pineapples, plums (fresh prunes), pumpkins,
quince, spinach, strawberries, squash, Swiss chard, tobacco, and
tomatoes, and for the following crops for seed treatment only
(alfalfa, barley, beans (succulent and dry), beets, carrots,
clover, corn (field, sweet, and popcorn), cotton, flax, lentils,
oats, radishes, rye, safflower, sorghum, soybeans, sudangrass,
sugar beets, sunflowers, and wheat), and in the processed
products of apples, cotton, grapes,.pineapples, sunflower seeds,



soybeans, and tomatoes; and the magnitude of the residues in
meat, milk, poultry, and eggs. :

In response to the Guidance Document, Rhéne-Poulenc AG Co.
submitted 16 volumes of data pertaining to the nature of the
residues in plants (MRIDs 40410902, 40431201, and 40431204),
nature of the residues in animals (MRIDs 40271301 and 40271302),
residue analytical methods (MRIDs 40431202, 40431206, and |
40431208), storage stability data (MRIDs 40431203, 40431205, and
40660502), magnitude of the residue in plants (MRID 40431207),
and magnitude of the residues in animals (MRIDs 40660501,

40660503, 40660504, and 40660505) which have been reviewed by the

Agency. In -addition, Rhéne-Poulenc AG Co. submitted 11 volumes
of data pertaining to magnitude of the residues in apples (MRIDs
41289401 and 41289402), cabbage (MRID 41289403), cucumbers (MRID
 41289404), grapes (MRIDs 41289405 and 41289406), lettuce (MRID
41289407), peaches (MRID 41289408), pecans (MRIDs 41289601 and
41421001), and tobacco (MRID 41289409) which are reviewed in this
update for their adequacy in fulfilling the outstanding data
‘requirements. The available data up to 9/27/90 have been
included in this update.

Tolerances for lindane residues in or on food and feed
commodities and animal products are currently expressed in terms
of residues of lindane (gamma isomer of benzene hexachloride) [40
CFR §180.133]. '

SUMMARY
The following Lindane residue chemistry data are required:

O Additional data pertaining to plant and animal
metabolism, residue analytical methods, and storage
stability. ’

O  Tolerances must be proposed di suppg;ting E;sidue data
submitted for alfalfd, clove¥, barley, beans, beets,”
radisheéf»g;rroté, corr, cotton, oats, ryé, sorghun,
wheat; fla¥, lentil¥, peas, safflower, soybeans,
sudangraséf'sugar beets, and sunflower for which seed

‘treatments are registered.

O Aadditional residue data are required for lettuce,
cabbage, cucumber, apple, peaches, dgrapes, pecans, and
tobacco. ) :

O Additional processing data are required for apples and
grapes.

©] The registrants must amend allipertinent product labels
to specify a maximum single application rate (expressed
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~in 1b ai/A) and a maximum seasonal rate or number of
applications per season; a minimum interval between
applications and a PHI must also be specified. The
submitted data must reflect these specifications.

QUALITATIVE NATURE OF THE RESIDUE IN PLANTS

Conclusions:

The Lindane Guidance Document dated September, 1985 concludes
that the gqualitative nature of the residue in plants is not
adequately dellneated and requires additional data concernlng the
metabolism of ['“Cc]lindane (polar and non-polar metabolites) in
representative crops from tliree crop groupings (cucurbits, leafy
vegetables, and a pome or stone tree fruit). 1In response to the
Guidance Document, Rhone-Poulenc AG Co. submitted data pertaining
to the metabolism of ['“c]lindane in apples (1987; MRID

40410902), cucumbers (1987; MRID 40431204), and spinach (1987;
MRID 40431201) which were reviewed by DEB (EPA Memorandum DEB
No. 3267, G. Otakie, dated 3/24/88). It was concluded that the
nature of the residue in plants is not adequately understood. 1In
the study with apples, residues identified in the mature fruit
include: lindane (10.9% of the TRR), pentachlorophenol (13.6%),
2,4,5-trichlorophenol (0.3%), and 2,3,4,5~-tetrachlorophenol
(0.3%). Other metabolites identified in apple foliage or
immature fruit are 2,3-dichlorophenol, 2,4-dichlorophenol, 2,3,5-
trichlorophenol, 2,4,6-trichlorophenol, and 2,3,5,6-
tetrachlorophenol. In the studies with cucumbers and spinach
respectively, 90 and 99% of the applied radiocactivity was lost to
the air within 4 or 7 days posttreatment. Lindane was the only

- compound identified in the extractable fraction from spinach
leaves, cucumber leaves, and cucumber fruit. DEB requested
additional information concerning sample history (watering
procedure, calibration and application of (%cllindane), storage
time and conditions, numerical radiocactivity data before and
after extraction, legible and identified copies of HPLC
chromatographs, and confirmation of metabolites identified by
TLC. In addition, the registrant should address the issue of the
potential loss of volatile metabolites when samples are
concentrated to dryness. The following additional data are
required:

O Additional data are required to verify the results
reported in the submitted metabolism studies on apples,
cucumbers, ‘and spinach (MRIDs 40410902, 40431204, and
40431201): (i) total radioactive residues before and
after extraction and of the remaining solid residue
subjected to combustion; (ii) storage intervals and
conditions of frozen storage including the period before
frozen storage, extraction, clean up and analysis;

(iii) confirmation of the level of lindane and any
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metabolite identified by TLC using GLC/MS; (iv) an
explanation of the significant variation in the total
C-residues found in mature apples from combustion/LSS
compared to extraction/LSS; (v) an alternative procedure
for concentrating the samples to dryness in order to
prevent possible volatilization of metabolites; and
vi) legible copies of spray test calibrations, HPLC
chromatograms, and GLC-MS results. 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
metabolites of concern. New radiolabeled metabolism
studies conducted at exaggerated rates and including
acidic, basic and enzymatic hydrolysis to release
conjugated residues may be necessary to adequately
characterize metabolites. If metabolism data differ
significantly among these crops, then metabolism data
will be required for a representatlve crop from each crop
grouping for whlch there is a registered tolerance.

The available data concerning plant metabolism, although
inadequate, suggest that lindane is converted to 2,3-
dichlorophenol, 2,4-dichlorophencl, 2,3, S-trlchlorophenol, 2,4,5-
trichlorophenol, 2 4, 6-tr1chlorophenol, 2,3,4,5-
tetrachlorophenol, 2,3,5,6-tetrachlorophenol, and
pentachlorophenocl.

ReferenceS»{used): _
MRID(s) : 40410902, 40431204. 40431201.

Discussion of the data:
N/A.

UALITATIVE N THE RESIDUE IN ANI

Conclusions:

The Lindane Guidance Document dated September, 1985 concludes
that the nature of the residue in animals is not adequately
understood and that additional ruminant and poultry metabolism
studies are required. In response to the Guidance Document,
Rhéne-Poulenc AG Co. submltteq data (1987; MRID 40271302)
pertaining to metabolism of (**c]lindane in lactating goats which
were reviewed by DEB (EPA Memorandum DEB No. 3312, C. Deyrup,
dated 3/24/88) who concluded that the nature of the residue in
 ruminants is not adequately understood. The reglstrant needs to
submit a more complete characterization of the TRR in the liver
and kidney of ruminants. Only 4.5-7.0% of the TRR in kidney and
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0.3-0.7% in liver was identified. The ten metabolites identified
in goat tissues and milk must be confirmed by GLC/MS. TOX (EPA
Memorandum TOX Chem No. 527, J. Doherty, dated 5/19/88) stated
that the registrant should 1dent1fy liver and kidney metabolltes,
determine the approximate half life of the total residue in these
organs, and verify that analytical methods are available to
determine the residue in these and other organs. TOX also noted
that the kidney is of special concern because it has been
identified as a target organ for lindane toxicity. Regarding
the oral goat metabolism study, the reglstrant must submit the
raw data and explain the inconsistences in some of the reported
re51due levels. The following additional data are required:

O For the metabolism study in lactating goats reflecting
oral and topical application (MRID 40271302): (i) data
depicting a more complete characterization of the TRR in
the liver and kidney of ruminants; (ii) additional
information to verify the dosages used in the oral goat
metabolism study; (iii) data concerning the raw
radiometric data for all the various fractions, zones
corresponding to identified metabolites, and matrix
samples; (iv) confirmation of the identities of the
residues by GLC/MS; (v) explanation of the inconsistences
in some of the reported residue levels; (vi) additional
chromatograms and recovery data for the expected
metabolites from additional goat matrices; and (vii) a
Kuderna-Danish concentrator should be used during the
concentration step instead of a rotary evaporator.

In response to the Guidance Document, Rhéne-Poulenc AG Co.
submitted data (1987; MRID 40271301) pertaining to metabolism of
[™c]lindane in laying hens which was reviewed by DEB (EPA
Memorandum DEB No. 3315, J.H. Onley, dated 3/24/88) who has
concluded that the nature of the residue in poultry is partially
understood for exposure up to 4 days, but not understood for
long-term exposure. DEB requests the registrant to submit raw
data/calculations, GLC chromatograms, and confirmation of the
terminal residues by GLC/MS. In addition, since lindane residues
did not plateau in eggs after 4 and 6 days of dosing, a
combination long-term (“c]lindane metabolism/feeding study is
needed after determination of residues of toxicological concern.
DEB also suggests that a Kuderna-Danish concentrator should be
used-during the concentration step instead of a rotary evaporator
to prevent loss of metabolites with early GLC retention times.
The following additional data are required:

O °~ For the poultry metabolism study (MRID 40271301): (i)
"data concerning raw data/calculations, GLC chromatograms,
and confirmation of terminal residues by GLC/MS;
(ii) since lindane residues did not plateau in egg yolk
fter 4 and 6 days of dosing, a combination long-term
[%cllindane metabollsm/feedlng study is needed after
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determination of residues of toxlcologlcal concern; and .
(iii) a Kuderna-Danish concentrator should be used during
the concentration step instead of a rotary evaporator.

