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Chemistry Brahch II: Reregistration Support
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TO: Lois Rossi, Chief
Reregistration Branch
Special Review & Reregistration Division (H7508C) .

and
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Science Analysis and Coordination Branch
Health Effects Division (H7509C)

Attached are the updates to the Product and Residue Chemistry
Chapters of the Trifluralin Reregistration Standard. These
updates were prepared by Acurex Corporation under supervision of
CBRS, HED. They have undergone secondary review in the Branch
and have been revised to reflect Agency policies.

Revised data requirement tables are included.

If you need additional input please advise.

Attachment 1: Trifluralin Product Chemistry Reregistration
Standard Update.

Attachment 2: Trifluralin Residue Chemlstry Rereglstratlon
Standard Update.

Attachment 3: Confidential Appendices A, B and C of the
: Trifluralin Product Chemistry Update
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TRIFLURALIN
(Chemical Code 036101)

TASK 3

Reregistration Standard
Update

Product Chemistry

May 17, 1991

Contract No. 68-D0O-0142

Submitted to:

U.S. Environmental Protection Agency
Arlington, VA 22202

Submitted by:

~ Acurex Corporation
Environmental Systems Division
4915 Prospectus Drive
- P.O. Box 13109
Research Triangle Park, NC 27709



PROD HEMISTR

INTRODUCTION

A Product Search Listing conducted on 12/05/90 identified seven manufacturing-use products
of trifluralin, the 95% T (EPA Reg. No. 62719-99), 44.5% FI (Treflan® Emulsifiable
Concentrate, EPA Reg. No. 62719-101), 20% FI (Treflan® Milled Concentrate, EPA Reg.
No. 62719-133), and 50.8% FI (Treflan® 5, EPA Reg. No. 62719-172), all four registered
by DowElanco; the 98% T (EPA Reg. No. 11603-13) registered by Agan Chemical
Manufacturers, Ltd.; the 96% T (EPA Reg. No. 33660-3) registered by Industria Prodotti
Chimici, S.P.A. and represented by Pazianos Associates; and the 96% T (EPA Reg. No.
19713-226) registered by Drexel Chemical Company.

The Trifluralin Guidance Document (4/ 87) requires additional generic and product-specific
chemistry data for the technical product. In early 1990, Elanco merged with Dow Chemical
to become DowElanco. Soon after, the Agency changed the EPA Reg. Nos. for the 95% T
(1471-70), 44.5% FI (1471-72), 20% FI (1471-145), and 50.8% FI (1471-120) to its present
registration numbers. DowElanco is using the data submitted (1987; MRID 40453301,
40453302, 40453303, 40453401, 40453402, 40453403, 40453404, and 40674703 [95% T],
40452701, 40452702, 40454102 [44.5% FI], 40453701, 40453702 [20% FTI], 40453501,
40453502 [50.8% FI]; 1988; MRID 40674701, 40674702, 40674703 and 40674704 [95% T],
40674201, 40674203, [44.5% FI], 40675001, 40675002 [20% FI], 40673901, 40674602
[50.8% FI]; 1989; MRID 41241301 [95% T], 41251801 [50.8% FI]; 1990; MRID 41792901
[95% T]) by Elanco in support of the reregistration of DowElanco trifluralin technical and
formulation intermediates. The following MRIDs 40453302, 40453303, 40453402,

40453403 and 40453404 for the 95% T were reviewed by the Agency (R. Perfetti, 3/5/91,
CBRS No. 7175). The Agency concluded that data and information regarding product
identity and disclosure of ingredients, the discussion. of formation of impurities, preliminary
analysis, certification of limits, enforcement analytical methods and physical and chemical
characteristics (melting point, dissociation constant, octanol/water partition coefficient,
stability, storage stability, and corrosion characteristics) remain outstanding. The bulk of the
MRID data submitted by DowElanco are reviewed here for adequacy in fulfilling the
requirements of the 95% T, 44.5% FI, 20% FI and 50.8% FI.

Agan Chemical Manufacturers, Ltd. submitted data (1987; MRID 40454701 1988; MRID
40692701) in support of the reregistration of the 98% T (EPA Reg. No. 11603-13). MRID
40454701 was reviewed by the Agency.(R. Perfetti, 3/5/91, CBRS No. 7177). The Agency
concluded that the discussion on the formation of impurities, preliminary analysis for



nitrosamines, certification of limits, validation data for enforcement analytical methods,
physical and chemical characteristics (dissociation constant, explodability, storage stability
and corrosion characteristics) remain outstanding. MRID 40692701 data are reviewed here
for adequacy in fulfilling the requirements of the 98% T.

Industria Prodotti Chimici, S.P.A. which is represented by Pazzianos Associates, submitted
data (1987; MRID 40446902; 1988; MRIDs 40743901, 40743902 and 40834701) in support
of the reregistration of the 96% T (EPA Reg. No. 33660-3). MRID 40446902 was reviewed
by the Agency (R. Perfetti, 3/5/91, CBRS No. 7176). The Agency concluded that the
product identity and composition (Guideline Ref. Nos. 61-1, -2, -3), analysis and
certification of product ingredients (guideline Ref. Nos. 62-1, -2, -3) and storage stability
(Guideline Ref. No. 63-17) remain outstanding. The data from MRIDs 40734901,
40743902, and 40834701 are reviewed here for adequacy in fulfilling the requirements for
the 96% T.

Drexel Chemical Company has not sul)‘t;ﬁtwd any data to support the reregistration of their
96% T (EPA Reg. No. 19713-226). :

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 Regulations (40 CFR), Part 158, "Data -
Requirements for Registration”, Subpart C, "Product Chemistry Requirements”. These
regulations and guidelines explain the minimum data that the Agency needs to adequately
assess the product chemistry of Trifluralin.

Guideline Reference No.

from 40 CFR §158.155-190

Product Composition and Manufacture . ............. .00t enn... 61-(1-3)
Analysis and Certification of Product Ingredients . ... .. .. e et r e e e 62-(1-3)

Physical and Chemical Characteristics . . . ... ... . ... 0., 63-(2-20)-

SUMMARY
The foliowing Product Chemistry data are required for the DowElanco products:

95% T (EPA Reg. No 62719-99)

o0 current mformauon pertaining to all Guideline Reference 61 and 62 series product A
chemistry reqmrements



44.5% FI (EPA Reg. No. 62719-101) and 20% FI (EPA Reg. No. 62719-133)

o technical specifications of the inerts and solvents used and duration of the
manufacturing process, post-production contamination, and discussion of the two
methods referred to in the preliminary analysis, nominal concentration, certified
limits, enforcement analytical methods and data for the impurities resultmg from
the technical product.

50.8% FI (EPA Reg. No. 62719-172)

o technical specifications of the stamng materials and detailed description of the
manufacturing process used, discussion of the formation of | impurities,
preliminary analysis, nominal concentration, certified limits, enforcement
analytical methods and data for the impurities resulting from the technical

product.

The following Product Chemistry data are required for the Agan Chenucal 98% T (EPA
"~ Reg. No. 11603-13):

-

o discussion on post-production contamination, prehmmary analysis of N-
nitrosamines at initial production, three months and six months after production,
_ certified limits, validation data. for the analytml methods used to determine the
active ingredient and impurities, physical and chemical properties. -

The following Product Chemistry data are required for the Industria Prodotti Chimici 96% T
(EPA Reg. No. 33660-3):

o nominal concentration and CAS registry no. of the active ingredient, nominal
concentration of the impurities present at = 0.1%, relative amounts of starting
materials, technical specifications and sources of some of the starting materials,
duration of the manufacturing process, and description of physical conditions
(temperature, pressure) and detailed description of the equipment used, discussion
of post-production contamination, name and description of the analytical method
used—durmg preliminary analysis, validation data for
the analytical methods used to determine the active ingredient and impurities.

All Product Chemistry data are required for the Drexel 96% T (EPA Reg. No. 19713-226).

QUALITY CONTROL PROCEDURE INFORMATION IS NOT INCLUDED




PRODUCT IDENTITY AND COMPOSITION
" dentity and Dis  Ineedi

The Trifluralin Guidance Document (4/87) requires additional product-specific data
concerning product composition. In response, DowElanco submitted data (1987; MRIDs
40452701, 40453301 and 40453701; 1989; MRIDs 41241301 and 41251801) to support the
reregistration of the 95% T; 44.5% FI; 20% FI; and 50.8% FI; Agan Chemical
Manufacturers, Ltd. submitted data (1987; MRID 40454701) for the 98% T; and Industria
Prodotti Chimici submitted data (1988; MRID 40743902) for the 96% T.

DowElanco provided Confidential Statement of Formulas (1987; MRID 40453301; 1989;

MRID 41241301) for the technical trifluralin. DowElanco’s more recent data (1989; MRID

41241301) are presented in Confidential Appendix A. These data do not fully satisfy the

requirements of 40 CFR §158.155 (Guideline Ref. No. 61-1) regarding product identity and

composition for the 95% T (EPA Reg. No. 62719-99) because the data do not cover the most
_recent manufacturing process. Additional data are required.

DowElanco provided a Confidential Statement of Formula for each of the 44.5% FI (EPA
Reg. No. 62719-101), and 20% FI (EPA Reg. No. 62719-133), which are presented in
Confidential Appendix A. Nominal concentrations for the impurities resulting from the
technical product must be provided and included on the Confidential Statement of Formulas
of the 44.5% and 20% FIs. Additional data are required.

DowElanco submitted an undated aiternate Confidential Statement of Formula (1989; MRID
41251801) for the 50.8% FI (EPA Reg. No. 62719-172) which is presented in Confidential
Appendix A. Nominal concentrations for impurities resulting from the technical product
must be provided and included on the Confidential Statement of Formula for the 50.8% FI.
Additional data are required.

Agan Chemical Manufacturers, Ltd. submitted data (1987; MRID 40454701) in support of .
the reregistration of the 98% T (EPA Reg. No. 11603-13), The Agency (R. Perfetti, 3/5/91,
CBRS No. 7177) reviewed these data and concluded that the requirements of 40 CFR"

- §158.155 (Guideline Ref. No. 61-1) regarding product composition are fully met for the

Agan 98% T. No additional data are required.

Industria Prodotti Chimici, S.P.A. submitted data (1988; MRID 40743902) in support of the
reregistration of the 96% T (EPA Reg. No. 33660-3). The data do not fully satisfy the
requirements of 40 CFR §158.155 (Guideline Ref. No. 61-1) because the nominal
concentration and CAS Registry No. of the active ingredient; and nominal concentration of
the impurities that are present at 20.1% by weight were not provided. Previously submitted
data and any additional information must be reported on EPA Form 8570-4 (Rev. 2-85).



- MANUFACTURTNG PROCESS INFORMATION IS NOT INCLUDED

Drexel Chemical Company did not submit ariy data to support the reregistration of its
trifluralin 96% T (EPA Reg. No. 19713-226). All data pertaining to this topic are reqmred
for the Drexel product

$1-2. Startine Materials and Manufacturing P

_The Trifluralin Guidance Document (4/87) requires addmonal‘genenc and product-specific

data concerning the starting materials used and the manufactunng process.

DowElanco submitted information (1987; MRID 40453302) in support of the reregistration of
95% T (EPA Reg. No. 62719-99). The Agency (R. Perfetti, 3/5/91, CBRS No. 7177)
reviewed the data and concluded that the requirements of 40 CFR §158.162 (Guideline Ref.
No. 61-2) are fully satisfied. However, information (K.W. Dockter, 3/5/90, CBRS No.
6186) received by EPA indicate that there has been a change in the,manufactunng process.

. s updatedmormauonons gJmate. and mangprocessmustbe
provided. Additional information is required for the DowElanco 95% T.

DowElanco submitted information (1987; MRID 40452701) for the 44.5% FI (EPA Reg

.. No. 62719-101) which is pmted in Confidential Appendix A. The requirements of 40
_ CFR §158.160-165 (Gmdelme Ref. No. 61-2) are not fully met because the technical :

specifications of the inerts and solvents, duration of the manufacturing process, and detailed
description of the equipment and packaging materials used were not provided. Additional . .
information is required for the 44.5% FI.

DowElanco submitted information (1987; MRID 40453701) for the 20% FI (EPA Reg. No.
62719-133), which is presented in Confidential Appendix A. The requirements of 40 CFR
§158.160-165 (Guideline Ref. No. 61-2) are not fully met because the technical specifications
of the inerts, duration of the manufacturing process, and descnpuon of the packaging
materials used were not provided. Additional information is required for the 20% FI.

DowElanco provided (1989; MRID 41251801) only the name, source and amounts of the

starting materials for the 50.8% FI (EPA Reg. No. 62719-172). - The information provided

do not fully satisfy the requxremcnts of 40 CFR §158.160-165 (Guideline Ref. No. 61-2)

~ because technical specifications of the starting materials and a detailed description of the

manufacturing process were not provided. Additional information is required for the 50.8%

Agan Chemical Manufacturers, Ltd. submitted information (1987; MRID 40454701) to -
support the reregistration of the 98% T (EPA Reg. No. 11603-13). The Agency (R. Perfetti, -

3/5/91, CBRS No. 7177) reviewed the submission and concluded that the information :

provided fully satisfies the requirements of 40 CFR §158.160-165 (Guideline Ref. No. 61-2).

. Industria Prodotti Chimici submitted information (1988; MRID 40743901) to support the
reregistration of the 96% T (EPA Reg. No. 33660-3). The submission does not satisfy the
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requirements of 40 CFR §158.160-165 (Guideline Ref. No. 61-2) regarding the starting
materials used and manufacturing process because the relative amounts of the starting
materials, technical specifications and source of some of the starting materials, duration of
the manufacturing process, description of physical conditions (temperature, pressure), and
detailed description of the equipment used were not provided. Additional information is
required.

All information pertaining to this topic is required for the Drexel trifluralin 96% T (EPA
Reg. No. 19713-226).

1-3. Discussion of the Formation of Impusii

The Trifluralin Guidance Document (4/87) requires additional data regarding the formation of
impurities. In response, DowElanco submitted information (1987; MRID 40453302) for the
reregistration of the 95% T (EPA Reg. ‘No. 62719-99). The Agency (R. Perfetti, 3/5/91,
CBRS No. 7175) reviewed this submission and concluded that requirements of 40 CFR
§158.167 (Guideline Ref. No. 61-3) are not fully met because possible degradation of
ingredients and other post-production contamination were not discussed. DowElanco
submitted additional data (19 41301) which indicate the presence of an impurity

MANUFACTURING PROCESS INFORMATION IS NOT INCLUDED

DowElanco claimed (1987; MRIDs 40452701, 40453701) that there are no additional
impurities formed in the preparation of 44.5% FI and 20% FI. Nitrosamine levels in these
two formulation intermediates are well below the specified limits for both products. The
information provided for the technical trifluralin does not fully satxsfy the requirements of 40
CFR §158.167 (Guideline Ref. No. 61-3). Additional information is required for the 44.5%
(EPA Reg. No. 62719-101) and the 20% FI (EPA Reg. No. 62719-133).

"Additional information is required.

DowElanco did not provide discussion of the formation of impurities for the 50.8% FI (EPA |
Reg. No. 62719-172). Additional information is required.

Agan Chemical Manufacturers, Ltd. submitted information (1987; MRID 40454701) for the
reregistration of the 98% T (EPA Reg. No. 11603-13). The Agency (R. Perfetti, 3/5/91,
CBRS No. 7177) reviewed this submission and concluded that the discussion regarding the
formation of impurities does not satisfy the requirements of 40 CFR §158.167 (Guideline
Ref. No. 61-3) because a post-production contamination dlscussxon was not provided.
Additional data are reqmred .

Industna Prodotn Chimici, S.P.A. subxmtted data (1988; MRID 40743901) in support of the

reregistration of 96% T (EPA Reg. No. 33660-3). The information provided is presented m
the Confidential Appendlx C The mformauon provided does not fully satisfy the

6
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QUALITY CONTROL PROCEDURE INFORMATION IS NOT INCLUDED

~ Finally, the data submitted a

requirements of 40 CFR §158.167 (Guideline Ref. No. 61-3) because post-production
contamination was not discussed. Additional data are required.

Drexel Chemical Company did not submit any information for the reregistration of its

trifluralin 96% T (EPA Reg. No. 19713-226). All information pertaining to this topic is
required for the Drexel product.

s2-1. Preliminary Analysi

The Trifluralin Guidance Document (4/87) specifies that five or more recent samples of the

technical product must be analyzed for the amount of the active ingredient, nitrosamines, and -
other impurities. DowElanco submitted data (1988; MRIDs 40674702 and 40674703) from
the analysis of five batches of the 95% T (EPA Reg. No. 62719-99). i

present; Appendix A. These data do not fully
satxsfy the reqmrements of 40 CFR §158.170 (Guideline Ref. No. 62-1) regarding

relinunaryanalymbeuusetheregxs&antfaﬂedtoprovxdedataforbnounpnnnuthatwue
listed on the Confidential Statement of Formula. It is not clear whether or not any attempt
was made by the registrant to determine and quantify these two impurities. An additional
impurity, which is not listed in the Confidential Statement of Formula, was detected at an
average level of Iby weight. The registrant failed to present data for the moisture

not pertinent to the most recent manufacturing process.

Additional data are required.

DowElanco provided data (1988 MRID 40674201) for the 44.5% FI (EPA Reg. No. 62719—
101). Five lots of technical trifluralin were assayed using Analytical Method AM-AA-CA-
JO31-AB-755. ‘The average was calculated and used for the potency of the technical. Five

. laboratory batches of Treflan® Emulsifiable Concéntrate (44.5% FI) were produced according

to the Confidential Statement of Formula of 44.5% FI, and assayed using Method AM-AA-

CA-JO32-AB-755. Three lots of Treflan® Emulsifiable Concentrate were analyzed for total

N- nitrosamine over a six month period according to Analytical Method BSR8801. The

changes in nitrosamine Ievels upon storage were below the 0.45 ppm specified for this RS

product. These data are presented in Confidential Appendix A. The information provided

do not satisfy the requxrements of 40 CFR §158.170 (Guideline Ref. No. 62-1) regarding
preliminary analysis because discussion of the two analytical methods AM-AA-CA-JO31-AB-

755 and AM-AA-CA-IOBZ—ABJSS were not provided. Additional preliminary analysis is

(t




required on five producnon batches of the manufactunng use products. The use of
laboratory simulated samples is not acceptable. Additional data are required.

DowElanco provided data (1988; MRID 40675001) for the 20% FI (EPA Reg. No. 62719-
133). Five lots of technical trifluralin were assayed using Analytical Method AM-AA-CA-
JO31-AB-755. The average was calculated and used for the potency of the technical. Five
laboratory batches of Treflan® Milled Concentrate (20% FI) were produced according to the
Confidential Statement of Formula of 20% FI, and assayed using Method AM-AA-CA-J371-
AA-755. Two lots of Treflan® Milled Concentraté were analyzed for total N-nitrosamine
over a twelve month period according to Analytical Method BSR8818. The changes in

" nitrosamine levels upon storage were below the 0.20 ppm specified for this product. These
data are presented in Confidential Appendix A. The information provided do not satisfy the
requirements of 40 CFR §158.170 (Guideline Ref. No. 62-1) regarding preliminary analysis
because discussion of the two analytical methods AM-AA-CA-JO31-AB-755 and AM-AA-
CA-137 1-AA-755 were not provided. Addmonal data are required.

DowElanco did not submit any preliminary analysis data for the 50.8% FI (Treflan® 5, EPA

Reg. No. 62719-172). All data pertaining to this topic are reqmred for this product.

Agan Chemical Manufacturers, Ltd. submitted data (1987; MRID 40454701) in support of
the 98% T (EPA Reg. No. 11603-13). This submission was reviewed by the Agency (R.
Perfetti, 3/5/91, CBRS No. 7177). It was determined that the data provided do not satisfy -
the requirements of 40 CFR §158.170 (Guideline Ref. No. 62-1) because preliminary
analysis for nitrosamines at three stages were not carried out. Additional data are required.

Industria Prodotti Chimici, S.P.A. submitted data (1988; MRID 40743902) for the .
reregistration of the 96% T (EPA Reg. No. 33660-3). Duplicate sets of seven batches were
analyzed by gas liquid chromatography using I.Pi.Ci. analytical method AN/134/85 for the
active ingredient in technical trifluralin. The manufacturing impurities were detected and
quantified usmg I.Pi.Ci. analytical method AN/338/85. N-nitrosamines were quantified by .
GC/MS using I.Pi.Ci. analytical method AN/ 150/88 and by GC/TEA using L.Pi.Ci.
analytical method AN/361/88. Rl Was analyzed but the registrant failed to
provide and discuss the method used. Chromatograms and chromatogmplnc conditions were
provided. All data are presented in Confidential Appendix C. It is not clear if the registrant
carried out duplicate preliminary analysis of seven batches for the impurities as it did for the

active ingredient. The data provided do not fully satisfy the requirements of 40 CFR
§158.170 (Guidelirie Ref. No. 62-1) regarding preliminary analysis. In addition the
registrant did not discuss the method used tof R EEEN the technical
trifluralin. Additional data are required for the 96% T (EPA Reg. No. 33630-3)

‘QUALITY CONTROL PROCEDURE INFO
Drexel Chemical Company did not provide prelimin anﬂ%?sl ((’g or &ng&utaggx 9%6% T
(EPA Reg. No. 19713-226). All data pertaining to this topic are required for this product.

QUALITY CONTROL PROCEDURE INFORMATION IS NOT INCLUDED
8




22 Certified Limi

The Trifluralin Guidance Document (4/87) requires certified limits for trifluralin,
nitrosamines, and other impurities that are present at > 0.1% by weight. In response,
DowElanco submitted data (1987; MRID 40453301; 1989; MRID 41241301) in support of
the reregistration of the technical trifluralin. The data are presented in Confidential
Appendix A. The upper and lower limits for the active ingredient, trifluralin were
established from the mean of the five assays, then adding and subtracting two standard
deviations and rounding off to the nearest whole percentages. The upper limits for the
impurities, except N-total nitrosamines, were established in a similar manner. The limits for
the nitrosamines were established by the EPA in a PD 4 issued in July, 1982 (47FR33777).
The data do not fully satisfy the requirements of 40 CFR §158.175 (Guideline Reference No.
62-2) regarding certified limits for 95% T (EPA Reg. No. 62719-99) because an upper
certified limit was not provided by the registrant for the impurity detected at an average level
. of by weight. This impurity is not listéd on the Confidential Statement of Formula.
Based upon the modified manufacturing process, the supplied CSFs do not account for all of
. . the ingredients and significant impurities. Additional data are required.

DowElanco submitted data (1988; MRID 40674201) to support its reregistration of the
44.5% FI (EPA Reg. No. 62719-101) which are presented in Confidential Appendix A. The
limits of technical trifluralin were determined using the precision of the analytwal method
AM-AA-CA-JO32-AB-755 for an emulsifiable concentrate and applying t

ical results obtained from various studies. )

the preliminary analysis and applying the standard deviation from the analyuml method the
range representing the certified limits of trifluralin was obtained. Certified limits for the
impurities resulting from the technical product were not provided. Additional data are

required to fully satisfy the requirements of 40 CFR §158.175 (Guideline Ref. No. 62-2)

regarding certified limits.

DowElanco submitted data (1988; MRID 40675001) to support the reregistration of the 20%
FI (EPA Reg No. 62719-133). The limits of technical trifluralin were determined by using
‘ the precision of the analytml method BSR8818 for Treﬂan‘ M]led Concentrate and applymg

d applying the standard deviation from the analytical method, the trifluralin range
representing the certified limits were set. Certified limits for the impurities resulting from
the technical trifluralin were not provided. Additional data are required to fully -satisfy the
requirements of 40 CFR §158.175 (Guideline Ref. No. 62—2) regarding cemﬁed lumts

DowElanco submitted an alternate Confidential Statement of Formula (1989; MRID
41251801) for the reregistration of the 50.8% FI (EPA Reg. No. 62719-172) which is
presented in Confidential Appendix A. The information provided does not fully sausfy the

MANUFACTURING PROCESS INFORMATION IS NoT INCLIDED
QUALITY CONTROL PROCEDURE INFORMATION IS NOT INCLUDED




requirements of 40 CFR 158.175 (Guideline Ref. No. 62-2) regarding certified limits because
the registrant failed to provide upper limits for the impurities resulting from the technical
product. . Additional information is required for the 50.8% FI.

Agan Chemical Manufacturers, Ltd. submitted data (1987, MRID 40454701) to support the
reregistration of the 98% T (EPA Reg. No. 11603-13) which were reviewed by the Agency
(R. Perfetti, 3/5/91, CBRS No. 7177). The data provided do not satisfy the requirements of
40 CFR §158.175 (Guideline Ref. No. 62-2) because the upper certified limit for one
impurity is exceeded by its nominal concentration. Additional data are required.
Furthermore, the registrant must submit these certifications, along with nominal
concentrations, on EPA Form 8570-4 (Rev. 2-85).

Industria Prodotti Chimici, S.P.A., submitted data (1988; MRID 40743902) to support the
reregistration of 96% T (EPA Reg. No. 3360-3) which are presented in Confidential '
Appendix C. These data fully satisfy the requirements of 40 CFR §158.175 (Guideline Ref.
No. 62-2) regarding certified limits for the L.Pi.Ci. 96% T. However, these data should be
resubmitted on EPA Form 8570-4 (Rev. 2-85). ,

Drexel Chemical Company did not submit any data to support the reregistration of its
trifluralin 96% T (EPA Reg. No. 19713-226). All data pertaining to this topic are requu'ed
for this product.

62-3. Enforcement Analytical Methods

The Trifluralin Guidance Document (4/87) specified that validated analytical methods for the
enforcement of certified limits be submitted. DowElanco provided enforcement-analytical
methods (1988; MRID 40674704) for the technical trifluralin. Infrared and GLC methods
were used for trifluralin identification. General Procedure 7013-1.5 or 7013 was used for
total nitrosamine assay. Linearity of the trifluralin (0.9999 coefficient of determination) was
demonstrated by assaying seven solutions ranging in concentrations from 0.24 mg/ml to 4.2
mg/ml. Precision was measured by assaying twelve samples of trifluralin on one day. The
percent relative standard deviation was found to be 0.47. . For the stability of assay solution,
the twelve precision samples were reassayed after standing for 24 h. The ratio of aged/fresh
solutions was found to be 99.5%. This demonstrated the stability of the analyte in its
measurement solution for at least 24 h. A sample chromatogram is provided. The
nitrosamine assay consisted of assaying five samples of trifluralin technical, which had been
fortified with dipropylnitrosamine at doses ranging from 0.2 ppm to 1.4 ppm. The
coefficient of determination was 0.9984. The assay procedure utilized the silica gel solid-
phase extraction column and thermal energy analyzer. The five fortified samples-gave a
mean recovery equal to 100.1% and a percent relative standard deviation equal to 9.52. A
sample chromatogram was also provided. There were no validation data presented for the
capillary gas chromatograph technique used to determine the volatile impurities in technical

. trifluralin. Additional data are required for the 95% T (EPA Reg. No. 62719-99) to satisfy
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the requirements of 40 CFR §158.180 (Guideline Ref. No. 62-3) regarding enforcement
analytical methods.