The available data pertaining to metabolism in ruminants and
poultry, although incomplete, suggest that lindane is converted
to 1,2,4-, 1,3,5-, and 1,2,3-trichlorobenzeéne; 1,2,3,4-, 1,2,4,5-
, 1,2,3,5- and 1,2,4,5- tetrachlorobenzene, 2,3,4,5,6-
pentachlorocyclehexene, 1,2,3,4, S-pentachlorobenzene:
hexachlorobenzene; hexachlorocyclohexene, 4-chlorophenol; 2,4-,
2,5-, 2,6-, and 3, 4-d1chlorophenol, 2,3,5~-, 2,4,5-, 2,3,6-, and
2,4,6-trichlorophenql 2,3,4,5-, 2, 3,5,6-, and 2,3,4,6-
tetrachlorophenol. ' , '

References (used):
MRID(s): 40271301. 40271302,
Discussion of the data:

N/A.

RESIDUE ANALYTICAL METHODS

Conclusions:

The qualitative nature of the residue in plants and animals has
not been adequately described. Therefore, the adequacy of the
available analytical methods cannot be ascertained. The Lindane
Guidance Document dated September, 1985 concludes that adequate
methodology is available only for the analysis of the parent
compound, lindane. If the required plant and animal metabolism
studies establish that other residues of toxicological concern
are present in plant or animal commodities, appropriate
analytical methodology must be developed and validated.

Adequate methodology is available for analysis of lindane in AOAC
Group I nonfatty crops such as spinach and cucumber, dairy
products, .fish, and eggs. In addition, Rhéne-Poulenc AG Co.
submitted data for residue analytical methods for detection of
lindane per se in cucumbers (1987; MRID 40431202) and spinach .
(1987; MRID 40431206), which were reviewed by DEB (EPA Memorandum
DEB No. 3257, N. Dodd, dated 3/24/88). The analytical
procedures for detecting lindane in cucumbers and spinach are
essentially the same, lindane is extracted with acetonitrile,
partitioned with hexane-acetonitrile, cleaned up using Florisil
column chromatography, and analyzed by gas chromatography with
electron capture detection (ECD). Recoveries were 87.2-105.5%
and 86.8-105.9%, respectively, from cucumber and spinach samples
fortified with lindane at 0.1-1 ppm. The limit of detection is
0.01 ppm for lindane. DEB has concluded that this method is
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adequate for determlnlng residues of lindane (parent compound) in
nonfatty crops.

Rhéne-Poulenc AG Co. also submitted an analytical method for
detection of residues of lindane in animal tissues, eggs, and
milk (1987; MRID 40431208), which was reviewed by DEB (EPA
Memorandum DEB No. 3261, N. Dodd, dated 3/24/88). It was
concluded that the proposed methodology for animal commodities
contains some techniques, such as use of gel permeation
chromatography and rotary evaporation, which are not described in
Official Methods of Analysis (AOAC). Therefore, if lindane
tolerances are to be established for lean animal tissues, an EPA
method validation would be needed to determine whether the
submitted method is adequate for enforcement purposes. However,
if it is decided that lindane metabolites are of toxicological
concern after the plant and animal metabolism issues have been
resolved, then the registrant will need to make some
modifications in this methodology or develop new methodology that
will determine these metabolites.

The FDA Pestrak database (PAM, Vol. I, Appendix dated 12/13/89)
contains data concerning the applicability of multiresidue
methods to lindane. Lindane is completely recovered (>80%) using
protocols D (232.4) and E (211.1 and 212.1) for nonfatty and
fatty food respectlvely

Data collected on plant commodities submitted in. response to the
Guidance Document used a method for analysis of lindane described
in the General Multi-Residue Methodology (AOAC, Official Methods
of Analysis, 14" Edltlon, 1984). This method is similar to the
method described in the Lindane Guldance Document dated
September, 1985, as Method AOAC, 13 Edition, 1980. By this
method, non-fatty foods are extracted with acetonitrile and fat
containing foods such as animal and vegetable fats and oil,
butter, milk, cheese, and fish are partitioned with acetonitrile,
after isolation of the fat. For fatty and non-fatty:foods, an
aliquot of the extracted sample is diluted with water and
concentrated in Kuderna-Danish concentrators. Residues are

extracted into petroleum ether, purified using a florisil column,.

and eluted with a mixture of petroleum ether and ethyl ether.
Residues in concentrated eluates are measured by GLC/ECD, with a
limit of detection of 0.005 ppm. Oilseed samples are extracted
with petroleum ether, concentrated, reextracted with ethyl
“alcohol, mixed with concentrated sodium hydroxide, cleaned up by
a Florisil column chromatography, and analyzed as described
above. The following data remain outstanding:

O The qualitative nature of the residue in plants and
animal has not been adequately described; therefore, the
adequacy of the available methods cannot be ascertained.
If the requested data on plant and animal metabolism
indicate the presence of additional metabolites of
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toxicological concern, data depicting additional"
analytical methods will be required. Representative
samples from plant and animal metabolism studies must be
analyzed using currently accepted or proposed enforcement
methodology in order to determine that these methods are
capable of recovering all residues of concern.

References (used):
MRID(s): 40431202. 40431206. 40431208.

Discussion of the data:
N/A.

STORAGE STABILITY DATA

Conclusions:

The Lindane Guidance Document dated September, 1985 requlres data
delineating the stability of lindane residues in or on
representative crops from three crop groupings (cucurbits, leafy
vegetables, and a tree fruit, stone or pome fruit). Data
describing the stability of 1indane in at least one animal
commodity are also required. If the required plant and animal
metabolism studies indicate the occurrence of residues of
toxicological concern (in addition to the parent lindane)
additional storage stability data on these residues will also be
required.

In response to the Guidance Document, Rhéne-Poulenc AG Co.
submitted data concerning the storage stability of lindane in
fortified spinach (1987; MRID 40431203) and cucumbers (1987; MRID
40431205), which were reviewed by DEB (EPA Memorandum DEB No.
3260, N. Dodd, dated 3/24/88). DEB has concluded that storage
stability data for lindane on cucumbers and spinach are adequate
for storage up to 8 months. However, no data were submitted for
a tree fruit (pome or stone). Rhéne-Poulenc AG Co. also
submitted storage stability data for fortified chicken, beef,
.egg, and milk samples (MRID 40660502), which were reviewed by DEB
(EPA Memorandum DEB No. 4035, S.H. Willett, dated 8/23/88). DEB
has concluded that lindane is stable in animal tissues, eggs, and
milk stored at -18 C for 9 months. DEB also notes that
additional data may be necessary for metabolites found to be of
toxicological concern. The following data requirements remain
outstanding: : o

O The sample storage intervals and conditions must be
supplied for all residue data submitted in support of
tolerances, whether previously submitted or required in
this update. Storage stability studies in support of
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previously submitted residue data must reflect the actual
storage conditions and intervals for samples used to '
generate the residue data. If residue depletion occurs,
data will be required which depict the decline in levels
of lindane residues of concern in commodities stored
under the range of conditions and for the range of
intervals specified. Tree fruit samples (pome or stone)
bearing measurable, weathered residues or fortified with
lindane residues of concern, and fortified meat or milk
samples must be analyzed immediately after harvest or
fortification and again after storage intervals that
allow for reasonable unforeseen delays in sample
analysis. In laboratory tests using fortified samples,
the pure active ingredient and pure metabolites must be
used. However, if field-weathered 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. PB 88112362/AS.

O The nature of the residue in plants and animals is not
adequately understocod. If the requested data on plant
and animal metabolism indicate the presence of additional
metabolites of toxicological concern, data depicting
stability of these residues during storage will be
required.

References (used):
MRIﬁ(s): 40431203; 40431205. 40660502.

Discussion of the data:

" N/A.
* MAGNITUDE OF THE RESIDUE IN PLANTS
NOTE TO SRRD: Tolerances currently exist for residues of lindane

in or on asparagus, avocados, guavas, kohlrabi, mangos,
mushrooms, mustard greens, nectarines, pineapples, quinces, .and
Swiss chard. Presently, however, there are no registered uses
for lindane on these sites. Unless an interested party declares
intent to include any of these use sites on a product label and
to submit appropriate, supporting residue data, we recommend that
these existing tolerances for lindane residues in or on these
food/feed commodities be revoked.

The Lindane Guidance Document dated September, 1985 identifies
outstanding data requirements for apples, apricots, asparagus,

9



avocados, broccoli, Brussels sprouts, cabbage, cauliflower,
celery, cherries, collards, cucumbers, eggplant, guavas, grapes,
kale, kohlrabi, lettuce, mangoes, melons, mushrooms, mustard
greens, nectarines, okra, onions (dry bulb only), peas, peaches,
pears, pecans, peppers, pineapples, plums (fresh .prunes), -
pumpkins, quince, spinach, strawberries, squash, Swiss chard,
tobacco, and tomatoes; and for the processed products of apples,
" cotton, grapes, pineapples, sunflower seeds, soybeans, and
tomatoes. In addition, the Guidance Document requires proposed
tolerances and appropriate supporting residue data for seed
treatment only of alfalfa, barley, beans (succulent and dry),
beets, carrots, clover, corn (field, sweet, and popcorn), cotton,
flax, lentils, oats, radishes, rye, safflower, sorghum, soybeans,
sudangrass, sugar beets, sunflowers, and wheat.

Rhéne-Poulenc AG Co. responded to these requirements by
submitting residue and/or processing data for apples, cabbage,
cucumbers, grapes, lettuce, peaches, pecans, and tobacco. Data
contained in Rhone-Poulenc's submissions are reviewed in this
update document. However, these data are not evaluated for
purposes of satisfying data requirements specified in the 9/85
Lindane Guidance Document because insufficient data are available
to assess the adequacy of use directions on current product
labels. Parties interested in retaining registered uses on crop
sites must submit additional data. Residue data must reflect use
directions and maximum registered application rates specified on
current product labels.

The conclusions stated in this section regarding the adequacy of
established tolerances may change on receipt of the required
plant and animal metabolism, analytical method validation data,
and storage stability data. Registrants should be urged to
complete and submit all required plant and animal metabolism -
data,’ analytical method validation, and storage stabllity data
prior to initiation of required field trlals and proce551ng
studies.

Leafy Vegetables g;ggﬁ

Lettuce

Toléragcg‘gl:

" A tolerance of 3 ppm has been established for the residues of

lindane (gamma isomer of benzene hexachlorlde) in or on lettuce
[40 CFR §180.133].