DowElanco (1988; MRID 40674102) submitted enforcement analytical methods for the
44.5% FI (EPA Reg. No. 62719-101). The trifluralin was assayed using a suitable gas
chromatograph equipped with a flame ionization detector. Linearity of the trifluralin was
demonstrated by assaying seven solutions of Treflan® Emulsifiable Concentrate (44.5% FI)
ranging in concentration from 0.50 mg/ml to 8.0 mg/ml. The coefficient of determination
was 0.9999. Precision was evaluated by assaying twelve samples prepared on one day. The
percent relative standard deviation was found to be 0.72. The twelve precision samples were
reassayed after standing for 24 h. The ratio of aged/fresh solutions was found to be 1.003.
This demonstrated the stability of the analyte in its measurement. solution for at least 24 h.
Day to day precision was evaluated by assaying six samples and one standard prepared on
each of two separate days. The percent. relative standard deviation was 0.67. This
demonstrated that day-to-day precision was not significantly different from within day
precision. ' Accuracy was evaluated by-assaying five samples of Treflan® Emulsifiable
Concentrate which had been fortified with standard trifluralin on each of two days.

Recovery was 99% for the added trifluralin.

A nitrosamine assay was carried out using General Procedure 7013-.15. Linearity was
demonstrated by assaying five samples of Treflan® Emulsifiable Concentrate (44.5% FI)
which had been fortified with dipropylnitrosamine at doses ranging from 0.1 to 1.6 ppm.
The coefficient of determination was 0.9957. The percent relative standard deviation was
5.13. Recovery was 93.5% for the added dipropylnitrosamine.

Chromatograms and chromatographic conditions were submitted for the above methods.
However, validation data for the analytical method used to determine the impurities resulting
from the technical product were not provided. The carrier gas was not specified. The data
presented in Confidential Appendix A do not fully satisfy the requirements of 40 CFR
§158.180 (Guideline Ref. No. 62-3) regarding enforcement analytical methods. Additional
data are required for the 44.5% FI (EPA Reg. No. 62719-101).

DowElanco submitted (1988; MRID 40675002) enforcement analytical methods for the 20%
FI (EPA Reg. No. 62719-133). Trifluralin assay was carried out using Hewlett-Packard
5880 GC (or equivalent) equipped with a flame ionization detector. Linearity of trifluralin
was demonstrated by assaying five solutions of trifluralin with concentrations ranging from
0.5 to 1.5 mg/ml. The coefficient of determination was 0.9999. Precision was measured by
assaying six samples of Treflan® Milled Concentrate (20% FI) on each of two days. The
percent relative standard deviation was 1.76. Accuracy was evaluated by assaying five
samples of Treflan® Milled Concentrate which had been fortified with trifluralin on each of
two days. Recovery was 94.9% for the added trifluralin.

Nitrosamine assay was carried out using General Procedure 7013-.15. Linearity of the
nitrosamine analysis was demonstrated by assaying five samples of Treflan® Milled
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Concentrate (20% FI) which had been fortified with dipropylnitrosamine at doses ranging
from 0.06 ppm to 0.72 ppm. The coefficient of determination was 0.9792. The percent
relative standard deviation was 7.44. Recovery was 90.8% for the added
dipropylnitrosamine.

Chromatograms and chromatographic conditions were provided. However, validation data
were not provided for the analytical methods used to determine the impurities resulting from
the technical product. The data presented in Confidential Appendix E do not fully satisfy the
requirements of 40 CFR §158.180 (Guideline Ref. No. 62-3). Additional data are required
for the 20% FI (EPA Reg. No. 62719-133).

DowElanco submitted enforcement analytical methods (1988; MRID 40674602) for the
50.8% FI (EPA Reg. No. 62719-172). Trifluralin was assayed using a Hewlett-Packard
5880 gas chromatograph (or equivalent instrument) equipped with a flame ionization detector.
Linearity of trifluralin was demonstrated by assaying seven trifluralin solutions with
concentrations ranging from 0.12 to 211 mg/ml. The coefficient of determination was
0.9999. Precision was evaluated by assaying six samples of Treflan® 5G (50.8% FI) on each
of two days. The percent relative standard deviation was 2.38. Accuracy was evaluated by
assaying five samples of Treflan® 5G which had been fortified with standard trifluralin on
each of two days. The percent recovery was 104 for the added trifluralin.

A total nitrosamine assay was carried out using aTEA equipped with a gas chromatograph-
and an HP 388 computing integrator. Linearity of the nitrosamines was demonstrated by
assaying five samples of Treflan® 5G (50.8% FI) which had been fortified with
dipropylnitrosamine at doses ranging from 0.012 to 0.18 ppm. The coefficient of
determination was 0.9859. The percent relative standard deviation was 7.61. The percent
recovery was 106 for the added dipropylnitrosamine.

Chromatograms and chromatographic conditions were provided. However, validation data
for the analytical method used to determine the impurities resulting from the technical
product were not provided. Furthermore, the carrier gas and its flow rate were not
specified. The data presented in Confidential Appendix A do not fully satisfy the
requirements of 40 CFR §158.180 (Guideline Ref. No. 62-3) regarding enforcement
analytical methods. Additional data are required for the 50.8% FI (EPA Reg. No. 62719-
172). :

Agan Chemical Manufacturers, Ltd. submitted data (1987; MRID 40454701; 1988; MRID
40692701). MRID 40454701 data were reviewed by the Agency (R. Perfetu 3/5/91, CBRS
No. 7177) and found to be madequate

The additional document (1988 MRID 40692701) contains validation data for N-nitrosamines

from two lots of technical trifluralin. A gas chromatograph equipped with thermal energy
analyzer was used to detect nitrosamine levels. The validation data submitted for nitrosamine
analysis are satisfactory. There were no validation data provided in this submission (1988;

12



MRID 40692701) for the analytical methods used to determine the active ingredient and
volatile impurities in the technical trifluralin. Additional data are required.

Industria Prodotti Chimici provided data (1988; MRID 40743902) on recovery factors for
two nitrosamines. Recovery was carried out by GC/MS using analytical method AN/150/88.
Chromatograms were provided. Retention times were listed for five other nitrosamines but it
is not clear whether or not an attempt was made to determine their presence or absence.
Validation data for the analytical methods used to determine the active ingredient and other
impurities in the technical product were not provided. Additional data are required for the
96% T (EPA Reg. No. 33660-3).

Drexel Chemical Company did not submit any data for the reregistration of its trifluralin
96% T (EPA Reg. No. 19713-226). All data pertaining to this topic are required for this
product.

-
~-

EHXSICALAND_CWSIICS

. The Trifluralin Guidance Document (4/87) specifies generic and product-specific data
requirements for technical trifluralin. In response, DowElanco submitted data (1987, MRIDs
40453302, 40453401, 40453402, 40453403, 40453404) for 95% T; (1987; MRID 40452702)
for 44.5% FI; ((1987, MRID 40453702) for 20% FI, and (1987; MRID 40453502) for
50.8% FI; Agan submitted data (1987; MRID 40454701) for the 98% T; and Industria ~
Prodotti Chimici submitted data (1987; MRID 40446902; and 1988; MRID 40834701) for
the 96% T, pertaining to the physical and chemical characteristics of the technical trifluralin.

A majority of this data has been previously reviewed by the Agency (R. Perfetti, 3/5/91,
CBRS Nos. 7175, 7176 and 7177).
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Table 1.

Physical and Chemical Properties of DowElanco Technical Trifluralin (95% T),
Treflan® Emulsifiable Concentrate (44.5% FI), Treflan® Milled Concentrate (20%
FI), and Treflan® 5 Herbicide (50.8% FI); Agan Triflurex (98% T); and Industria
Prodotti Technical Trifluralin (96% T).

Guidelines Reference
No.of 40 CFR. §158.190 Description [Method] (Product;
Name of Property Test Substance; EPA Reg. No.; MRID)

63-2. Color - yellow-orange

(95% T; TGAI; 62719-99; 40453401)
red-orange

(44.5% FI; 62719-101; 40452702)
light-yellow *
(20% FI; 62719-133; 40453702)

Ted-orange

(50.8% FI; 62719-172; 40453502)

orange ‘
98% T, TGAI; 11603-13; 40454701)

orange-red
(96% T; TGAI, 33660—3 40446902)

63-3. Physical State yellow-orange prisms

(95% T; TGAI; 62719-99; 40453401)
liquid
(44.5% FI; 62719-101; 40452702)
free flowing powder

 (20% FI; 62719-133; 40453702)

. liquid
(50.8% FI; 62719-172 40453502)

crystalline solid ..
98% T; TGAI; 11603-13; 40454701)

crystalline solid
(96% T; TGAI; 33660-3; 40446902)

(continued) -'
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Table 1. (continued)

Guidelines Reference

No.of 40 CFR §158.190 Description [Method] (Product;

Name of Property Test Substance; EPA Reg. No.; MRID)
63-4. Odor aromatic solvent odor

63-5. Melting Point

63-6. Boiling Point

95% T; TGAI; 62719-99; 40453401)
aromatic odor

(44.5% FI; 62719-101; 40452702)
mild aromatic

(20% FI; 62719-133; 40453702)
aromatic odor

.(50.8% FI; 62719-172; 40453502)

cliaracteristics of organics
(98% T; TGAI; 11603-13; 40454701)

(96% T; TGAI; 33660-3; 40446902
47 °C o .
[OECD No. 102 Capillary method)
95% T; TGAI; 62719-99; 404534Ql)
42-48 °C

(98% T; TGAI; 11603-13; 40454701)

48.5-49.0 °C
(98% T; PAI; 11603-13; 40454701)

45-48 °C
[CIPAC MT 2]
(96% T, TGAI; 33660-3; 40446902)

87 °C - weight loss to total volatilization
[Thermo-gravimetric analysis]

50 °C - Endotherm melt

[Differential Thermal Analysis]

275 °C - Decomposition

(95% TGAI; 62719-99; 40453401)

N/A - TGAI is solid .
(98% T; TGAI; 11603-13; 40454701)

N/A - TGAI is solid
(96% T; TGAI; 33660-3; 40446902)

B amw\.in .
4

| (continued)
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Table 1. (continued)

Guidelines Reference
No.of 40 CFR §158.190 Description [Method] (Product;

 Name of Property Test Substance; EPA Reg. No.; MRID)
63-7. Bulk Density 0.60 g/cc (loose)

63-8. Solubility

[Eli Lilly and Company General Lab. Procedure
GP7011.] 95% T; TGAI,; 62719-99; 40453401)
1.060 - 1.070 g/mL

[Method AM-AA-CA-F020-AA-650] (44.5% FT;
62719-101; 40452702)

38-43 Ib/cu ft. packed

20-25 Ib/cu ft. loose

[Method AM- AA-CA—F020-AA-659]

T20% FI; 62719-133; 40453702)

1.136-1.186 g/mL

[Method AM-AA-CA-F020-AA-659]

(50.8% FI; 62719-172; 40453502)

1.30 g/em’®
(98% T; TGAIL 11603-13; 40454701)

1. 126 g/mL
[CIPAC MT 3.2.1}
(96% T; PAI; 33660-3; 40446902)

water 0.3 ppm [Coupled column liquid
chromatographic technique]

hexane $.0-6.7 g/100 mL

methanel 3.3-4.0 g/100 mL

acetone, acetonitrile,

chloroform, dichloromethane, : :

ethyl acetate and toluene >100 g/mL?

[Procedure No. AM-AA-CA-J073-AA-755]

(95% T; TGAI; 62719-99; 40453401 and 40453403)

Sa) yate ¥ YWY

(continued)
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Table 1. (continued)

m

Guidelines Reference
No.of 40 CFR §158.190 Description [Method] (Product;
Name of Property Test Substance; EPA Reg. No.; MRID)
water (25 °C) : 0.2 ppm at pH §
0.2 ppm at pH 7
0.3 ppm at pH 9
acetone (20 °C) 40 g/100 mL
dioxane (25 °C) 83 /100 mL
hexane (25 °C) >50 g/100 mL?
methanol (25 °C) 2 g/100 mL
xylene (25 °C) 81 g/100 mL
dimethylformamide (25 °C) 82 /100 mL
piethyl cellosolve (25 °C) 44 g/100 mL

63-9. Vapor pressure (25 °C)

[EPA Method GC-1500 8/82])
(98% T; PAI; 11603-13; 40454701)

20 °C ¥
water 104g/100 mE
acetone ' . 32 g/100 mL
Xylene ' 48 /106 mL
[OECD 105) ' .

(96% T; TGAI; 33660-3; 40446902)

1.03 x 104 mm Hg
[Gas chromatographic Head Space technique]

(95% T; PAI; 62719-99; 40453401 and 40453404)

4.85 x 10° mm Hg

(98% T; TGAI; 11603-13; 40454701)
9.13 x 105 mm Hg

[Protocol 121/87] .. .

(98% T; PAI; 11603-13; 40454701)

1.27 x 104 mm Hg
[OECD Guidelines, Section 1, Number 4]
(96% T; PAI; 33660-3; 40446902)

(continued)
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Table 1. (continued)

Guidelines Refereace
No.of 40 CFR §158.190
Name of Property

Description [Method] (Product;
Test Substance; EPA Reg. No.; MRID)

63-10. Dissociation constant

63-11. Octanol/water partition
coefficient

M,ggé‘; R

No titrable group was found in acidic, neutral or
basic solutions by aqueous spectrophotometric
titration or by potentiometric titration in 66%
DMF between pH 3.5 and 13.5.

- [OECD No. 112]

(95% T; TGAI; 62719-99; 40453401)
not submitted

(40454701)

“does not dissociate

[conductivity]

(96% T; PAI; 33660-3; 40446902)
K,w = 118,000 '

Log K,,, = 5.07

[OECD No. 107] (95% T; PAI; 62719-99; 40453401)

K,, = 9328

(98% T; TGAI; 11603-13; 40454701)
K,y = 1.38 x 10°

[Protocol 101/87)

(98% T; PAIL 11603-13; 40454701)

p=333x 10°
[OECD 112]
(96% T; PAI; 33660-3; 40446902)

(continued)
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Table L. (continued)-

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

Description [Method] (Product;
Test Substance; EPA Reg. No.; MRID)

63-12. pH

63-13. Stability

6.4 (10% slurry in distilled water)

5.6 (10% slurry in tap water)

[Procedure AM-AA-CA-F008-AA-659]

(95% T; TGAI; 62719-99; 40453401)
between 4.5 and 8.0 (50% mixture in water)
[Method AM-AA-CA-F008-AA-659)

(44.5% FI; 62719-101; 40452702)

between 4.0 and 5.4 (10% slurry in water)
[Method AM-AA-CA-F008-AA-659} ‘
(20% FI; 62719-133; 40453702)

between 4.2 and 6.5 (Mmixtureinwater}
[Method AM-AA-CA-F008-AA-659)

6.8-7.2
[CIPAC I, (1970); MT7S}
(98% T; TGAI; 11603-13; 40454701)

6-7
[ASTM E 70-74}
(96% T; TGAI; 33660-3; 40446902)

stabieupto%monthsatZS‘C

~ stable up to 9 months at 37 °C

stable up to 6 months at 52 °C
(95% T; TGAI; 62719-99; 40453401)

Stable under normal conditions for two years but
susceptible to photo-decomposition by sunlight and
UV,

(98% T; TGAI; 11603-13; 40454701)

Stable in acid and alkaline medium; decomposes
when exposed to sunlight; siowly degrades at high
temperatures.

[GC] (96% T; TGAI; 33660-3; 40446902)

(continued)
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Table 1. (continued)-

Guidelines Reference
No.of 40 CFR §158.190 Description [Method] (Product;
Name of Property Test Substance; EPA Reg. No.; MRID)

63-14. Oxidizing/reducing action No gas evolution or temperature increase in
ammonium dihydrogen phosphate, potassium
permanganate and powdered zinc.

[Method AM-AA-CA-F014-AA-659]
95% T; TGAI; 62719-99; 40453401)
(44.5% FI; 62719-101; 40452702)
(20% FI; 62719-133; 40453702)
(50.8% FT; 62719-172; 40453502)

pone submitted
98% T; TGAI; 11603-13; 40454701}

Nownmmmwprodmtdacm
in water, CO,, iron and zine. *

[Federal Reg. 44, No. 53, p 16267} \
(96% T; TGAL 33660-3‘ 40446902)

63-15. Flammability between 108 °F and 114 °F (2.2 °C M&& CFW
[Method AM-AA-CA-FO16-AB-659F
(44.5% FI; 62719-101; 40452702)
N/A - dry product
(20% FI; 62719-133; 40453702)
the closed cup flash point is 110 °F (43 °C)
[Method AM-AA-CA-F016-AB-659]
(50.8% FI; 62719-172; 40453502)

N/A - product is a solid
(98% T; TGAI; 11603-13; 40454701)

N/A - product is a solid
(96% T; TGAI; 33660-3; 40446902)

 (continued) e " 20



Table 1. (continued):

e

No.of 40 re R §158. 196
Name of Pmﬁeny

Description [Method] (Product;
Test Substance; EPA Reg. No.; MRID)

63-16. Explodability

not impact sensitive

[Method AM-AA-CA-F006-AA-659]

(95% T; TGAI; 62719-99; 40453401)

The product yieilded an auto-ignition temperature
of 554 °F (290 °C) and a lower explosion limit in
air of 1.2+0.1 mol. percent at 100 °C.

[Method AM-AA-CA-F019-AA-659]

(44.5% FI; 62719-101; 40453702)

. ngt impact sensitive

©0% FI; 62719-133; 40453702)
The product yielded an suto-ignition tempu'mn'es
of 5§72 °F ( 300°C):ndalomexphdonlhﬁb
air of 1.55+0.1 mol percent at 9¢ °C. .

(50.8% FI; 62719-172; 40453502)

none submitted R A2
(98%-T; TGAL 11603-13; 40454701) . - « A=t

not sensitive to impact
[UN document ST/SG/AC.10/11, Test 3(a)(ii)}
(96% T; TGAI; 33660-3; 40446902)

(cbntinued;
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Table 1. (continued)

Guidelines Reference ‘

No.of 40 CFR §158.190 Description [Method] (Product;

Name of Property Test Substance; EPA Reg. No.; MRID)

63-17. Stora_ge stability The technical product stored in a lined fiber drum,

and a carbon steel cylinder demonstrated good
stability for 12 months at ambient laboratory
conditions.
95% T; TGAI; 62719-99; 41792901)
The product stored in gas treated high density -
polyethylene containers demonstrated good stability
for 48 months at ambient temperatures.

. {44.5% FI; 62719-101; 40452702) '
The product stored in foil lined Kraft bags:

: danonstnted;oodstabﬂityforlzmonﬂuatﬂ"c
(20% FI; 62719-133; 40453702) o
The product stored in giass containers L
demonstrated good stability for three momkw
25 °C, 37 °C and 52 °C. Astudyhinm
for product stored in one galion steel drums coated
with an ethoxy-phenolic lining to simulate trade
package - results will be reported at a later date.
(50.8% FI; 62719-172; 40453502)

. none submitted
98% T; TGAI; 11603-13; 40454701)

The product stored in impermeable 250 kg iron
drums demonstrated good stability for 12 months
at room temperatures (-5 °C to +3§ °C)

(96% T; TGAI; 33660-3; 40834701) -

(continued) S ' 22
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N ST D
RESIDUE CHEMISTRY
Task - 3

INTRODUCTION

Trifluralin (o, o, a-trifluoro-2,6-dinitro-N,N-dipropyl-p-toluidine) is a selective herbicide
registered for the preemergence control of annual grasses and broadleaf weeds in asparagus,
barley, carrots,. cotton, flax, hops, legumes forage, beans (mung, castor, guar, lima, and
snap), dry beans (navy, kidney, and pinto), peanuts, peppermint, rapeseed, safflower,
spearmint, sugarcane, sunflower, wheat, celery, cole crops, greens (turnip, kale, collard, and
mustard), okra, peas, peppers, potatoes, soybeans, and tomatoes. Trifluralin is registered for
the postemergence control of annual grasses and broadleaf weeds in alfalfa, field com,

- sorghum, cotton cucurbits, mint (peppermint and spearmint), potatoes, sugar beets, sugar
cane, tomatoes, and onions. Trifluralin is also registered for application to the following: (i)
new plantings of citrus (nectarines), fruit (apricot, and peach) and nut (walnut) trees and
vineyards; (ii) non-bearing established plantings of citrus and pecans; (iii) bearing plantings
of nuts (almonds, pecans, and walnuts), fruits (apricots, nectarines and peaches), and citrus
(grapefruit, lemons, oranges, tangeloes, and tangerines); and (iv) post-plant applications on
bearing or non-bearing established plantings of vineyards, nuts (almonds, pecans, and
walnuts), fruits (apricots, peaches, nectarines, and plums), and citrus (grapefruits, lemons,
oranges, tangeloes and tangerines). Trifluralin is registered for soil and foliar application
using aerial or ground equipment. Residue tolerances for trifluralin are expressed in terms
of the parent compound (40 CFR §180.207).

The Trifluralin Guidance Document dated April, 1987 required data regarding the nature of-
the residue in plants, poultry and ruminants, including the analysis of representative samples
from metabolism studies using enforcement methods. Data pertaining to the storage intervals
and conditions of storage of samples used to support all established tolerances for residues
were also required. In addition, residue data were required for corn grain, sorghum grain,
corn forage and fodder, alfalfa hay, flax straw, and peppermint and spearmint. Tolerance
proposals and supporting residue data were required for sorghum hay, alfalfa forage, cotton
forage, peanut vines and hay, sugarcane forage, wheat, and sunflower forage; and processing
data were required for potatoes, sugar beets, soybeans, oranges, flax, cottonseed, peanuts,
peppermint, spearmint, sugarcane, alfalfa, corn, and sunflower seeds.

In response to the Guidance Document, Elanco Products Company submitted studies
pertaining to the nature of the terminal residues of trifluralin in corn (1989; MRID 41179001
and 41179002), which were reviewed by the Agency (E. T. Haeberer, CBRS No. 5644,
October 6, 1989), and studies pertaining to the nature of the residues of trifluralin in
ruminants and poultry (1989; MRIDs 41233101 and 41233102), which were reviewed by the



Agency (R.D. Schmitt, CBRS No. 5927, November 14, 1989). In response to the Agency
letter of January 23, 1990, E. Tinsworth, Director, SRRD (see CBRS No. 5927),
DowElanco submitted additional data on feeding levels of poultry and ruminants for
previously submitted metabolism studies (MRIDs 41233101 and 41286101) that were
reviewed by the Agency (E.T. Haeberer, CBRS No. 6568, April 16, 1990). In response to
the review by E. T. Haeberer of October 6, 1989, CBRS No. 5644, DowElanco submitted
supplemental information (1990; MRIDs 41396801 and 41396802) that have undergone
Agency review (E. T. Haeberer, CBRS No. 6432, March 16, 1990). In addition,
DowElanco has submitted data concerning the storage stability of trifluralin in plant matrices
(1989; MRID 41335901; CBRS No. 7205), and the magnitude of the residue in sugarcane
(1989; MRID 41306701), which are reviewed in this update for their adequacy in fulfilling
outstanding data requirements.

Pertinent data that predate the Guidance Document but not discussed in the Chapter are
reviewed here for their adequacy in fulfilling requirements for residue data on alfalfa (1984;
MRID 00143667, and 1985; MRID 00155395).

SUMMARY
The following additional data are required:

/ The storage intervals and conditions of the samples used to support all
established tolerances for residues must be submitted. All residue data
requested must be accompanied by data regarding storage length and
conditions of storage of samples analyzed.

o Residue data are required for corn grain, sorghum grain, corn forage and
fodder, alfalfa hay, flax straw, and peppermint and spearmint. Tolerance
proposals and supporting residue data are required for sorghum hay, alfalfa
forage, cotton forage, peanut vines and hay, sugarcane forage, wheat, and
sunflower forage; and processing data are required for potatoes, sugar beets,
soybeans, oranges, flax, cottonseed, peanuts, peppermint, spearmint,
sugarcane, alfalfa, corn, and sunflower seeds.

ALITA' NA' F THE IDUE IN PLANT
Conclusions:

The Trifluralin Guidance Document (April, 1987) requested additional data depicting the
distribution and nature of residues of ring-labeled [*C]trifluralin in mature, fresh and dry
corn kernels, and in forage harvested at intervals following an over-the-top spray application,
and the distribution and nature of residues in a mature leafy or Brassica leafy vegetable
following a preplant soil application.



In response to the Guidance Document, Elanco Products Company submitted studies
pertaining to the nature of the terminal residues of trifluralin in corn and mustard greens
(1989; MRID 41179001 and 41179002) that were reviewed by the Agency (E. T. Haeberer,
CBRS No. 5644, October 6, 1989). The reviewer concluded that the nature of the residue in
plants remains inadequately defined for the following reasons: (i) no residues were
conclusively identified in or on corn fodder; (ii) <50% of the *C-residues in corn forage
were characterized; (iii) the radioactive residues released by hydrolysis of insoluble and
aqueous fractions of corn forage were not identified; and (iv) over 60% of the total
radioactive residues in mustard leaf tissues was not characterized.

In response to the review of October 6, 1989, DowElanco submitted supplemental
information (1990; MRIDs 41396801 and 41396802), reviewed by E.T. Haeberer (CBRS
No. 6432; March 16, 1990), who concluded that the nature of the residue in corn is
adequately defined. Trifluralin is the predominant residue in forage. Very little if any
residues translocate to grain or cob, and-with time, residues on corn plants are converted
from nonpolar to polar compounds and subsequently incorporated into insoluble forms
including cell wall components. The nature of the residue in mustard leaves is adequately
defined. The residue of concern is trifluralin. Although smail amounts of trifluralin
metabolites have been identified in mustard leaves treated at 2.6x, it is unlikely that they
would result from treatment at 1x the maximum registered rate. No additional data are
required.