Use directions and limitations:
The Agency Product Search Listing (SPOS) dated 7/30/90 includes
25% D, 25% EC, 40% FlC, 75% WP/D, and 25 and 75% WP formulations
registered for seed treatment use on lettuce, and 1.63 lb/gal EC,
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10.68 and 20% EC, 25% WP/D, and 6 and 25% WP formulations
registered for soil applications to lettuce.

Conclusions:

The Lindane Guidance Document dated September, 1985 requires data
depicting residues of lindane in or on lettuce (with and without
wrapper leaves) following a treatment series including seed
treatment, soil, and foliar applications, and, in a separate
test, greenhouse fumigation with an Impr formulation. Also
required are label amendments specifying a maximum seasonal
application rate and a specific PHI for foliar applications.
[Note: The 8/11/89 update to the Index does not list product
registrations for either greenhouse. fumigation or. foliar
application uses on lettuce; thus, residue data to support these
uses are no longer required.])

In response to the Guidance Document, Rhéne-Poulenc AG Co. (1989;
MRID 41289407) submitted data indicating that residues of lindane
in or on lettuce do not exceed the established 3 ppm tolerance
when harvested 35-120 days following seed treatment with either
the 40% F1C or 25% WP formulations at 0.0625 1lb ai/100 1lb seed,
and preplant and posttransplant soil-directed applications with
the 25% WP formulation at 0.5 1lb ai/A. However, insufficient
data are available to assess the adequacy of current label
directions. Parties interested in retaining registered uses on
lettuce must submit the following additional data:

@) Data depicting lindane residues of concern in or on

lettuce harvested following seed treatment with a

- representative EC, F1C, or WP formulation and soil
applications with a representative EC or WP formulation.
Residue data must reflect use directions and maximum
registered application rates specified on current product
labels. Tests on lettuce must be conducted in CA(73%),
co(1%), FL(3%), NJ(1%), and TX(1%) since these states
accounted for ca. 79% of the 1988 U.S. lettuce production
(Vegetables, 1988 Summary, Agricultural Statistics Board,
NASS, USDA June 1989, p. 12).

References ed) :
MRID(s): 41289407,

- P
Discussi e a: :

Rhéne-Poulenc (1989; MRID 41289407) submitted data from seven
‘tests conducted in CA, CO, FL, NJ, NY, TX, and WA pertaining to
residues of lindane in or on lettuce harvested 35-120 days
following the last of three applications including: (i) seed
treatment with the 40% FLC (WA, only) or 25% WP formulation at
0.0625 1b ai/100 1b seed; (ii) a pre-transplanting, broadcast
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incorporated soil application of the 25% WP formulation at 0.5 1b
al/A, and (iii) two weeks after transplanting, a post-directed
80il application of the 25% WP formulation at 0.5 lb ai/A.
Residues were <0.005(nondetectable; ND)-0.028 ppm in or on 21
samples of head lettuce with wrapper leaves and <0.005(ND)-0.03
ppm in or on 21 samples of head lettuce without wrapper leaves.
Apparent residues in or on 14 untreated samples were <0.005(ND)~-
0.009 ppm. Data were collected using a GLC/ECD method, with a
limit of detection for lindane residues of 0.005 ppm. Recoveries
of lindane were 76-114% from seven samples fortified with lindane
at 0.01-1.59 ppm. Samples were stored frozen at ca. -20 to -23 C
for 53-131 days prior to analysis.

Geographic representation is adequate since the test states of
CA(73%), cOo(1%), FL(3%), NJ(1%), NY(1%), TX(1%), and WA(<1%)
accounted for ca. 80% of the U.S. lettuce production (Vegetables,
1988 Summary, Agricultural Statistics Board, NASS, USDA Jan 1989,
p.46). The available data indicate that reSLdues of lindane do
not exceed the 3 ppm tolerance when harvested 35-120 days
following seed treatment with either the 40% F1C or 25% WP

- formulations at 0.0625 1lb ai/100 1b seed, and preplant and
posttransplant soil-directed applications with the 25% WP
formulation at 0.5 1b ai/A. However, insufficient data are
available to assess the adequacy of current label directions.
Parties interested in retaining registered uses on lettuce must
submit additional data.

Brassica Lea Veget es Grou

Cabbage
Tolerance(s):

A tolerance of 1 ppm has been established for the residues of
lindane (gamma isomer of benzene hexachloride) in or on cabbage
(40 CFR §180.133].

Use directions and limitations:

The Agency Product Search Listing (SPO5) dated 7/30/90 includes
25% D, 25% EC, 30 and 40% F1C, 4 lb/gal F1lC, and 75% WP
formulations registered for seed treatment use on cabbage, 1.63
lb/gal EC, 10.68, 12.5 and 20% EC, 25% WP/D, and 6 and 25% WP
formulations registered for preplant and/or postplant soil v
applications to cabbage, and 20% EC, 25% WP, 25% WP/D, and 5% Sl1C
formulations registered for foliar applications to cabbage. -

Conclusions:_

The Lindane Guidance Document dated September, 1985 requlres data
depicting field residues of lindane in or on cabbage following a
treatment series 1nc1ud1nq seed treatment, soil, and foliar
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applications. Also .required are label amendments specifying a
maximum seasonal application rate and a specific PHI for
postplant soil applications.

In response to the Guidance Document, Rhéne-Poulenc AG Co.
submitted data (1989; MRID 41289403) indicating that residues of
lindane in or on cabbage do not exceed the established 1 ppm
tolerance when harvested 56-152 days following seed treatment
with either the 40% F1C or 25% WP formulations at 0.031 1lb ai/100
l1b seed, and preplant and posttransplant soil applications with
the 25% WP formulation at 0.5 lb ai/A. However, no data were
submitted reflecting foliar uses of lindane and insufficient data
are available to assess the adequacy of current label directions.
Parties interested in retaining registered uses on cabbage must
submit the following additional data:

0O Data depicting lindane residues of concern in or on
cabbage harvested following seed treatment with a
representative EC, F1C, or WP formulation, soil ;
applications with a representative EC or WP formulation,
and foliar application with a representative EC or WP
formulation. Residue data must reflect use directions
and maximum registered application rates specified on
current product labels. Tests on cabbage must be
conducted in CA(8%), FL(16%), NY(15%), NC(5%), TX(16%),
and WI(9%) since these states accounted for ca. 70% of
the 1982 U.S. cabbage acreage (1982 Census of
Agriculture, Vol. 1, Part 51, p. 338).

References (use

MRID(s): 41289403.
" Discussion of the data:

Rhéne~Poulenc (1989; MRID 41289403) submitted data from six tests
conducted in CA, FL, GA, NY, TX, and WI pertaining to residues of
" lindane in or on cabbage harvested 56-152 days following the last
of three applications including: (i) seed treatment with the 40%
FLC (GA, only) or 25% WP formulation at 0.031 1b ai/100 1lb seed;
(ii) a pre-transplanting, broadcast incorporated soil application
of the 25% WP formulation at 0.5 1lb ai/A; and (iii) two weeks
after transplanting, a post-directed soil application of the 25%
WP formulation at 0.5 1lb ai/A. Residues were
<0.005(nondetectable; ND)-0.016 ppm in or on 18 samples.

Apparent residues were <0.005(ND) ppm in or on six untreated
samples. Data were collected using a GLC/ECD method, with a-
limit of detection for lindane residue of 0.005 ppm. Recoveries
of lindane were 81-118% from three samples fortified with lindane
at 0.01-0.51 ppm. Samples were stored frozen at -20 C for 61- -103
days prior to analysis.
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Geographic representation is adequate since the test states of
CA(8%), FL(16%), GA(2%), NY(15%), TX(16%), and WI(9%) accounted
for ca. 70% of the U.S. cabbage acreage (1982 Census of
Agriculture, Vol. 1, Part 51, p. 338). The available data
indicate that residues of llndane do not exceed the 1 ppm’
tolerance when harvested 56-152 days following seed treatment
with either the 40% F1C or 25% WP formulations at 0.031 1lb ai/100
lb seed, and preplant and posttransplant soil-directed
applications with the 25% WP formulation at 0.5 1lb-ai/A.

However, no data were submitted reflecting foliar uses of lindane
and insufficient data are available to assess the adequacy of
current label directions. Parties interested in retaining
registered uses on cabbage must submit additional data.

Cucurbit'Vegetgbles Group

Cucumber

Tolerance(s):

A tolerance of 3 ppm has been established for the residues of
lindane (gamma isomer of benzene hexachloride) in or on cucumbers
(40 CFR §180.133].

Use directions and limitations:

The Agency Product Search Listing (SPO5) dated 7/30/90 includes
25% D, 25% EC, 30 and 40% Fl1C, 4 1lb/gal FlC, 35 and 75% WP/D, and
25 and 75% WP formulations registered for seed treatment use on
cucumbers, 1.63 lb/gal EC, 10.68 and 20% EC, 25% WP/D, and 6 and
25% WP formulations registered for soil applications to

cucumbers, and 20% EC, 10 and 25% WP, 25% WP/D, 1% D, and 5% SlC

~ formulations registered for foliar applications to cucumbers. '

Conclusions:

The Lindane Guidance Document dated September, 1985 requires data
depicting residues of lindane in or on cucumbers following a
treatment series including seed treatment, soil, and foliar
applications, and, in a separate test, greenhouse fumigation with
an Impr formulation. Also required are label amendments
specifying a maximum seasonal application rate and a specific PHI
for foliar applications. [Note: The 8/11/89 update to the Index
does not list product registrations for either greenhouse
fumlgatlon on cucumbers; thus, resxdue data to support this use
.is no longer required.]

In response to the Guidance Document Rhéne-Poulenc AG Co.
submitted data (1989; MRID 41289404) indicating that residues of
lindane in or on cucumbers do not exceed the established 3 ppm
tolerance when harvested 9-52 days following seed treatment with
either the 40% F1lC or 25% WP formulations at 0.0625 1lb ai/100 1lb
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seed, and preplant and postplant soil applications with the 25%
WP formulatlon at 0.5 1lb ai/A. However, no data were submitted
reflecting foliar uses of lindane and insufficient data are
available to assess the adequacy of current label directions.
Parties interested in retaining registered uses on cucumbers must
submit the follow1ng additional data:

O  Data depicting lindane re51dues of concern in or on
cucumbers harvested following seed treatment with a
representative EC, Fl1C, WP/D, or WP formulation, soil
applications with a representative EC, WP/D, or WP
formulation, and foliar application with a representative
D, S1c, EC, WP/D, or WP formulation. Residue data must
reflect use directions and maximum registered application
rates specified on current product labels. Tests on
cucumbers must be conducted in CA(ll%), FL(6%), MI(19%),
NJ(1%), NC(15%), TX(8%), and WI(7%) since these states
accounted for ca. 67% of the 1988 U.S. cucumber
production (Vegetables, 1988 Summary, Ag. Statistics
Board, NASS, USDA June 1989, p. 40). v

References (used):
MRID(s): 41289404.
Discussion of the data:

Rhéne-Poulenc (1989; MRID 41289404) submitted data from seven
tests conducted in CA, FL, MI, NC, NY, OH, and TX pertaining to
residues of lindane in or on cucumbers harvested 9-52 days
following the last of three applications including: (i) seed
treatment with the 40% FLC (FL, only) or 25% WP formulation at
0.0625 1b ai/100 1b seed; (ii) a pre-transplanting, broadcast
incorporated soil application of the 25% WP formulation at 0.5 1lb
- ai/A; and (iii) prior to cucumber fruit formation, a post-

directed soil application of the 25% WP formulation at 0.5 1b
ai/A. Residues were <0.005(nondetectable; ND)-0.106 ppm in or on
21 samples. Apparent residues were <0.005(ND)-0.007 ppm in or on
seven untreated samples. Data were collected using a GLC/ECD
method, with a limit of detection for lindane of 0.005 ppmn.
Recoveries of lindane were 88-108% from four samples fortified
with lindane at 0.0102-1.69 ppm. Samples were stored frozen at -
18 to =23 C for 25-163 days prior to analysis.

Geographic representation is adequate since the test states of
CA(11%), FL(6%), MI(19%), NC(15%) and neighboring states of
SCc(6%), NY(<1%), OH(6%), and TX(8%) collectively accounted for
ca. 70% of the U.S. cucumber production (Vegetables, 1988
Summary, Ag. Statistics Board, NASS, USDA June 1989, p. 40). The
available data indicate that re51dues of lindane do-not exceed
the 3 ppm tolerance when harvested 9-52 days following seed
treatment with either the 40% F1C or 25% WP formulatlons at
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0.0625 1b ai/100 1lb seed, and preplant and posttransplant soil-
directed applications with the 25% WP formulation at 0.5 1b ai/A.
However, no data were submitted reflecting foliar uses of lindane
and insufficient data are available to assess the adequacy of
current label directions. Parties interested in retaining

- registered uses on cucumbers must submit additional data.

Pome Fruits Group

Apples ,

Tolerance(s):

A tolerance of 1 ppm has been established for the residues of

lindane (gamma isomer of benzene hexachloride) in or on apples
(40 CFR §180.133]. ‘

Use directions and limjtations:

The Agency Product Search Listing (SPOS5) dated 7/30/90 includes
1.63 1b/gal EC, 5, 10, 10.68, 12.5, 12.8, and 20% EC, and 25% WP
formulations registered for bark applications to apple trees and
25% WP, 25% WP/D, 20 and 40% EC, and 40% F1C formulations
registered for foliar applications .to apple trees.

. '
.
Conclusions:

The Lindane Guidance Document dated September, 1985 requires data
depicting residues of lindane in or on apples following a
treatment series including bark and foliar applications, which
must include a representative EC formulation. Alsc required are
label amendments specifying a specific PHI and a maximum seasonal
application rate (expressed in pounds per 100 gallons (1lb/100
gal) and in pounds per acre (1lb/A) for foliar applications).
Additionally, a label amendment is required for all end-use
products specifying a prohibition against grazing livestock on
cover crops beneath treated trees. The Guidance Document also
‘requires processing data on apple juice and wet and dry pomace.

In response to the Guidance Document, Rhéne-Poulenc AG Co.
submitted data indicating that residues of lindane in or on
apples (MRID 41289401) do not exceed the established 1 ppm
tolerance when harvested 60-63 days following the last of three
bark applications of the 25% WP formulation at 0.005-0.25 1b
ai/A. Data from the submitted processing study (MRID 41289402)
indicate that minimal (1.2x) residue concentration may occur in
dry pomace processed from apples following bark application.
However, no data were submitted reflecting foliar uses of
lindane, especially use of a representative EC formulation; thus,
additional field residue and processing data are required to
support this use. Also, insufficient data are available to
assess the adequacy of current label directions.' Parties
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interested in retaining registered uses on apples must submit the
following additional data: :

O Data depicting lindane residues of concern in or on
- apples harvested following bark applications with a
representative EC or WP formulation and foliar '
application with a representative EC formulation.
Residue data must reflect use directions and maximum
registered application rates specified on current product
labels. Tests on apples must be conducted in CA(7%),
"MI(9%), NY(10), NC(4%), and WA(43%) since these states
accounted for ca. 73% of the 1988 U.S. apple production
(Agricultural Statistics Board, NASS, USDA, Aug 1989).

O A processing study depicting the potential for .
"concentration of lindane residues of concern in wet and
dry pomace, and apple juice from the processing of apples
bearing measurable, weathered residues following foliar
application. If residues concentrate in any processed
product 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 the
processed products indicate that no detectable residues
of concern ogcur in or on apples.

References (used): ‘
MRID(s): 4128940]1. 41289402.
gisggggign of the data:

Rhéne-Poulenc Ag Co. (1989; MRID 41289401) submitted data from
six studies conducted in CA, MI, NY, NC, PA, and WA pertaining to
residues of lindane in or on apples harvested 60-63 days
following the last of three bark applications (using ground
equipment) of the 25% WP formulation at 0.0625-0.25 lb ai/100 gal
of water. Residues of lindane were <0.005 ppm (nondetectable;
ND) in or on 18 apple samples. Apparent residues of lindane were
<0.005(ND) ppm in or on six untreated samples. Data were ‘
collected using a GLC/ECD method with a limit of detection of
0.005 ppm. Recoveries were 98-118% from three samples fortified
"with lindane at 0.0102-0.5095 ppm. Samples were stored frozen at
=17 to =23 C for ca. 49-76 days prior to analysis.

In a separate submission, Rhéne-Poulenc AG Co. (1989; MRID
41289402) submitted data from four tests conducted in CA, MI, NC,
and WA pertaining to residues of lindane in or on wet and dry
pomace, and apple juice processed from apples harvested 60-63
days following the last of three bark applications of the 25% WP
formulation at 0.0625-0.25 1b ai/100 gal of water. Residues of
lindane in or on nine samples each of whole apples, wet pomace,
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dry pomace, and juice were nondetectable (<0.005 ppm). Residues
from one location (CA) were <0.005(ND)-0.008 ppm in or on three
samples of whole apples, <0.005(ND)=-0.008 ppm in or on three
samples of wet pomace (up to 1.2x concentration factor),
<0.005(ND)=0.007 ppm in or on three samples of dry pomace, and
<0.005 ppm (ND) in or on three samples of juice. Apparent
residues were <0.005 ppm (ND) in or on sixteen untreated samples.
Data were collected using a GLC/ECD method with a limit of
detection of 0.005 ppm. Recoveries were 98-108% from three
samples of whole apples, 78-108% from three samples of apple
juice, 98-108% from three samples of weét pomace, and 78-124% from
three samples of dry pomace fortified with lindane at 0.0051-
0.509 ppm. Samples were stored frozen at -17 to -24 C for ca.
65-113 days prior to analysis. :

'Geographic representation is adequate since the test states of CA
(7%), MI(9%), NY(10%), NC(4%), PA(6%), and WA(43%) accounted for
ca. 80% of the 1988 U.S. apple production (Agricultural
Statistics Board, NASS, USDA Crop Database, Aug 1989). The
available field data indicate that residues of lindane in or on
apples do not exceed the established 1 ppm tolerance when
harvested 60-63 days following the last of three bark
applications of the 25% WP formulation at 0.005-0.25 lb ai/A.

The available processing data indicate that minimal (1.2x)
residue concentration may occur in dry pomace processed from
apples following barR application. However, no data were
submitted reflecting foliar uses of lindane, especially use of a
representative EC formulation; thus, additional field residue and
processing data are required to support this use. Also,
insufficient data are available to assess the adequacy of current
label directions. Parties interested in retaining registered
uses on apples must submit additional data.

Stone Fruits Group
Pegéggg
Tolerance(s):

"A tolerance of 1 ppm has been established for the residues of
lindane (gamma isomer of benzene hexachloride) in or on peaches
(40 CFR §180.133].

Use directions and limitations: :
The Agency Product Search'Listing (SPO5) dated 7/30/90 includes
1.63 lb/gal EC and 5, 10, 12.5, 12.8, and 20% EC formulations
registered for bark applications to peach trees and 6% WP and

10.68 and 20% EC formulations registered for foliar applicatioqs
- to peach trees. :

Conc iong:
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The Lindane Guidance Document dated September, 1985 requires data
depicting residues of lindane in or on peaches following a
treatment series includirg bark and foliar applications, which
must include a representative EC formulation. Also required are
label amendments specifying a revised PHI to reflect residue data
from several varieties of peaches with different maturation dates
and a maximum seasonal application rate (expressed in pounds per
100 gallons (lb/100 gal) and in pounds per acre (lb/A) for foliar
application). Additionally, a label amendment is required for
all end-use products specifying a prohibition against grazing
livestock on cover crops beneath treated trees.

In response to the Guidance Document, Rhéne-Poulenc AG Co.
submitted data (1989; MRID 41289408) indicating that residues of
lindane in or on peaches do not exceed the established 1 ppm
tolerance following a single bark application of the 25% WP
formulation at 0.0625-0.25 1lb ai/100 gal of water. However, the
25% WP formulation is not currently registered for use on ‘
peaches. In addition, no data were submitted reflecting foliar
uses of lindane, especially use of a representative EC
formulation. Also, insufficient data are available to assess the
adequacy of current label directions. Parties interested in
retaining registered uses on peaches must submit the following
additional data: v -

O Data depicting lindane residues of concern in or on
peaches harvested following bark applications with a
representative EC or WP formulation and foliar
application with a representative EC formulation.
Residue data must reflect use directions and maximum
registered application rates specified on current product
labels. Tests on peaches must be conducted in CA(59%),
MI(2%), PA(3%) or NJ(3%), SC(13%) or GA(5%), and WA(2%)
since these states accounted for ca. 70-80% of the 1988
U.S. peach production (Agricultural Statistics Board,
NASS, USDA Crop Database, Aug. 1989).