References (used):
MRIDs: 41179001. 41179002. 41396801. 41396802.

Discussion of :
NA. — 7 /7 Uf f e T
‘- d
QUALITATIVE NATURE OF THE RESIDUE IN ANIMAIS
nclusions:

The Trifluralin Guidance Document (April, 1987) requested data pertaining to the nature of
the terminal residues of trifluralin in ruminants and poultry, including the analysis of
representative samples from the metabolism studies using enforcement methods. In response,
the registrant submitted studies pertaining to the nature of the residues of trifluralin in
ruminants and poultry (1989; MRIDs 41233101 and 41233102) which were reviewed by the
Agency (R.D. Schmitt, CBRS No. 5927, November 14, 1989). The reviewer concluded that
the nature of the residue in animals is adequately understood; however, he specified that the
registrant should report the weights of the hens and the dairy cow and the amount of feed
consumed per day by the steers and hens.



In response to the Agency letter of January 23, 1990, E. Tinsworth, Director, SRRD (see
CBRS No. 5927, DowElanco has submitted additional data on feeding levels of poultry and
ruminants for previously submitted metabolism studies (MRIDs 41233101 and 41286101)
which were reviewed by the Agency (E.T. Haeberer, CBRS No 6568, April 16, 1990). The
CBRS reviewer concluded that the deficiencies concerning the ruminant and poultry
metabolism studies are now resolved.

The qualitative nature of the residue in poultry and ruminants was found to be adequately
understood by the reviewers. The residue of concern is trifluralin. No additional data are
required.

References (used):
MRIDs: 41233100. 41233101. 41233102.

Conclusions:

The Trifluralin Residue Chemistry Chapter of July 3, 1985 indicated that adequate methods
were available to determine trifluralin residues per se in or on plant commodities for data
collection and enforcement purposes. The methods described included procedure nos.
5801000, and 5801210. Also included was a modification to these, procedure no. 5801616.
These methods involve GC analysis with electron capture detection. Minor procedures,
designed for particular crops and/or used only for a small part of data collection, included
procedure no. 5801160, used for analysis of peanut meats and safflower oil and seed,
procedure no. 5800600 used for analysis of tomatoes, procedure no. 5801577 used for
analysis of mint oil, a nondesignated procedure of Monsanto Co. for the analysis of
trifluralin oil seed crops which involved extraction with iso-octane and cleanup with alumina
column. Also included were procedure no. MMS-R-274-1 (Shell Chemical Co.) used for
data collection of soybeans and processed products of soybeans, a non-designated procedure
of the Interregional Research Project No. 4 used for data collection in rape seed and straw,
and procedure no. 5801110 which incorporates a TLC cleanup step to be used in the
presence of interfering pesticides. Of these methods, the following are listed in PAM, Vol.
II: Procedures 5801110, 5801210, and 5801577 of Eli Lilly and Co. (methods A, II, and B,
respectively; Pesticide Reg. Section 180.207). Procedure no. 5801210 (PAM Vol. II, Sec.
180.207 Method II) was subjected to a Agency validation trial (see memorandum dated June
14, 1967, J. Wolff, cited in the Residue Chemistry Chapter). The Eli Lilly Method AM-
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AA-CA-RO23-AA-755 was used for the generation of trifluralin residue data in soybeans

only. This method is a modification to procedure no. 5801616 which is a modification of

procedure no. 5801210 (PAM Vol. II, Sec. 180.207 Method II). Modifications included
differing dilution solvents and GC columns.

The Residue Chemistry Chapter indicated that Elanco procedure no. 5801110 (PAM Vol. 11,
Sec. 180.207 Method A) is the preferred regulatory method when interfering pesticides are
present in the crop sample. This method has since been validated as an enforcement method
and is included in PAM II as Method III (F. D. Griffith, memo dated June 20, 1986).

In addition, the Residue Chemistry Chapter described an undesignated method for the GC
analysis of trifluralin in bovine milk, urine, feces, and rumen contents. Samples are
extracted, partitioned for cleanup and analyzed by GC using electron affinity detection.

The Eli Lilly Method AM-AA-CA-RO23-AA-755 was used for the generation of trifluralin
residue data on sugarcane (1989; MRID 41306701) and alfalfa (1984; MRID 00143667 and
1985; MRID 00155395) that are discussed later in this update. Recoveries of trifluralin were
76-108% from samples fortified at 0.04 ppm. Recoveries were 72% and 80% for sugarcane
fortified at 0.01 ppm and 0.05 ppm, respectively. Sugarcane processed commodities were
fortified at 0.01 ppm, 0.05 ppm, and 0.1 ppm and the recoveries were 77-89% from
bagasse, 85-96% from molasses, and 89-97% from sugar.

' The Pestrack Data Base dated November 6, 1990 indicated that Trifluralin is completely >
(>80%) recovered using Multiresidue Protocols 211.1, 212.1 and 232.4.

At the present time, no tolerances exist for trifluralin residues in animal commodities. The
poultry and ruminant metabolism studies indicate that residues of trifluralin should be
regulated in meat, milk, poultry, and eggs. Thus, validated analytical methods for data
collection and tolerance enforcement are required.

0 Residue analytical methods suitable for data collection and tolerance

enforcement must be submitted for determination of trifluralin in ruminant and
poultry tissues, and eggs.

References (used):
N/A.
Discussion of the data:

N/A.



TORA ITY DATA
Conclusions:

The Trifluralin Guidance Document, dated April 1987, required additional data reflecting the
stability of trifluralin residues of concern in stored samples. The requirement specifies that
storage stability data must accompany all residue data submitted in response to the Guidance
Document, except in cases where samples are stored at room temperature for up to 4 months
or frozen for up to 10 months.

In response to this requirement, DowElanco submitted data (1989; MRID 41335901; CBRS
No. 7205) pertaining to the storage stability of trifluralin residues in or on 24 crop matrices.
These data are reviewed here for their adequacy in fulfilling outstanding residue chemistry
data requirements. ’

The results indicate that residues of trifluralin are stable in wheat forage, wheat straw,
cottonseed, and soybean oil stored for 554 days, corn grain stored for 192 days, garlic stored
for 79 days, peas stored for 272 days, and carrots stored for 90 days at -15 °C. Residues
-were stable for 125, 62, and 60 days of frozen storage in or on grapes, sugarcane, and turnip
greens, respectively, although residues declined 20-30 percent at 180, 124, and 119 days.
Residues declined ca. 20-30 percent in potatoes stored for 188 days, green hops stored for
120 days, cabbage stored for > 60 days, plums stored for 180 days, cantaloupes stored for
60 days, sunflower seeds stored for > 60 days, dry beans stored for > 30 days, and alfalfa
hay stored for >60 days. Residues declined ca. 35 percent in peanut nutmeats after 120
days. Residues were not stable in or on flax seed or wheat grain, decreasing ca. 40-

50 percent at the first analysis interval.

The registrant should be advised that, depending on the intervals and conditions of sample
storage, corrections for residue decline during storage may be needed for residues in or on
grapes, sugarcane, turnip greens, cabbage, cantaloupe, potatoes, plums, green hops, alfalfa
hay, sunflower seeds, peanut nutmeats, peanut hulls, and dry beans. These data indicate that
the Guidance Document conclusions regarding storage stability data may not be valid for all
commodities; specifically, such data may be needed for commodities stored for 4 months at
ambient temperature and 10 months at frozen temperatures. We recommend that in future
residue tests with flax seed and wheat grain, samples be analyzed immediately after harvest,
or frozen following harvest with simultaneous storage stability studies.

The following data are required:
0 Storage data are required in support of all required and previously submitted

residue studies, reflecting the actual storage conditions and intervals for
samples used to generate the residue data.



References (used):
MRID: 41335901.
Di ion

Samples of crop matrices were chopped or ground and subsamples were placed in
polyethylene bottles similar to those used for samples from residue field trials. Thirty
subsamples of each matrix were fortified with trifluralin at levels equivalent to the
established tolerances, and 45 additional subsamples served as controls. Perishable samples
(wheat forage, potatoes, alfalfa hay, garlic, green peas, plums, cantaloupe, grapes, hops,
sugarcane, turnip tops, cabbage, and carrots) were stored at -25 to -15 °C, and non-
perishable commodities (cottonseed, flax seed, soybeans, soybean oil, wheat grain and straw,
dry beans, field corn grain, peanut nutmeats and hulls, and sunflower seed) were stored at 20
to 25 °C for 7 days, refrigerated for 53 days at ca. 4 °C, then transferred to frozen storage
at -25 to -15 °C for the duration: of the tests.

The fortified commodity subsamples were analyzed at 15- or 30-day intervals for total
storage times of 90-540 days. Controls were removed from storage, fortified, and analyzed
concurrently with the test samples. Samples were analyzed using Eli Lilly method AM-AA-
CA-RO23-AA-755, in which residues in all matrices except soybean oil were extracted with
methanol, partitioned to methylene chloride following addition of sodium chloride to the
extract, and dissolved in hexane after evaporation of the methylene chloride. Soybean oil
was dissolved in hexane and cleaned up by partitioning with acetonitrile. The hexane
extracts were cleaned up on Florisil and evaporated to dryness. The residues were dissolved
in toluene and analyzed using GLC/electron capture (EC). The reported results were
corrected for method recovery and, in the single case of garlic, apparent residues in control
samples. The results are summarized in Table 1. Two samples of each commodity were
analyzed at each interval. The reported results were corrected for recovery from samples
fortified on the day of analysis.



Table 1. Recovery of trifluralin residues from fortified samples following storage.'

Commodity Fortification Interval Recovery
(ppm) (days) (percent)
-+ Wheat Forage 0.05 0 95, 97
29 94, 97
61 98, 101
124 99, 100
182 91, 96
365 97, 102
554 93, 94
~ Potatoes 0.05 0 84, 96
- 31 79, 79
58 84, 86
135 91, 91
188 76, 81
365 85, 85
> Garlic 0.05 0 106, 102
30 95, 123
58 82, 95
79 82, 95
~ Green Peas 0.05 0 103, 101
. 29 89, 91
58 93, 84
134 95, 98
182 85, 85
272 90, 88
~ Plums 0.05 0 99, 108
32 88, 89
60 81, 74
139 76, 80
181 63, 69
271 75, 65
— Cantaloupe 0.05 0 98, 98
31 88, 87
61 72, 80
124 73, 83
194 72, 82

(continued) ' 8



Table 1. (continued)

Commodity Fortification Interval Recovery
(ppm) (days) (percent)
~ Grapes 0.05 0 94, 93
31 84, 89
61 92,91
125 95, 94
182 71, 85
— Green Hops 0.05 0 102, 95
31 83, 81
60 77, 81
122 75, 100
b 178 73, 74
~ Sugarcane 0.05 0 99, 100
29 92, 99
62 99, 95
124 72, 80
182 85, 90
~Turnip Greens 0.05 0 99, 102
31 95, 89
51 112, 116
59 101, 98
119 83, 76
182 94, 88
Peanut Meats 0.05 0 99, 105
30 81,79
61 72, 78
120 66, 63
180 77, 81
~ Cabbage 0.05 0 99, 97
14 91, 93
28 91, 92
60 95, 99
90 80, 84
(continued)



Table 1. (continued) |

Commodity Fortification Interval Recovery
(ppm) (days) (percent)
 —=Carrots 1.0 0 102, 100
14 100, 96
28 99, 98
60 98, 96
- 90 101, 100
Cottonseed 0.05 0 108, 106
30 89, 88
58 87, 88
- 115 87, 84
182 90, 86
364 89, 89
557 87, 85
Flax Seed 0.05 0 97, 102
' 29 56, 51
58 53,53
135 49, 49
181 44, 49
364 61, 61
553 58, 55
Soybeans 0.05 0 105, 106
‘ 30 71,71
58 72, 67
115 67, 64
182 62,55
364 61, 60
555 72,72
Soybean Oil 0.05 0 98, 98
30 95, 104
58 91, 93
120 86, 87
182 101, 101
364 108, 95
555. 86, 98
(continued) 10



Table 1. (continued)

Commodity

Fortification Interval Recovery
(ppm) (days) (percent)
Wheat Straw 0.05 0 101, 100
29 96, 97
61 94, 95
119 85, 87
182 91, 89
365 97, 95
553 90, 92
Wheat Grain 0.05 . 0 97, 108
' 34 62, 57
b 61 66, 72
119 59, 60
182 58, 57
. 365 66, 71
Alfalfa Hay 0.02 0 98, 100
30 80, 86
59 80, 83
123 74, 72
182 78, 75
273 81, 85
Dry Beans 0.05 0 97, 96
30 96, 89
57 71, 72
121 72, 68
191 88, 89 3
Corn Grain 0.05 0 106, 101
30 99, 93
65 86, 87
121 82, 83
192 91,91
Peanut Hulls 0.1 0 99, 96
31 75,79
60 83, 84
122 60, 77
178 108, 74
(continued) 11



Commodity Fortification Interval Recovery

(ppm) (days) (percent)
Sunflower Seed ) 0.05 0 101, 103
31 86, 79
61 92, 92
124 77, 85
215 70, 81
335 76, 74

The results indicate that residues of trifluralin are stable in wheat forage, wheat straw,
cottonseed, and soybean oil stored for 554 days, corn grain stored for 192 days, garlic stored
for 79 days, peas stored for 272 days, and carrots stored for 90 days at -15 °C. Residues -
were stable for 125, 62, and 60 days of frozen storage in or on grapes, sugarcane, and turnip
greens, respectively, although residues declined 20-30 percent at 180, 124, and 119 days.
Residues declined ca. 20-30 percent in potatoes stored for 188 days, green hops stored for
120 days, cabbage stored for >60 days, plums stored for 180 days, cantaloupes stored for
60 days, sunflower seeds stored for > 60 days, dry beans stored for >30 days, and alfalfa
hay stored for >60 days. Residues declined ca. 35 percent in peanut nutmeats after 120
days. Residues were not stable in or on flax seed or wheat grain, decreasing ca. 40-

50 percent at the first analysis interval.