References (used):
MRID(s):  41289408.
Discussion of the data:

Rhéne-Poulenc AG Co. (1989; MRID 41289408) submitted data from
five tests conducted in CA(1l), GA(1), MI(1), PA(1), and WA(1)
pertaining to residues of lindane in or on peaches harvested 59-
70 days following a single bark application of the 25% WP at
0.0625-0.25 1b ai/100 gal of water. Residues were nondetectable
(<0.005 ppm) in or on 14 samples. Apparent residues were also
nondetectable (<0.005 ppm) - in or on five untreated samples. 'Data
were collected using a GLC/ECD method with a limit of detection
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for lindane of 0.005 ppm. Recoveries were 97-118% from three
'samples fortified with lindane at 0.0102-0.51 ppm. Samples were
stored frozen at ca. -20 C for 93-200 days prior to analysis.

" Geographic representation is adequate since the test states of
CA(59%), GA(S5%), MI(2%), PA(3%), and WA(2%) accounted for ca. 71%
of the 1988 U.S. peach production (Agricultural Statistics Board,
NASS, USDA Crop Database, Aug. 1989). The available data
indicate that residues of lindane in or on peaches do not exceed
the established 1 ppm tolerance when harvested 59-70 days
following a single bark application of the 25% WP formulation at
0.0625-0.25 1b ai/100 gal of water. However, the 25% WP
formulation is not currently registered for use on peaches. 1In
addition, no data were submitted reflecting foliar uses of
lindane, especially use of a representative EC formulation.
Also, insufficient data are available to assess the adequacy of
‘current label directions. Parties interested in retaining
registered uses on peaches must submit additional data.

s pts ies G
Grapes
Tolerance(s):

. ]
A tolerance of 1 ppm has been established for the residues of
lindane (gamma isomer of benzene hexachloride) in or on grapes
(40 CFR §180.133]. o ‘

Use directions and limitations:

' The Agency Product Search Listing (séos) dated 7/30/90 includes
only the 40% EC formulation registered for foliar application to
grapes. : .

Conclusions:

The Lindane Guidance Document dated September, 1985 requires data
depicting residues of lindane in or on grapes following
treatment reflecting foliar applications of an EC formulation at
the maximum current use, and revised labeling indicating
application rates in terms of pounds of active ingredient per
acre, number of total applications per season, and the interval

between applications. The Guidance Document also requires a
processing study. :

In response to the Guidance Document, Rhéne-Poulenc AG Co. _
submitted data (1989; MRID 41289405) indicating that residues of
lindane in or on grapes do not exceed the established 1 ppm
tolerance when harvested 68-89 days following a single foliag
application (to the base of the vine) of the 20% EC formulation
at 0.22-1.24 1b ai/A. Additionally, Rhéne-Poulenc AG Co.
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submitted data (1989; MRID 41289406) from process1ng studies
indicating that residues of lindane were detectable in some
samples of grape ]ulce and wet and dry pomace, and were
nondetectable in all raisin and raisin waste samples, when
harvested 68-70 days following a single foliar application (to
the base of the vine) of the 20% EC formulation at 0.22-0.62 1b
ai/A. However, the 20% EC formulation is not currently
registered for use on grapes. Also, the submitted processing
studies used grapes bearing nondetectable residues, and
insufficient data are available to assess the adequacy of current
label directions. Parties interested in retaining registered
uses on grapes must submit the following additional data:

O Data depicting lindane residues of concern in or on
grapes harvested following foliar applications with a
‘'representative EC formulation. Residue data must reflect
use directions and maximum registered application rates
specified on current product labels. Tests on grapes
must be conducted in CA(92%), NY(3%), and WA(3%) since
these states accounted for ca. 98% of the 1988 U.S. grape
production (Agricultural Statistics Board, NASS, USDA
Crop Database, Aug. 1989).

C A processing study depicting the potential for
concentratiog of lindane residues of concern in wet and
dry pomace, raisins, raisin waste, and grape juice from
the processing of grapes bearing measurable, weathered
residues. If residues concentrate in any processed
product 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 the
processed products indicate that no detectable residues
of concern occur in or on grapes.

References (used):
MRID(s): 41289405. 41289406.
Discussion of the data:

Rhéne-Poulenc AG Co. (1989; MRID 41289405) submitted data from
four studies conducted in CA(1), MI(1), NY(1), and WA(1)
pertaining to residues of lindane in or on grapes harvested 68-89
days following a single foliar application (applied to the base
of the vine using ground equipment) of the 20% EC formulation at
0.22-1.24 1lb ai/A. Residues of lindane were

<0.005 (nondetectable; ND)-0.016 ppm in or on 12 samples.
Apparent residues of lindane were nondetectable (<0.005 ppm) in
or on four untreated samples. Data were collected using a
GLC/ECD method with a limit of detection of 0.005 ppm.
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Recoveries were 104-118% from three samples fortified with
lindane at 0.0102-0.561 ppm. Samples were stored frozen at ca.
-20 ¢C for 71-80 days prior to analysis.

Rhéne-Poulenc AG Co. (1989; MRID 41289406) submitted data from
two processing studies conducted in CA(1) and WA(1) pertaining to
residues of lindane in or on juice, wet pomace, dry pomace,
raisin, and raisin waste processed from grapes bearing
nondetectable residues (<0.005 ppm). Grapes (six samples) were
harvested 68-70 days following a 51ng1e foliar application
(applied to the base of the vine using ground equipment) of the
20% EC formulation at 0.22-0.62 1lb ai/A and processed by
simulated commercial procedures. Residues were nondetectable.
(<0.005 ppm) in or on six samples of juice, three samples of
raisins, and three samples of raisin waste. Residues were
<0.005(ND)-0.015 ppm (up to 3x concentration) in or on six
samples of wet pomace and <0.005(ND)-0.026 ppm (up to 5.2x
concentration) in or on six samples of dry pomace. Apparent
residues of lindane were <0:005 ppm (ND) in or on 10 untreated
samples. Data were collected using a GLC/ECD method with a limit
of detection of 0.005 ppm. Recoveries were 77 and 108% from two
grape samples, 84 and 118% from two juice samples, 98 and 115%
from two wet pomace samples, 100 and 118% from two dry pomace
samples, 118% from one raisin sample, and 84% from one raisin
waste sample fortifiéd with lindane at 0.0102-0.509 ppm. Samples
were stored frozen at ca. =20 C for 92-176 days prior to
analysis.

Geographic representation is adequate since the test states of CA
(92%), MI(1%), NY(3%), and WA(3%) accounted for ca. 99% of the
1988 U.S. grape production (Agricultural Statistics Board, NASS,
USDA Crop Database, Aug. 1989). The available data indicate that
residues of lindane in or on grapes do not exceed the established
1 ppm tolerance when harvested 68-89 days following a single
foliar application (applied to the base of the vine) of the 20%
EC formulation at 0.22-1.24. Additionally, processing studies
indicate that residues of lindane were detectable in some samples
of grape juice and wet and dry pomace, and were nondetectable in
all raisin and raisin waste samples when harvested 68-70 days
following a single foliar application (applied to the base of the
vine) of the 20% EC formulation at 0.22-0.62 lb ai/A. However,
the 20% EC formulation is not currently registered for use on
grapes. Also, the submitted processing studies used grapes
bearing nondetectable residues and insufficient data are
available to assess the adequacy of current label directions.
Parties interested in retaining registered uses on grapes must
submit additional data.
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Iree Nuts Group

Pecans
Tolerance(s):

A tolerance of 0.01 ppm (negligible residue) has been established
for the residues of lindane (gamma isomer of benzene
hexachloride) in or on pecans [40 CFR §180.133].

Use directjons and limitations:

The Agency Product Search Listing (SPOS) dated 7/30/90 includes
1, 1.63, and 1.65 1lb/gal EC and 12.5 and 20% EC formulations
registered for foliar applications to pecans; the 20% EC
formulation is also registered for delayed dormant applications
to pecans. , ,

Conclusions:

The Lindane Guidance Document dated September, 1985 requires data
depicting lindane residues in or on pecans reflecting the maximum
registered use of representative formulations. Samples should be
ground in an Ultra Centrifugal Mill prior to extraction with a )
Polytron or Omni-Mixer.

In response to the Guidance Document, Rhéne-Poulenc AG Co.
submitted data (1989 and 1990; MRIDs 41289601 and 41421001)
indicating that residues of lindane in or on 11 samples of pecans
do not exceed the established 0.01 ppm tolerance when harvested
157-159 days following a single foliar application of the 20% EC
formulation at 2.3-3 1b ai/A. However, residues exceeded the
0.01 ppm tolerance in or on one sample harvested 174 days
following a single foliar application of the 20% EC at 3 1lb ai/A,
and in or on one untreated sample. 1In addition, no data were
submitted reflecting delayed dormant uses of lindane, and the
submitted data do not represent major areas of pecan production.
Also, insufficient data are available to assess the adequacy of
‘current label directions. Parties interested in retaining
registered uses on pecans must submit the following additional
data: '

O Data depicting lindane residues of concern in or on
pecans harvested following foliar and delayed dormant
applications with a representative EC formulation.
Residue data must reflect use directions and maximum
registered application rates specified on current product
labels. Samples should be ground in an Ultra Centrifugal
Mill prior to extraction with a Polytron or Omni-Mixer.
Tests on pecans must be conducted in GA(38%), LA(10%),
OK(16%), and TX(12%) since these states accounted for ca.
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76% of the 1988 U.S. pecan production (Agricultural
Statistics Board, NASS, USDA Crop Database, Aug. 1989).