Depending on the commodity and storage intervals and conditions, some residue data may
need to be corrected for decline during storage, and the conclusion made previously that
storage stability data are not needed for samples stored at room temperature for 4 months or
frozen for 10 months may no longer be valid in all cases. Since considerable residue decline
was noted in wheat grain and flax seed at the earliest sampling and analysis intervals, these
commodities should in the future be analyzed immediately after harvest or immediately
frozen and concurrent storage stability tests conducted.

MA E OF D PLA
Conclusions:

The Trifluralin Guidance Document (April, 1987) required data concerning the residues in
processed products of the following: potatoes, sugar beets, soybeans, oranges, flax,
cottonseed, peanuts, peppermint, spearmint, sugar cane, and sunflower seeds. In addition,
the Guidance Document required additional residue data for corn, sorghum, wheat, field corn
(forage, fodder and silage), alfalfa, flax, cottonseed, peanuts (vines and hay), peppermint and
spearmint spent hay, sugar cane, and sunflower forage.

The Residue Chemistry Chapter dated July 3, 1985 indicated that the established crop group
tolerance for "grain crops (except fresh corn and rice grain)" is not appropriate because there
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are no registered uses for rice and the use directions are not uniform for the representative
commodities of this group. Also indicated was the inappropriateness of the group tolerance
for forage, fodder, and straw of the cereal grains group because the use directions are not
uniform for the representative commodities of this group, and additional data must be
submitted for field corn forage fodder and silage. Additionally, the Guidance Document
indicated that the tolerances for residues in or on straw of wheat and barley should be
increased to 0.1 ppm, and a tolerance of 0.1 ppm should be proposed for residues in or on
wheat hay. The registrant must propose pregrazing and prefeeding intervals for peanuts,
separate tolerances for residues in or on peanut vines and hay must be established and the
tolerance for residues in or on members of the now-obsolete forage legumes group should be
deleted, or alternatively, grazing and feeding restrictions may be proposed. A tolerance must
be proposed for residues in or on sugar cane forage or the registrant may propose a grazing
restriction. The 40 CFR listing "nuts" should be changed to the appropriate current
commodity group name, "Tree Nuts.”" A separate tolerance of 0.05 ppm should be proposed
for residues of trifluralin in or on almond hulls.

No registered use exists for upland cress; therefore, this tolerance should be revoked.

The use patterns discussed in this Residue Chemistry update are based on the following
DowElanco labels: 10% G (EPA Reg No. 62719-131), 4 Ib/gal EC (EPA Reg No. 62719-
93, and EPA Reg No. 62719-116), and 5 Ib/gal EC (EPA Reg No. 62719-118). When
end-use product DCIs are developed (e.g., at issuance of the RED), RD should require
that all end-use product labels (e.g., any unamended basic producer labels, SLNs, and
products covered under the generic data exemption) be amended such that they are
consistent with the amended basic producer labels.

Non-grass Animal Feeds Group
Alfalfa h
Tolerances:

A tolerance of 0.2 ppm has been established for residues of trifluralin in or on alfalfa hay
(40 CFR §180.207).

irecti limitations:

The 4 1b/gal EC formulation is registered for soil applications to established alfalfa at 0.75-1
Ib ai/A, depending on. the soil type. Applications may be made using ground or aerial
equipment and incorporation into the soil must follow. There is no established PHI. No
maximum seasonal use rate has been established. These use directions were obtained from
the product label for the DowElanco 4 1b/gal EC formulation (EPA Reg. No. 62719-93).
They are representative of the registered uses of the 5 1b/gal EC formulation.
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The 10% G formulation (EPA Reg. No. 62719-131) is also registered for soil applications to
established alfalfa at 2 Ibs ai/A for all soil types. Applications are made using ground
equipment, followed by 0.5 inches of rainfall (or irrigation) or incorporation into the soil.
There is no established PHI. No maximum seasonal use rate has been established. These
use directions were obtained from the product label for the DowElanco 10% G formulation
(EPA Reg. No. 62719-131).

Concluysions:

The Trifluralin Guidance Document dated April, 1987 required data depicting trifluralin
residues in or on alfalfa forage and alfalfa hay (dried to 10% water content) following a
single postemergence application to established alfalfa with a G and EC formulation (in
separate tests) at 1 Ib/A. Samples were to be obtained on the day of treatment and at regular
intervals thereafter to elucidate the pattern of residue decline (this information was needed to
determine the necessity of a PHI or pregrazing interval). Tests were required to be
conducted in CA, MN, and NY OR PA since these States represent the major U.S. alfalfa
production regions (Agricultural Statistics, 1984, p. 247). In addition, data were required
reflecting residues in or on seed processed from alfalfa hay bearing measurable weathered
residues (using exaggerated rates, if necessary, to obtain measurable residues). Since
multiple cuttings may be obtained from established alfalfa fields, the registrant was required
to propose a label amendment specifying the maximum number of applications permitted per
year.

Older available data, not reviewed for the Guidance Document (1984; MRID 00143667 and
1985; MRID 00155395) indicated that the residues of trifluralin were 0.004-0.028 ppm in or
on alfalfa hay collected from first, second, and third cuttings made 30-195 days after
treatment and were nondetectable (<0.002 or <0.003) to 0.223 ppm in or on alfalfa hay
collected from first, second, and third cuttings made 13-92 days after treatment. However,
Geographic representation was inadequate and a tolerance is needed for alfalfa forage.

The following are required:

o The registrant must propose a tolerance for alfalfa forage and submit
appropriate residue data for this commodity. The registrant must also submit
residue data for alfalfa hay from studies conducted in WI. The registrant must
propose a PHI and the data used to support established or proposed tolerances
must reflect this interval. A maximum number of applications per season or a
maximum seasonal use rate must be proposed, and all pertinent labels should
be changed to reflect these restrictions. All storage conditions and intervals
should be submitted for the data requested.

References (used):
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MRIDs: 00143667. 00155395.
Di ion

DowElanco (1984; MRID 00143667) submitted data from nine tests conducted in CA(3),
NM(2), and KS(4) pertaining to residues of trifluralin in or on alfalfa hay. In these studies,
the 10% G, and 4 and 5 Ib/gal EC formulations were used to make surface applications or
over-top-spray applications. Applications were made at the dormant stage or just after
cutting at 1.8-2 Ib ai/A (ca. 2x). Samples were collected from first, second, and third
cuttings made 30-195 days after treatment. Samples were stored frozen for up to 26 days
prior to analysis.

Analysis of 24 samples showed residues of trifluralin were 0.004-0.028 ppm. The highest
level of residue was found in the trials conducted in KA following application of the granular
formulation. Apparent residues in or om control samples were <0.003 (nondetectable)-0.013
ppm, where 15 of the 16 controls reported contained resxdues >0.003 ppm (the reported
detection limit).

Residues were analyzed using Eli Lilly Method AM-AA-CA-RO23-AA-755. The method
uses GC analysis with electron capture detection. The limit of detection was reported to be
0.003 ppm. In addition, the registrant reported a limit of quantitation of 0.008 ppm.
Recoveries were 81-108% from samples fortified at 0.04 ppm. The registrant stated that
storage stability samples were assayed along with the samples and recoveries ranged from
96-112% for samples stored at -20 °C; however, no actual data were submitted.

In addition, DowElanco submitted data (1985; MRID 00155395) from six tests conducted in
CA(1), CO(1), and KS(4) pertaining to residues of trifluralin in or on alfalfa hay. In these
studies, EC formulations were applied by chemigation at 2 1b ai/A (2x) at the first irrigation.
Samples were collected from first, second, and third cuttings made 13-92 days after
treatment. Samples were stored frozen for up to 211 days prior to analysis.

Residue levels were below the limit of detection for all of the third cutting samples except
one, which contained residues of 0.017 ppm. Residues in the remaining samples were
nondetectable (0.002-0.003 ppm)-0.223 ppm. The total number of samples analyzed was 17.
The highest residue reported was found in a sample harvested 13 days after application
(0.223 ppm) in KS; however, a sample from an identical experiment conducted in the same
area contained residues of only 0.069 ppm. The registrant concludes that the high value is
inconsistqnt with the remainder of the data provided. Apparent residues in control samples
ranged from nondetectable (0.002-0.003) to 0.018 ppm where three of the 17 controls
reported contained residues greater than the reported detection limit (0.002-0.003 ppm).

Residues were analyzed using Eli Lilly Method AM-AA-CA-RO23-AA-755. The limit of
detection was reported to be 0.002-0.003 ppm. Recoveries were 68-103% from samples
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fortified at 0.04 ppm. The registrant stated that storage stability samples were assayed along
with the samples and recoveries ranged from 76-108% after storage of from 55-129 days at
-20 °C.

The moisture content of each sample was determined by loss on drying in an oven operating
at 105 °C. The residues were corrected and reported at 20% moisture content.

The geographic representation is not adequate. The tests states of CA(8%), CO(3%),

KS(4 %), NM(2%) and neighboring states of MO(2%), IA(7%), OR(2%), NV(2%), UT(2%),
WY(2%), NE(5%), OK(2%), and AZ(2%) accounted for only 43% of the 1989 U.S. alfalfa
production (Agricultural Statistics, 1990, p. 231). Additional data should be submitted for
WI(9%). This will increase the geographic representation to approximately 70% of the U.S.
production if neighboring states of MN(6%), MI(6%) and IL(4 %) are included. The data
submitted indicate that the residues of trifluralin did not exceed the established tolerances in
or on alfalfa hay harvested at least 13 days following registered applications. Additional data
and a tolerance proposal are needed for alfalfa forage.

’ l!. 11 C l-lu
Sugarcane
Tolerance:

A tolerance of 0.05 ppm has been established for residues of trifluralin in sugarcane (40 CFR
§180.207). -

irection limitations:

The 4 Ib/gal EC formulation is registered for soil application and incorporation twice a year
for the pre-emergence control of annual grasses and broadleaf weeds in sugarcane at 1-2 b _
ai/A using ground or aerial equipment. There is no established PHI. Applications should be
made in the fall immediately after the seed pieces are planted and in the spring before or
shortly after the cane emerges. In LA and TX, an alternate application method is permitted
in which the mixture is applied 1-2 1b ai/A (for all soil textures) in the spring only, during a
period ranging from before or shortly after the cane emerges up to layby. Applications are
permitted to control Raoulgrass, in LA only, at 2 Ib ai/A using the directions given for the
layby application in LA or TX. In HI, applications should be made after planting (for plant
cane) or after harvest (for ratoon cane) before weeds and cane emerge at 3-4 lbs ai/A for all
soil textures. These use directions were obtained from the product label for the DowElanco
4 1b/gal EC formulation (EPA Reg. No. 62719-93). They are representative of the other
registered uses for sugarcane.

Conclusions:
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The Trifluralin Guidance Document dated April, 1987 required residue data on sugarcane
from tests conducted in LA and TX. In addition, the Guidance Document required data
depicting trifluralin residues in molasses, refined sugar, and bagasse processed from treated
sugarcane bearing measurable trifluralin residues. The Guidance Document specified that a
tolerance be proposed for residues in or on forage. Alternately, the reglstrant could propose
a grazing restriction.

In response to these requirements, DowElanco Inc. submitted data (1989; MRID 41306701)
concerning the magnitude of the residue in sugarcane from field trials conducted in LA and
from studies concerning the processed commodities of sugarcane. Residues in or on the
sugarcane from the field trials were all <0.01 ppm (nondetectable) even at exaggerated rates
(2x and 5x). Since the Guidance Document required that the processing study be carried out
using sugarcane bearing measurable residues, a sample was used from the test plot surviving
the highest rate of application. The residues detected in or on each of the processed
commodities were all <0.01 ppm (nondetectable). These data indicate that food/feed
additive tolerances are not needed for sugarcane processed commodities. The requirement
for a tolerance for sugarcane forage remains outstanding.

The following additional data are required:

o The registrant must propose a tolerance for residues in or on sugarcane forage,
or alternatively, they may propose a grazing restriction. Storage conditions
and intervals should be submitted for the data requested.

References (used):
MRID: 41306701.
Discussion of the Data:

DowElanco submitted data (1989; MRID 41306701) from one test conducted in LA depicting
residues of trifluralin in or on sugarcane, and concerning sugarcane processed commodities
(bagasse, raw sugar, and molasses). Applications were made in the fall and spring using the
4 1b/gal EC trifluralin formulation at 2, 4 and 10 Ib ai/A (1, 2, and 5x). The final
application was made 185 days before harvest. Samples were stored frozen for up to 80 days
prior to analysis.