References (used):
MRID(s): 4128960Q1. 41421001.
Discussion oﬁ the data:

Rhéne~-Poulenc AG Co. (1989 and 1990; MRIDs 41289601 and 41421001,
respectively) submitted data from four tests conducted in LA(2),
OK(1), and TX(1) pertaining to residues of lindane in or on
pecans harvested 157-195 days following a single foliar
application of the 20% EC at 2.3-3 1lb ai/A. Residues were
<0.005(nondetectable; ND)-0.009 ppm in or on 11 samples. One
additional sample treated at 3 1b ai/A bore lindane residues of
0.011 ppm. Apparent residues were <0.005(ND)-0.008 ppm in or on
three untreated samples and were 0.012 ppm in or on one untreated
sample. Data were collected using a GLC/ECD method with a limit
of detection for lindane residues of 0.005 ppm. Recoveries were'
77-114% from four samples fortified with lindane at 0.006-1.52
ppm. Samples were stored frozen at -5 to =30 C for 2-63 days
prior to analysis.

.Geographic representgtion is inadequate since the test states of
LA(10%), OK(16%), and TX(12%) and the neighboring states of
AR(1%), MS(3%), and NM(9%) collectively accounted for ca. 51% of
the 1988 U.S. pecan production (Agricultural Statistics Boarqd, -
NASS, USDA Crop Database, Aug. 1989). The available data
indicate that residues of lindane in or on 11 samples of pecans
do not exceed the established 0.01 ppm tolerance when harvested
157-159 days following a single foliar application of the 20% EC
formulation at 2.3-3 1lb ai/A. However, residues exceeded the
0.01 ppm tolerance in or on one sample harvested 174 days
following a single foliar application of the 20% EC at 3 1lb ai/A
and in or on one untreated sample. In addition, the data do not
represent major areas of pecan production. Also, insufficient
data are available to assess the adequacy of current label

~ directions. Parties interested in retaining registered uses on
pecans must submit additional data.

. Miscel] comzioditi
glera H
N/A.
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The Agency Product Search Listing (SPO5) dated 7/30/90 includes
10 and 20% EC formulations registered for soil applications
(applied in transplanting water) to tobacco transplant beds.

Conclus i ons:

The Lindane Guidance Document dated September, 1985 requires data
depicting residues of lindane in or on tobacco following both
foliar and soil (applied to tobacco transplant beds in
transplanting water) applications according to the maximum
seasonal use pattern (including the total number of foliar _
applications, and the application interval). If residues of 20.1
ppm are found in or on green, freshly harvested tobacco, then
pyrolysis products derived from the active ingredient must be
characterized. [Note: The 8/11/89 update to the Index does not
list product registrations for foliar application uses on
tobacco; thus, residue data to support these uses are no longer .
required.] :

In response to the Guidance Document, Rhéne-Poulenc AG Co. ‘
submitted data (1989; MRID 41289409) indicating that residues of
lindane do not exceeq 0.1 ppm in or on tobacco harvested 70-93
days following an at-transplant soil application to the
transplant bed of the 20% EC formulation at 0.0125 1b ai/plant.
However, insufficient data are available to assess the adequacy
of current label directions. Parties interested in retaining
registered uses on tobacco must submit the following additional
data: >

O Data depicting lindane residues of concern in or on
tobacco harvested following soil applications (applied to
tobacco transplant beds in transplanting water) with a
representative EC formulation. Residue data must reflect
use directions and maximum registered application rates
specified on current product labels. If residues of 20.1
ppr are found in or on green, freshly harvested tobacco,
then pyrolysis products derived from the active
ingredient must be characterized. Tests on tobacco must
be conducted in NC(40%) and KY(26%), since these states
and their neighboring states accounted for >70% of the
1988 U.S. tobacco production (Agricultural Statistics
Board, NASS, USDA Crop Database, Aug. 1989).

ences :
MRID(s): 41289409.
iscussion of the data:
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Rhéne-Poulenc AG Co. (1989; MRID 41289409) submitted data from
two tests conducted in GA and VA pertaining to residues of
lindane in or on tobacco leaves harvested 70-93 days after a
single transplant application of _the 20% EC at 0.0125 1lb
ai/plant. Residues were <0.005(nondetectable; ND)-~0.090 ppm in
or on six samples. Apparent residues were <0.005(ND) ppm in or
on two untreated samples. Data were collected using a GLC/ECD
method with a ' limit of detection for lindane residues of 0.005
ppm. Recoveries were 81 and 118% from two samples fortified with
lindane at 0.01-0.51 ppm. Samples were stored frozen at ca. =23
to -28 C for 97-104 days prior to analysis.

Geographic representation is adequate since the test states of
GA(6%) and VA(7%) and the neighboring states of KY(26%) and
NC(40%) accounted for ca. 80% of the U.S. tobacco production
(Agricultural Statistics Board, NASS, USDA Crop Database, Aug.
1989). The available data indicate that residues of lindane do
not exceed 0.1 ppm in or on tobacco harvested 70-93 days
following an at-transplant soil application to the transplant bed
of the 20% EC formulation at 0.0125 1lb ai/plant. However,
insufficient data are available to assess the adequacy of current
label directions. Parties interested in retaining registered
uses on tobacco must submit additional data.

. )

Crops with Seed Treatments Only
Iolg;agcg ‘ §) :

Currently no tolerances exist for crops with seed treatment only.
However, these uses have been determined to be food uses, and
therefore, tolerances must be proposed in order to maintain

- registration.

Conclusjons:

The Lindane Guidance Document dated September, 1985 requires
additional data for the following crops with seed treatments
only: alfalfa, barley, beans, beets, carrots, clover, corn,

- cotton, flax, lentils, oats, radishes, rye, safflower, sorghum,
soybeans, sudangrass, sugar beets, sunflowers, and wheat. 1In
response to the Guidance Document, Rhéne~Poulenc AG Co. submitted
data (1987; MRID 40431207) for corn, mustard greens, radishes,
sPinach, sugar beets, and wheat grown from seeds treated with
(*“cllindane which were reviewed by DEB (EPA Memorandum DEB No.
3259, N. Dodd, .dated 3/24/88). DEB has concluded that for
‘lindane, seed treatment reflects a food use requiring tolerances,
since residues were detected in plants from treatment of the
seeds of leafy vegetables, root crops, and grain crops. o
Additionally, DEB concluded that characterization.of C~residues
in samples grown from treated seeds are required in at least one
root crop and one grain crop, since residues greater than 1 ppm
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were found in root crops and grain crops and this use involves a
systemic uptake. However, the nature of the residue in plants is
currently not understood. Therefore, the registrant should be
urged to complete and submit the required plant metabolism data
prior to initiation of required field trials, processing studies,
and additional characterization analyses. The following
additional data are required: .

O

The registrant must propose tolerances and submit data
for lindane residues of concern in or on sugar beet roots
and tops grown from seed treated using a representative
D, WP, WP/D, or FlC formulation. Residue data must
reflect use directions. and maximum registered application
rates specified on current product labels. The tests
must be conducted in CA(21%), co(4%), ID(16%), MI(10%),
MN{(19%), and TX(3%) since these states accounted for ca.
73% of the 1988 sugar beet production (Ag. Statistics
Board, NASS, USDA Crop Database, Aug. 1989). Data on
sugar beets will be translated to data required for
beets, carrots, and radishes.

A processing study depicting the potential for
concentration of lindane residues of concern in
dehydrated pulp, molasses, and refined sugar processed
from sugar bgets bearing measurable, weathered residues.
If residues concentrate in any product, an 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 the processed products indicate
that no detectable residues of concern occur in or on
sugar beets. » ~

The registrant must propose tolerances and submit data
for lindane residues of concern in or on peas (succulent
and dried), pea vines and pea hay grown from seed treated
using a representative D, EC, WP, WP/D, or FlC
formulation. Residue data must reflect use directions
and maximum registered application rates specified on
current product labels. The tests must be conducted in
WA(29%) or OR(12%), WI(17%) or MN (17%) and NY(4%) since

‘these states collectively accounted for ca. 80% of the

1988 garden pea production (Ag. Statistics Board, NASS,
USDA Crop Database, Aug. 1989). Data on soybeans will be
translated to dried peas.

The registrant must propoée tolerances and submit data

"for lindane residues of concern in or on beans (succulent

and dried), bean vines and bean hay grown from seed

treated using a representative D, EC, WP, WP/D, or F1cC
formulation. Residue data must reflect use directions
and maximum registered application rates specified on
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current product labels. The tests must be conducted in
WI(32%), OR(22%), and MI(7%) or IL(6%) since these states
accounted for ca. 70% of the 1988 snap bean production
(Ag. Statistics Board, NASS, USDA Crop Database, aug.
1989). Data on soybeans will be translated to data
required for dried beans. ;

~The registrant must propose tolerances and submit data
for lindane residues of concern in or on soybean grain,
forage, and hay grown from seed treated using a
representative D, EC, WP, WP/D, or F1C formulation.
Residue data must reflect use directions and maximum
registered application rates specified on current product
labels. The tests must be conducted in IA(16%), IL(15%),
LA(3%) or MS(3%) or AR(5%), NC(2%), and OH(6%), since
these states and their bordering states accounted for
>85% of the 1988 soybean production (Ag. Statistics
Board, NASS, USDA Crop Database, Aug. 1989). Data on
soybeans will be translated to data required for dried
beans and dried peas. )

A processing study depicting the potential for
concentration of lindane residues of concern in meal,
hulls, soapstock, crude oil, refined oil, and grain dust
processed frem soybeans bearing measurable, weathered
residues. If residues concentrate in any product, an
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 the
processed products indicate that no detectable residues
of concern occur in or on soybeans.

The registrant must propose tolerances and submit data
for lindane residues of concern in or on corn grain,
forage, and fodder grown from seed treated using a
representative D, WP/D, F1C, EC, or WP formulation.
Residue data must reflect use directions and maximum
registered application rates specified on current product
labels. Tests must be conducted in IA(18%), IL(14%),
NE(17%), OH(5%), and TX(3%) since theses states and their
bordering states accounted for >80% of the 1988 corn
production (Ag. Statistics Board, NASS, USDA Crop
Database. Aug. 1989).

A processing study depicting the potential for
concentration of lindane residues of concern in wet
milled products (starch, crude oil, and refined oil) and
in dry milled products. (grits, meal, flour, and crude and
refined oils) and grain dust processed from corn bearing
measurable, weathered residues. If residues cgncentrate
in any product, an appropriate food/feed additive
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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 the processed products indicate that no
detectable residues of concern occur in or on corn grain.

A proce551nq study depicting the potential for
concentration of lindane residues of concern in milled
products (flour and starch) and grain dust processed from
sorghum. bearing measurable, weathered residues. If
residues concentrate in any product, an appropriate
food/feed additive tolerance must be proposed. The need
for a proce551ng study may be waived if field residue ‘
tests using rates exaggerated by the highest theoretical
concentration factor for the processed products indicate -
that no detectable re31dues of concern occur in or on
sorghum grain. .

The registrant must propose tolerances and submit data
for lindane residues of concern in or on wheat grain,
forage, hay and straw grown from seed treated using a
representative D, EC, WP/D, F1C, or WP formulation.
Residue data must reflect use directions and maximum
registered application rates specified on current product
labels. Tests must be conducted in KS(18%), ND(6%),
OK(10%), OH(3%), GA(1%) or NC(1%) or SC(1%), and WA(7%)
since these states and their bordering states accounted
for ca. 80% of the 1988 wheat production (Ag. Statistics
Board, NASS, USDA Crop Database. Aug. 1989). Data on
wheat will be translated to data required for barley,
oats, and rye.

A processing study depicting the potential for
concentration of lindane residues of concern in milled
products (bran, flour, middlings, and shorts) and grain
dust processed from wheat bearing measurable, weathered
residues. If residues concentrate in any product, an
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 the
processed products indicate that no detectable residues
of concern occur in or on wheat grain. Data on wheat
will be translated to data required for barley, oats, and

rye.

The reqlstrant must propose tolerances and submit data
for lindane residues of concern in or on sudangrass grown
from seed treated using a representative D, EC, WP/D,
F1C, or WP formulation. Residue data must reflect use
directions and maximum reglstered application rates
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specified on current product labels. Tests must be
conducted in CA and TX.

The registrant must propose tolerances and submit data
for lindane residues of concern in or on alfalfa seed,
forage, and hay grown from seed treated using a
representative D, EC, WP/D, FlC, or WP formulation.
Residue data must reflect use dlrectlons and maximum
registered application rates specified on current product
labels. Tests must be conducted in CA(10%), CO(4%),
IA(8%), ID(5%), and PA(4%) since these states and their -
bordering states accounted for ca. 70% of the 1988
alfalfa production (Ag. Statistics Board, NASS, USDA,
Crop Database, Aug. 1989). Data for alfalfa will be
_translated to data required for clover.

The registrant must propose tolerances and submit data
for lindane residues of concern in or on cottonseed grown
from seed treated using a representative D, WP/D, FlC,
EC, or WP formulation. Residue data must reflect use
directions and maximum registered application rates
specified on current product labels. Tests must be
conducted in AR(7%), CA(18%), MS(12%), and TX(34%) since
these states accounted for ca. 70% of the 1988 cotton
production (Ag. Statistics Board, NASS, USDA Crop
Database, Jan. 1989).

A proces51ng study deplcting the potential for
concentration of lindane residues of concern in meal,
hulls, soapstock, crude o0il, and refined oil processed
from cottonseed bearing measurable, weathered residues.
If residues concentrate in any product, an 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 the processed products indicate
that no detectable residues of concern occur in or on
cottonseed. :

The registrant must propose tolerances and submit data
for lindane residues of concern in or on flax seed grown
from seed treated using a representative D, F1C, EC, or
WP formulation. Residue data must reflect use dlrectlons
and maximum registered application rates specifled on
current product labels. Tests must be conducted in
ND(80%) and SD(13%), since these states accounted for ca.
93% of the 1988 flax production (Ag. Statistics Board,
NASS, USDA Crop Database, Jan. 1989).

A processing study depicting the potential for
concentration of lindane residues of concern in meal
(linseed) processed from flax seed bearing measurable,
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weathered residues. If residues concentrate in any
product, an 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 the
processed products indicate that no detectable residues
of concern occur in or on flax seed.

The registrant must propose tolerances and submit data
for lindane residues of concern in or on sunflower seed
grown from seed treated using a representative D, WP/D,
F1C, EC, or WP formulation. Residue data must reflect
use directions and maximum registered application rates
specified on current product labels. Tests must be
conducted in ND(82%) and TX(2%) since these states
accounted for ca. 85% of the 1988 sunflower production
(Ag. Statistics Board, NASS, USDA Crop Database, Aug.
1989). :

A processing study depicting the potential for
concentration of lindane residues of concern in meal,
hulls, crude oil, and refined oil processed from
sunflower seeds bearing measurable, weathered residues.
If residues concentrate in any product, an appropriate
food/feed additive tolerance must be proposed. The need
for a procesding study may be waived if field residue
tests using rates exaggerated by the highest theoretical
concentration: factor for the processed products indicate
that no detectable residues of concern occur in or on
sunflower seeds.

The registrant must propose tolerances and submit data
for lindane residues of concern in or on safflower seed
grown from seed treated using a representative D, WP/D,
F1C, EC, or WP formulation. Residue data must reflect
use directions and maximum registered application rates
specified on current product labels. Tests must be
conducted in CA(76%) and MT(17%) since these states
accounted for ca. 93% of the 1982 safflower production
(1982 Census of Agriculture, Vol. 1, Part S1, p. 317).

A processing study depicting the potential for
concentration of lindane residues of concern in meal,
crude o0il, and refined o0il processed from safflower seeds
bearing measurable, weathered residues. 1If residues ‘
concentrate. in any product, an 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 the processed products indicate
that no detectable residues of concern occur in or on -
safflower seeds.
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References (used):

MRID(s): 40431207.
Discussion of the data:
N/A.

Tolerance(s): : !

Tolerances of 7 ppm have been established for the residues of
lindane (gamma isomer of benzene hexachloride) in the fat of meat
from cattle, goats, horses, and sheep. A tolerance of 4 ppm has
been established for residues of lindane in the fat of meat from
hogs [40 CFR §180.133]. ’

' No tolerance has been established for residues of lindane in
milk. :
L}

Use directjons and limitations:

The Agency Product Search Listing (SPO5) dated 7/30/90 includes
1, 10, 10.68, 11.34, 12.5, 12.8, and 20% EC, 1% D, 1 and 25%
Wp/D, 1, 6, and 25% WP, 40% F1C, and 3% PrL formulations
variously registered for dermal use on cattle, goats, hogs, .
horses, and sheep.

conclusions:

The Lindane Guidance Document dated September, 1985 requires
additional data for residues of lindane in the fat of cattle,
hogs, unshorn lambs, and sheep resulting from the application of
sprays, dips, sponge treatment, dusts, backrubbers, and rubbing
posts. In addition, the Guidance Document requires revised
labels specifying the number of applications and the intervals
between applications reflecting the use of sprays and dips,
pressurized sprays, and sponge treatments. Data reflecting pre-
-slaughter intervals are also required. '

The Lindane Guidance Document dated September, 1985 also requires
a tolerance for lindane residues in milk unless revised labeling
bearing restrictions against any method of application to
lactating dairy animals (cattle and goats) are submitted..

In response to the Guidance Document, product labels have been
revised to restrict uses on dairy animals. Rhéne-Poulenc AG Co.
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submitted data pertaining to residues of lindane in dairy cattle
(MRID 40660505), which was reviewed by DEB (EPA Memorandum DEB
No. 4037, M.F. Kovacs, dated 9/20/88) who concluded that the
available data do not support the tolerance of 7 ppm for residues
in the fat of dairy cattle. DEB also concludes that the data
indicate the need for lindane tolerances in the meat, meat
byproducts (kidney, heart, and liver), and milk of dairy cattle.

Rhéne~Poulenc AG Co. also submitted data pertaining to residues
of lindane in sheep (MRID 40660503), which was reviewed by DEB
(EPA Memorandum DEB No. 4036, M.F. Kovacs, dated 8/31/88) who
concluded that the available data do not support the tolerance of
7 ppm for residues of lindane in the fat of sheep. The data also
indicates a need for tolerances in the meat and meat byproducts
of sheep. ‘ '

In addition, Rhéne-Poulenc AG Co. submitted data pertaining to
residues of lindane in swine (MRID 40660504) which was reviewed
by DEB (EPA Memorandum DEB No. 4038, S.H. Willett, dated 8,/29/88)
who concluded that the available data do not support the :
tolerance of 4 ppm in hog fat because the data were collected by
questionable or unspecified method and the studies did not
specify the conditions or duration under which the samples were
stored. DEB recommended that the registrant reanalyzed the
reserved samples (supportable by storage stability data) and/or
conduct a new swine feeding study to quantify any lindane
metabolites found to be of toxicological concern. Appropriate
tolerances for lindane residues in animal products will need to
be established when the nature of the residue has been adequately
delineated.

DEB has also concluded that the current product labels for spray
and dip treatments impose no limit to the number of applications
which can'be made to cattle and sheep. A revised label is
required which specifies the number of applications permitted and
the interval between applications to cattle and sheep. The
treatment rate should also be supported by adequate residue data.

The nature of the residue in plants and animals is not understood
and data requirements for numerous feed commodities are
outstanding. Upon receipt of the requested plant and animal
metabolism data and crop residue data: (i) the adequacy of
tolerances for residues in animal products will be determined,
with consideration of any newly found metabolite of toxicological
concern; (ii) the expected dietary intake for beef cattle, dairy
- cattle, and swine will be calculated; and (iii) the need for
additional feeding and dermal treatment studies will be
reevaluated.
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References (used):

MRID(s): 40660504. 40660503. 40660505,
'Qiégg§§ign_9£_;ng_g§sg=

N/A. |

Eggs and the Fat, Meat, ggd4ugg; Byproducts of Poultry
Tolerance(s) : |

No tolerances have been established for residues. of llndane in
poultry or eggs.

Conclusions:

The Lindane Guidance Document dated September, 1985 concludes
that it may be necessary to establish tolerances for residues of
lindane in eggs, and the fat, meat, and meat byproducts of
poultry if significant 1evels of 11ndane are found in poultry
feed items. 1In addition, labeling of all lindane end-use
products with directions for use on livestock premises or farm
buildings must bear a prohibition against application in poultry
houses.

)
In response to the Guidance Document, Rhéne-Poulenc AG Co.
submitted data (MRID 40660501) pertaining to the residue of
lindane in poultry and eggs which have been reviewed by DEB (EPA
Memorandum DEB No. 4034, G.F. Otakie, dated 8/31/88) who
concluded that the avallable data indicate residues accumulate in
poultry tissues and eggs. New tolerances for residues of lindane
in poultry fat, meat, meat byproducts, and eggs may be required
pending results of outstanding plant and poultry metabolism and
field crop residue studies. Analysis of reserve samples and/or a
new poultry feeding study may be required if any metabolites are
of toxicological concern.