Residue levels were <0.01 ppm (nondetectable) in or on all four samples of sugarcane
including the control. Since the Guidance Document required that the processing study be
carried out using sugarcane bearing measurable residues, a sample was used from the test
plot surviving the highest rate of application. The residues detected in or on each of the
processed commodities were all <0.01 ppm (nondetectable).
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Residues were analyzed using gas chromatography with electron capture detection, a method
similar to Eli-Lilly method AM-AA-CA-RO23-AA-755. The limit of detection was 0.01
ppm for all of the commodities. Apparent residues on control samples were <0.01 ppm
(nondetectable). Recoveries were 72% and 80% for sugarcane fortified at 0.01 ppm and
0.05 ppm, respectively. The processed commodities were fortified at 0.01 ppm, 0.05 ppm,
and 0.1 ppm. The recoveries ranged from 77% to 89% for bagasse, 85% to 96% for
molasses, and 89% to 97% for sugar. The data submitted indicate that the residues of
trifluralin did not exceed the established tolerance in or on sugarcane harvested 185 days
following registered applications. However, either a tolerance for forage or a grazing
restriction must be proposed.

The geographic representation was adequate; the test state of LA is representative of the
region where testing was required. The available data indicate that residues did not
concentrate in bagasse, molasses, or sugar processed from cane treated at 5x the maximum
registered rate. No additional data are required regarding sugarcane processed commodities.
The requirement for a tolerance for sugarcane forage remains outstanding.

The Trifluralin Guidance Document dated April, 1987 did not require data concerning the
magnitude of the residue in meat, milk, poultry, or eggs, because the nature of the residue in
animals had not yet been adequately defined. The nature of the residue in animals has since
been deemed adequate. However, no tolerances presently exist for residues of trifluralin in
animal products. On receipt of the data requested in the sections entitled "Residue Analytical
Methods" and "Magnitude of the Residues Plants” the need for appropriate feeding studies
will be determined.

References (used):
N/A.
Discussion of the data:
N/A.
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MASTER RECORD IDENTIFICATION NUMBERS

A summary of the subject memoranda and their associated MRID documents is presented
below. The MRID documents cited were not included in the Pesticide Data Management
System search conducted on December 14, 1990.

AGENCY MEMORANDA
CBRS No. 5927
Subject: Elanco Response to the Trifluralin Reregistration Standard: Animal

Metabolism Studies.

From: R. D. Schmitt

Dated: November 14, 1989 = _

MRID(s): 41233100. 41233101, 41233102.

CBRS No. 6568

Subject: Trifluralin Registration Standard Follow-up: DowElanco Submission of
Feeding Level Data for Ruminant and Poultry Metabolism Studies.

From: E. T. Haeberer '

Dated: April 16, 1990

MRID(s): none.

CBRS No. 5644

Subject: Trifluralin Registration Standard Follow-up: Response to Residue Chemistry
Data Requirements on Plant Metabolism. '

From: E. T. Haeberer

Dated: October 6, 1989

MRID(s): 41179001. 41179002.

CBRS No. 6432

Subject: Trifluralin Registration Standard Follow-up: Response to Data Deficiencies in
Plant Metabolism Studies for Corn and Mustard.

From: E. T. Haeberer

Dated: March 16, 1990

MRID(s): 41396801. 41396802.

CBRS No. none.

Subject: Updating Trifluralin PAM II Method A to Method III.

From: F. D. Griffith

Dated: June 20, 1986

MRID(s): none.
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CBRS No. none. .

Subject: Trifluralin Registration Standard Follow-up. CBRS Response to Elanco Letter
Dated July 21, 1989.

From: S. Willett

Dated: October 17, 1989

MRIDC(s): none.

MRID documents containing data which have been previously reviewed by the Agency are
designated in bold print in the following bibliographic listing of Residue Chemistry Citations
(used). The following citations were listed in the Pesticide Data Management System search
conducted on December 14, 1990. .

References (used): 3 ~

00143667 Decker, O. (1984) Trifluralin Residue Data on Alfalfa following Application on
Treflan for Weed Control: Report No. ODD8412. Unpublished study prepared
by Elanco Product, Div. of Eli Lilly and Co. 61 p.

00155395 Decker, O. (1985) Trifluralin Residue on Alfalfa following Application of Treflan
5 EC or Treflan MTF by Chemigation for Weed Control: Study No.
ODD8514. Unpublished study prepared by Elanco Product, Div. of Eli Lilly
and Co. 66 p.

41233102 Magnussen, J. (1989) Nature of “C trifluralin Residues in Bovine Milk and
Tissue: Project ID : Experiments ABC-0378, 0391, and 0412. Unpublished
study prepared by Lilly Research Laboratories. 51 p.

41306701 Jacobson, B: Gresham, M. (1989) Trifluralin—-Magnitude of the Residue in
Sugarcane Commodities: Lab Project Number: 36477. Unpublished Study
prepared by Analytical Bio-Chemistry Laboratories, Inc. 59 p.

41335901 Gresham, M. (1989) Freezer Stability for Trifluralin in Plant Matrices: ABC Final
Report 36598; Method AM-AA-CA-RO23-AA-&% %; RST-8704-2.
Unpublished study prepared by Analytical Bio-Chemistry Laboratories, Inc.
69 p.

20



(MO[]0J S9I0UI00] ‘panunuo))

saIpMS
anpISoy - ONPISIY Y} JO IpmuSRN “p-TL]
SoX 106SECTY Ajrenreq Ivd ereq Lnqes a8eIolS p-1L1
SINOGRID
$S9X VIN Ayrenieq % IVOL SINPISAI [eWIUY
SIOqEIS N
OoN V/IN E2) 4 % IVOL sonpisax jue[d
POYIO [eonAfeuy anpisay “-1L1
SINOGRION
10198C1¥ ueld
ON 201EETIY T01EETTH LE) 4 % ViIvd NO0ISAATT
Z0896€1Y 10896€1H
ON 2006L1TY 1006L11% saX ViIvd sjuelq
. (wsHoqEIsIN)
AnpisaYy Jo AIMEN “H-1L1
L2) 4 S]oqe] 10npoig’ Ajrenreq -- 3S[] Joj suonoaNig “g-1L1
A IVOL JAIUSP] [ROTWISYD) “Z-TLIT
TaRY 539 09 8513 a0 O
L@@ ) 098 Quoney) {uowarmbay  eoueisqng juowarinbay ereq
VadId Iepun omydes3onqig siyy AJsnes 9L
paptwiqns 3q ejep 0] Bjep JARY
Teuonippe 1SN vdd $%0Qq

—
—_

" AALSINAHD ANAISHI NI'TVINTAREL 404 SINTFWHIINOTY V.IVA ONANGD 'V 3714V.L

21



(mo[jo} S9j0U00] ‘panunuo)))

So[qeIe8a AJea] eorsselrg

erSX VIN ON dalL ssa1D pueidp) -
ON V/N $9X ddL K1012) -
uSIqeredop Ajea]
ON V/N s9X didL (qinq £1p) suorQ -
ON V/IN s9X ddL orfIen -
1591qe1a80A qing
ON VIN saX ddL _ sdoy, drumy, -
ON V/N sax ddL $9[qeIo89A 19gn], 79 100y JO S9ARY]
ON V/N s9X ddL sdrumn, -
orSX VIN ON daL (son1powwod passaooid)
ON viN ' sax daL sjoog resng -
S9X V/N ON diL (sonipourwos passaooid)
ON V/N sax daL ssoje10d -
ON V/IN SaX ddL sjoue) -
. SIIqEIASoA Joqn, pue 100y
L@@O)E “>9s guonend {uswanmboy 2Aourisqng juswannboy ereq
VadId 1opun odex3onqig sip Aysoes 19,
pannuqns oq ejep . 0} BJep ARy
TeuonIppe ISnN Vdd ssod

(penunjuoo) 'y HT4V.L

90

22



~ (mo1105 $910U1005 ‘ponURUOD)

ON VIN §9X daL (pauq pue juanoong) sead -
ON V/N $9X dalL sueaq Sunp -
ON VIN saX ddL sueag ewl] -
ON VIN saX didL suesq reny -

. (sead
ON VIN $9X ddlL paka-yoelg ‘seadmo)) sead proLd -
ON VIN saX ddl pouq ‘suedq -
ON VIN saX ddL sueaq DINZpy -

(poup Jo JusInIONs) $I[qeada swndo]
ON VIN saX ddL SURID pIEISN -
ON VIN $9X diL oy -
oN VN s9x dalL Spref[oD -
ON VIN sax ddlL Iamopne) -
ON VIN 59X ddl o3eqqe) -
ON VIN =) dalL sinoxdg sfassmug -
ON VIN $9X dal ‘Tjods0Ig -
DO s quoneir) {uowaennboy  ,eoumsqns juswoarnbay ereq
VYAl Jopun orydexdorqig sty Ajsnyes 3L
panruqns 3q elep 0] Ejep JARY
[euonIppe 1SNy Vdd seoq

(penunuod) 'y 4I4V.L

23

6\



(mo[]0} SA0UI00] ‘panunUo)))

ON V/IN X ddlL nniyadern -
RHILE Q)

ON VIN L5).4 ddlL SUOOULISIEM -

ON V/N soX ddlL sIaquInon)) -

ON VIN $9X ddlL sadnoejue)) -
1S91qeI9daA Hqinon)

ON VIN saX ddlL soojRWO], -

ON VIN X ddlL s1oddog -
(siqunon)) 1daoxg)sayqersdo Suniniy

ON V/N $9X mE meng pue ‘Aey ‘oSe1oq ueaqhos -

ON V/N LE)N dd.L MEI]S PUR SOUIA BI{ -

oN viN sax JHL Key pue souIA veog -
$9[qe1e89A swnda] Jo a3derjoq

nSA VIN ON ddL (sonpowwiod passaooid) -

ON V/N 59X dHlL sueaqhog -

ON VIN L2). 4 ddL suedg deug -
L@ @O)E "8 cuoneNn) puowarmbay  soueisqng yuowannboy ereq

VidId Jopun oswdeidonqig sTyy Ajspes 1591,
ponnuqns aq ejep 0} ejep aaey
TeuonIppe 1Sy VdH se0q

(ponunuod) 'y I4V.L

24



(morj0J sANOUI00] ‘panunuo)))

ON V/N s9X daL sjnupep -
ON V/N L) A ddL SUR29{ -
ON V/IN saX dilL Spuowy -

SINN 991],

ON VIN sox ddlL sodein) -
SOLLISg puB SINL] [leWS

ON V/IN saX ddlL - swnid -

ON V/N saX diL saYoraq -

ON VIN sax daL SOULIBJOON -

ON V/IN saxX ddL sjooudy -
SN 9uolg

oN VN | sax AL soupodue, -

ON V/IN $9X ddl ssofodue], -

oS VIN ON ddL (sompowuwiod passaooid)

ON V/IN soX ddlL sodue1Q -

ON V/N soK ddlL SUOWY -
{@D@O)E "8 gonen) ouowammboy  eoueisqng wawannboy Teq

V14 3opun omydesSorqig iy Ajsnes IsalL,
pannuqns 3q eyep 0} BJEp SARY
Teuonippe 1snpy VdH seoq

(penunuod) 'y A14V.L

25



A

(mof[JoJ s9j0uj00j ‘panunuo)))

) V/IN Arenred dilL AeH pue a3eIof ejfeJV -
Spaa] Tewnuy SseISuoN

5K V/N Aqrenreq dilL meng pue ‘Aey ‘93104 JeIYM -

AeH pue

wON V/N Amrenred ddL ‘a3eq1S ‘39ppo ‘o8esoq winysiog -

SOA V/IN ON dAl a3e1S pue J9ppoy ‘98esoq wo) -

ON V/N soX ddlL meng pue ‘Aey ‘a3eioq Aopreq -
SUTRID) [BIID)) JO MEIIS pue ‘19ppo] ‘e3eIog

a5k V/N ON diL (sompowruioo passaooid)

ON VIN $9% dHL TeSYM - ~

59K VIN oN daL (sempowuIoo passaooid)

oN VN $9X daL wnysiog -

pr) e VIN ON ddlL (sompowrwioo passaooid)

PR V/N Ajrenreq dalL PPy ‘wo) -

ON 'VIN soX dalL Aoprey -
giSUTRID TeaIs)
L@@O)E s duone) {Quowannbay  soueisqng awaxnbay eeq

viadid epun onydessornqig STy Ajsmes 1591,
panTwIqns aq ejep O} BjEp ARy
Teuonippe 1SNy VdH se0d

(penunuoo) 'y 414V.L



(mo[]0} S3J0UI00] ‘panunuo))

: SATOqEION
scPOATISTY VIN Ajrenred ueld 10 [VDL s33g/Anmod NN/ “H-1LI
XmDV V/N %—mm_.tsnm dd.L Qwﬁcm pue paeg§ Jamopjung -
¢SOX VIN Aenreq ddlL sueoresng -
#5X V/N Arenred ddl Jutwreads -
ON V/N s9X ddlL P33S IOMO[jJeS -
ON VIN soX ddlL paas adey -
159X V/N A[renreq ddlL ymuaddog -
oSRX VIN Arenreq ddL sjnuesq -
. VIN Arenred dilL PSSS prEISnN -
ON VIN | sax daL sdog{ -
) VIN Arenreg ddL paasuono) -
). VIN Arenreg dalL- Xef -
ON V/IN soX ddL sn3eredsy -
. SANIPOUILIO)) SNOUB[IOSTIA
L@D@R)E)E "8 guonen) Quowannboy  aoueisqng Juowarmboy eeq
VidId Jopun swydesdorqig STy Ajsnes 1S9
paniwqgns aq eyep ‘ 0) ejep dAey
Teuonippe isnpy VdH $30q