Presently, the nature of the residue in plants and animals is not
understood and data requirements for numerous feed commodities
are outstanding. Upon receipt of the requested plant and animal
metabolism and crop residue data: i) tolerances for residues in
eggs, and the fat, meat, and meat byproducts of poultry must be
established with consideration of all metabolites of
toxicological concern; ii) the expected dietary intake for V
poultry will be calculated; and iii) the need for add1t10na1
feeding studies will be evaluated.

References (used):
MRID(s): 40660501.
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MRID documents containing data which have been reviewed by the
Agency are designated in shaded blocks in the following
bibliographic listing of Residue Chemistry Citations (used). A
summary of the memoranda and their associated MRID documents is
presented below.

AQEEQX_HEMQBLHDA ’
DEB No. 3267
Subject: Partial Response (November 10 " 1987) by Centre

From:
To:
Dated:
MRID(s):

DEB No.
Subject:

From:
To:
Dated:
MRID(s):

DEB No.
Subject:

From:
To:
Dated:
MRID(s) :

International d4'Etudes du Llndane (CIEL) to Data Gap
171-3 (Nature of the Residue in Plants as Identified
in the Residue Chemistry Chapter of the September 30,
1985 Lindane Registration Standard

G. Otakie

A. Rispin, G. LaRocca, E. Budd
3/24/88

40410902, 40431204. 40431201
3312

Partial Response (July 21, 1987) by Centre
International d'Etudes du Lindane (CIEL) to Data Gap
171-4 (Nature of the Residue in Livestock Ruminants)
as Identified in the Residue Chemistry Chapter of the
September 30, 1985 Lindane Regjstratjon Standard

C. Deyrup

A. Rispin, G. LaRocca, E. Budd

3/24/88

40271302

3315

Partial Response (July 15, 1987) by Centre
International d'Etudes du Lindane (CIEL) to Data Gap
171-4 (Nature of the Residue in Livestock Poultry) as
Identified in the Regidue Chemistry Chapter of the
September 30, 1985 L1nQAns_839;§Sx;:AQn_§sangg;g

J. Onley

A. Rispin, G. LaRocca, E. Budd

3/24/88

40271301
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DEB No.
Subject:

From:
To:
Dated:
MRID(s):

DEB No.
Subject:

From:
To:
Dated:
- MRID(s):

DEB No.
Subject:

From:
To:
Dated:
MRID(s):

DEB No.
Subject:

From:
To:
Dated:
MRID(s):

DEB No.
Subject:
From Seed
From:

To:
Dated:
MRID(s):

DEB No.
Subject:

3257

Lindane Registration Standard Followup - Analytical
Methods for Plants

N. Dodd

A. Rispin, G. LaRocca, E. Budd
3/24/88

40431202. 40431206

3261

Lindane Registration Standard Followup - Analytical

‘Methods for Animal Tissues, Eggs, and Milk

N. Dodd
A. Rispin, G.
3/24/88
40431208

LaRocca, E. Budd

3260
Lindane Registration Standard Followup - Storage
Stability

N. Dodd

A. Rispin, G.
3/24/88
40431203,

LaRocca, E. Budd

40431205

4035

Lindane Reglstratlon Standard Followup - Storage
Stability Data

S. Willett

R. Engler, G. LaRocca, E. Budd

8/23/88

40660502

3259
Lindane Reglstration Standard Followup - Residues

Treatment

N. Dodd
A. Rispin, G. LaRocca, E. Budd
3/24/88
40431207

4037 .
Partial Response (December 15, 1987) by Centre
International d'Etudes du Llndane (CIEL) to Data Gap
171-4 [Magnitude of Residue in Animals (Dairy Cattle
Meat and Milk)] as Identified in the Residue :
Chemistry Chapter of the September 30, 1985 Lindane

Registration Standard
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From:
To:
pPated:
MRID(s):

DEB No.:

Subject:

From:
To:
Dated:
MRID(s):

DEB No.
Subject:

From:
To:
Dated:
MRID(s):

DEB No.
Subject:

From:
To:
Dated:

. MRID(s):

M. Kovacs

R. Engler, G. LaRocca, E. Budd
9/20/88

40660505

4036

Partial Response (April 7, 1988) by Centre
International d'Etudes du Lindane (CIEL) to Data Gap
Section 171-4 [Magnltude of Residue in Animals
(Sheep) ] as Identified in the Resjdue Chemistry
Chapter of the September 30, 1985 Lindane
Registration Standard

M. Kovacs

R. Engler, G. LaRocca, E. Budd

8/31/88

40660503

4038 '

Lindane Registration Standard Followup - Residues in-
Swine

S. Willett

R. Engler, G. LaRocca, E. Budd

8/29/88 ,

40660504

4034

‘Partial Response (June 9, 1988) by Centre

International d'Etudes du Lindane (CIEL) to Data Gap
Section 171-4 (Magnitude of the Residue in Poultry -

and Eggs) as Identified in the Resjdue Chemistry
Chapter of the September 30, 1985 _Lindane
Registration Standard

G. Otakie

R. Engler, G. LaRocca, E. Budd
8/31/88.

40660501

The following references were obtained from a Guideline Sequence
Number search conducted on 9/27/90 for documents on lindane.
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41289401 Landis Associates, Inc. (1988) Lindane 25% WP: Raw
Agricultural Commodity Field Residue Protocol on Apples in
California, Michigan, New York, Pennsylvania, North Carolina, and
Washington: Lab Project Number' HLA/6237/116A. Unpublished
study prepared by Hazleton Laboratories America, Inc. 386 p.

41289402 Landis Associates, Inc. (1989) Lindane 25% WP: Processed
Commodity Field Residue Protocol on Apples in California,
Michigan, North Carolina, and Washington: Lab Project Number:
HLA/6237/116PA. Unpublished study prepared by Hazleton
Laboratories, America. 588 p.

41289403 Landis Associates, Inc. (1989) Lindane 25% WP & 40% F:
Raw Agricultural Commodity Field Residue Protocol on Cabbage in
California, New York, Florida, Georgia, Texas, and Wisconsin:
Lab Project Number: HLA/6237/116CA. 417 p.

41289404 Landis Associates, Inc. (1989) Lindane 25% WP & Lindane
40% F: Raw Agricultural Commodity Field Residue Protocol on

" Cucumbers in California, Ohio, and Michigan: Lab Project Number:
HLA/6237/116CU. Unpublished study prepared by Hazleton
Laboratories, America 438 p.

41289405 Landis Associates, Inc. (1988) Lindane 20% EC: Raw
Agricultural Commodity Field Residue Protocol on Grapes in
california, Michigan, New York, and Washington: ,6 Lab Project
Number: HLA/6237/116G. Unpublished study prepared by Hazleton
Laboratories America, Inc. 333 p.
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41289406 Landis Associates, Inc. (1988) Lindane 20% EC: Processed

Commodity Field Residue Protocol on Grapes in California, New
.York, and Washington: Lab Project Number: HLA/6237/116PG.
Unpublished study prepared by Hazleton Laboratories America,
Inc. 367 p. . ‘ :

41289407 Landis Associates, Inc. (1989) Lindane 25% WP and 40% F:
Raw Agricultural Commodity Field Residue Protocol on Lettuce in
California, Texas, New York, and New Jersey: Lab Project Number
HIA/6237/116L. Unpublished study prepared by Hazleton Labora-
tories America, Inc. 471 p. '

41289408 Landis Associates, Inc. (1989) Lindane 25% WP: Raw
Agricultural Commodity Field Residue Protocol on Peaches in

California, Michigan, Washington, Pennsylvania, and Georgia:. Lab

Project Number: HLA/6237/116P. Unpublished study prepared by
Hazleton Laboratories America, Inc. 345 p. '

41289409 Landis Associates, Inc. (1989) Lindane 20% EC: Raw
Agricultural commodity field residue protocol on tobacco in
Virginia and Georgia: lLab. Project_number: HLA/6237/116p.
unpublished study prepared by Hazleton Laboratories America, Inc.
237 p. , . :

41289601 Landis Assogiates, Inc. (1989) Lindane 20% EC: Raw
Agricultural Commodity Field Residue Protocol on Pecans in
Louisiana, Texas, and Oklahoma: Lab Project Number: 6237/116.
Unpublished study prepared by Hazleton Laboratories America,
Inc. 257 p.

41421001 Walker, K. (1990) Lindane 20 [Percent! EC: Raw
Agricultural Commodity Field Residue Protocol on Pecans in
Louisiana: Lab Project Number: 6237-116 PC. Unpublished study
prepared by Hazleton Laboratories America, Inc. 153 p.

Residue Chemistry citations (not used):

[The following MRIDs contain data that were either not submitted
in response to the Guidance Document or contain data that are not
~useful in satisfying residue chemistry data requirements.]

00153988 Fuhremann, T.; Lichtenstein, E. (1980) A comparative
study of the persistence, movement, and metabolism of six carbon-
14 insecticides in soil plants. Journal of Agri. Food Chem.

. 28(2):446-452.

00160330 Jain, P.; Gupta, H. (1976) Persistence.of lindane,
malathion and parathion residues on brinjal fruits. Annals of
Arid Zone 15 (1/2):37-42.
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00160342 Varis, A. (1972) Loss of lindane, dimethoate, and methyl
parathion residues from seedlings of sugar beet as influenced by
plant growth. An. Ag. Fennize 11:381-385.

00163460 Oehler, D.:; Hogan, B.: Graham, 0. (1970) Residues in
milk following treatment of cows with lindane or ronnel to
control screw-worms. Journal of Economic Entomology 63(5):1467-~
1468. ' ' '

00164641 Yeh, S. (1986) Eighteen-month Mancozeb Storage Stability
Study on Grapes: Technical Report No. 310-86-53. Unpublished
study prepared by Rohm & Haas Co., Sprlng House Research
Laboratories. 14 p.

40145901 Merricks, L. (1987) Lindane: Aquatic Residue Monitoring

. Study: Final Report Addendum: Laboratory Project ID. 1502.
Unpublished study prepared by Agrisearch Inc. 104 p.
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