(ponunuoo) 'y I19V.L

27



"BJEp 9NpIsal
. 9y} Aerouad o) pasn sajdwes 10j S[EAISIUT puUR SUOTIIPUOD 9FeI0)S eMOE oY) Sunodspjal ‘SAPNIS ANpisal papnuqgns Ajsnotaad
pue paxmnbai e jo poddns ur pannbos are ejep a3e10)S “sueaq A1p pue ‘spny jnuead ‘sjpownnu jnuead ‘spaas Jomorjuns
‘Aey eyrejre ‘sdoy uoard ‘swinid ‘soojejod ‘odnopejued ‘oSeqqed ‘susaid diwny ‘oueoredns ‘sodes3 uo Jo ul sanpisal

Joj popaou 9q Aew 98e103s SunNp SUIIOOP SNPISAI JOJ SUOKIOALIOD ‘9eI0lS 9jdures JO SUOHIPUOD PUR S[BAIUI Y} UO
Surpuadog ‘seowpewr doxs $z uo JO UT SINPISAI uTTRINLY Jo Aqiqers adeiols Yy 0) Suurerad elep poRIWIQNS COURIIMO

: *s88s pue ‘ypw ‘sonssn Annod
pUR JURUIWINI Uf UI[RINIL) JO UONHBUTULINNOP JOJ PORIWQNS 3q ISOW JUSWIOIQJUS JOURID[O) PUB UOTIII[[0O Blep JOJ d[qelns
spoyjoul [eonATeue onpisay °paxmbal oIe JUSWIOIOJUI IDURISJO} PUB UOKHII[0D BIEP JOJ SPOYIOW [ednAeue pajepifeA
‘sny], "s33o pue ‘Anmod ‘Yrrwr ‘jeowr ur paje[nSal oq PINOYS UIRIN[FLN JO SINPISAI JBY) JJBOIPUT SIAIPNIS WISTjoqeIow
jueutwini pue Anmod 9yJ, 'SONIPOWWOD [EWIUR Ul SINPISAI URIN[JLI} JOJ ISIXd SIOURIAI0} OU ‘Swin Judsald ay) Iy

*s[oqe] Joonpoid J1seq popuIIE Y YIM JUNSISUOD are Ayl Jeyl yons popuswe g (uondwoxd

B)Bp oL9uS oY) Jopun paIoaod sjonpoid pue ‘SN'IS ‘sjoqe] Joonpoid oiseq popuoureun Aue ¢-3-9) sjoqe| jonpoid 9sn-puo
TT€ yeys annbar pinoys (y (T 2y Jo douensst je ‘*3-0) padojaasp are s;D 1onpord asn-pus uaym “(811-61L79 "ON
329 vda) Od 1e8/q1 S pue ‘(911-61LT9 "ON 394 VdJH PUe ‘€6-61L79 "ON 39d Vdd) OH €3/l ¥ ‘(1€1-61LT79 'ON 399
Vdd) D %01 S[2qe[ ooue[gmo( SUIMO[[0] 31 U0 paseq are ajepdn Ansrwoy) onpisay SIY) Ul passnosip suzoned asn oy,

! ‘jonpoid osn-pud [endLy, = g1 “onpoxd

asn-pug = Jd ‘JUSIpaIdul 9ANOR ANd = [Vd ‘PO[Oqe[OIpeI “JudIpaIdul Ao AInd = VYIVd ‘usIpaidur sanoe oyl

Jo opeid reoruyos], = VDL A9y °so[qel syuowarboy el Anstway) 1onpoid 01 19Joy ‘swo[qord Inpisal AMNSU0d
pinoo yeyy sonundwy uo siseydws Him ‘061-0ST°8ST§ WD Op 39pun s paxinbor are eyep KINUSP! [EOIWSYD Sures Sy,

*ajepdn ST} 10J POMOTASI U33q JARY JEY) SIUSWNOOP SIILIIPUL
Sururpopun 2867 ‘TdY PAEp JUSWNOO( 0UEPING UIRINYLLL SY) 0) ISUOdSI Ul PIIUINS I9M SIOUIISJAI IS,

‘Jonpoid asn-pud = Jg ‘jonpoid asn-pus [ed1dA} = JH.IL ‘pojoqeioiper “JuaipaiSur dAnoe
poyund = <~=<m “yuarpardur 9Anoe payund = Jyd ‘JuaIpaISur aAnoe oY) Jo opeid [eOIUysd) = [VHL :9our)sqns JS9L

- *sj000j01d pasodoid s jueisidar o) 03 30odsa1 YIM UONORS UORRNSISAISY /I yourlg ANSIWOYD) JO SUOISNOUOD pue
pareindas oq 03 urININ Jo senpisal Surpredar Lorfjod Lously JuaLIND UO pPaseq are Jqe) SIY) Ul pAjels sjuswaInbar Y,

1

(ponunuood) 'y FTAV.L

¢b

28



“BJEp QNpIsal

9RIoUI3 0) pasn sojdwies JOj STEAIS)UI pue SUORIPuod 93eI0)s Tenjoe Sunoopjar panmbar are eyep adeio)§ ‘ZV pue ‘XL

‘¥D ul ‘sajex pasodoid oY) 18 pajear) Suotuo u3aId uo Jo Ul sanpisar Sunoidap pepuigns 9q ISNUI BIEP SNPISAI pue ‘SUOIUO
uaa13 pue orpzes 1oj sesn asodoid snw Aoy ‘sojqeredoa qng oy dueIojo) dnoid e asodoid 0y soysim Juensidar oy

J1 -9ouesajo) dnoid e asodosd 03 soysim JuenSISoI oY) J1 POPAU AT SUOTUO USAI3 UO ejep jey) pajedIpul osfe SAdD (6861
‘L1 1390100 PaIEp NI[IIM °S £q owawr SYFD) SUOHEIO] I53) PUE §159) JO Jaquinu A poaoidde sey SYID “ZV Pue ‘XL,
‘YD Ul SUOIUO U313 Uo STeLn PRI I} Jo Tei0) © 3onpuod o) sasodoid oouegmo( ‘oueidfo) dnoid doxo & poddns of,

“BJEp INnpIsal

oy Me1ouad o pasn sojdures JOj S[EAINUT Pue SUORIPUOd aTeio)s fenioe oY) Sunospyar paxnbax are ejep afeio)g “pajedIpul
9q Lew SI0URISNO) IARIPPE Pa’j/pooj Aeudoidde ‘sjonpord pessaoold Ul 9)BNUIOUCO SINPISAI PINOYS *SINPISAI PaIdYIeom
‘ojqeanseswr JuLreaq $)39q JeSns wioyy passaooad ‘redns pouyas pue ‘sessejowr ‘djnd pojespAysp woly ejep INPIsAI WANS
snwr juensidar oyl (6861 ‘L1 J990100 Patep NIMM °S £q owow Syg))) Surssaooid 1oy sojdures ayenbope opraoid

A AIpowiod [eIMnoLde Mel oyj Ul SINPISAI PAIOYIeam J[qRINSeaw ul Suninsal [ewn pay J[3uls € ‘SanIpowwiod
passacoid 30oq Jedns 10§ pasmnbar Ajuo are eyep 9oulS "S339q IeSns J0j 9jqe[TEAR QI BjEp Inpisal Jjenbope ey

paredlpul SYED T PUB ‘AN ‘Al ‘NI VO UI §139q Ie3ns UO S[eLn P[dY 9AY JO [e10) B 1onpuod 0) sasodoid oouegmoq

*BJEp onpIsax 9y erouad o) pasn sojdures

I0J STEAIS)UI PUR SUOTIPUOD 93eI0)s [emoe 3y Sunoapal pammnbar are 5% 98I0} "pAIROIPUI 9q ABWI SIOURIIO} JANIPPE
paay/pooy srendoidde “Suissaooad uodn 9JeNUOUCO SINPISAI PINOYS 'SINPISII PAISYIBOM ‘Djqeinseswr Juwreaq seorejod
wolj passacold (seojejod poup pue ‘sojnueild ‘sdryo) senipowwrod ojeiod passaooid 10j ejep anpisal JuwGns Jsnw Juensidal
oy], ‘Suissacoid 10 sojdures ajenbape apiacad [im AJIpowiod TeanynoLSe MBI OY) UI SINPISAl PAIIYIeom I[qRInSeow

ut 3un[nsas [ewn pioy S[3uls e Jey) papn[ouco SAFD (6861 ‘LT 12G010 PAEP NAINM S £q owowr SYFD) Aressaoou

j0u T UonRjUasaxdal reoyderS0a8 ‘poposu are SIOURISJO) JANIPPE PASJ/POO] J1 SUTULIIAP 0} JOPIO UL SOTIPOWWIOD
passacoid oejod 103 pannbar Ajuo are ejep 0UIS pue ‘Sjqe[TEAR AIe Bjep Inpisal jenbope JduIS Jey) paredIpul SYLD

"IN 10 0D Pue ‘NI ‘AN ‘VM ‘AN ‘VD ‘dl u seojelod uo srern pjay 1y31e jo [ejo) & 1onpuood o} sasodoxd oouejgmod

*jep SnpIsal 3Y) JrISUIZ 0) posn sojdures J0J S[RAIUL puR SUONIPUOS 2eIO)s Tenjor Yy Sunodjar paxmnbar are

viep 98wI0)S TJ pueR VD UI PAJONPUOD 3q Isnul §159], "sasn pasodoird ayy 03 Suipioooe pajean SIYSIPRI UO JO UY SINPISAI
Bunordap erep juqus pue sosn asodoxd jsnwr Juensidar oYL (6861 ‘LI 1290100 Parep NAIIM °S Aq ourdwr SYED)
apenbape aq [ s[eln) Inoj Jey) pue “TJ Pue V) UI pAjonpuod aq A[Uo padu S[eLn p[oy YSIpeI Jeyl pajediput SAMD TN
pue “T4 ‘v Ul SIUSIPRI U0 S[eLn PI3Y 9AY JO [ej0} & jonpuod 0} sasodord oouergmoq ‘aouerojo) dnoid doio e poddns of,

4

01

(penunuoo) 'V 4TdV.L

29



9q Aew $IOURINO) IARIPPE paa)/poo) dendoidde ‘Suissoooid vodn 9)enUIOUOD SINPISAI PINOYS  *SINPISAT PAISYIEIM
‘ojqeansesw SuLreaq iy snnp wioly passaocoid dind pajerpAyop pue ‘sassejow [I0 JOJ BIEp ONPISAI JIWIQNS ISNW JueIlsi3ox
9y], ‘Suissaooid ioj sajdures ojenbope apracid [im Lpowriod fRINiNOLISe MBI 3Y) UT SONPISAI PIIIYIBOM S[qRInSedu

ur Sunynsax few pRY S3uls € Jey) popnjouco SYFD “Aressaodu jou st uonejussaidar reoryderdoad ‘popaou are sa0URIS|O)
QATJIPpE PAAJ/POOJ J1 QUTULIINAP O) IOPIO Ul SANIPOWWIOd JOJ PAIINDba1 A[uo are ejep J0UIS PuR ‘S[qe[IBAE AIe Bjep npisal
arenbope douls jey) pajedlpul SYED 14 PUB YD UI STBIO UO S[eLT) PIoJ 0Mm) JO [e10}  3onpuod o) sasodosd ooueigmod

“BJep 9npIsal JeIouad 0} pasn sajdures Joj STEAISJUI pue SUORIPUOS IFeIO)S [enjoe Junoojalr pannbar are

viep odeio}s sojex pasodoid oy 3B pajean ysenbs Jowwns uo Jo ur sonpisar Sunoidop ponIwIgns 9q ISNUW BJEp ANPISAI pue
‘ysenbs Jowwns 10J sosn osodoad jsnw Loy “‘so[qeIasaa J1qInond J0j Jourid0} dnoid e asodoxd 0 soysim juensi3ar oy JI
"(6861 ‘L1 12G0100 Parep NAIIM °S 4q owdwr SYFD) SUOHEIO] 153) PUe §159) JO Joquinu 3y pasoxdde sey SYFD (N pue
‘AN ‘VD ‘XL “I4 ‘VD UI U0 S[ewn pjey XIS Jo [e10) © jonpuod o) sasodoid oouegmo(q ‘souersjo) dnoad doio e woddns o],

“EJep onpIsal 9y} SJeIouad 0) pasn so[duwres Joj S[EAISIUL PUR SUOTIPUOO 3SeIo)s Tenjor Ay} Sunooyal

paxnbai are eiep oSeio}§ pajedIpUI q AW SIOURIS[O} dANIPPE pa)/pooj eudoidde ‘Suissaoord uodn jenuaducd
SONPISAI PINOYS °SONPISAI pardyeam ‘dqeinsesws Juwredaq suedqhos woly passaooid Joojsdeos pue ‘(10 poUPal ‘[I0 IPNID
‘S[nY ‘[esw Joj eJEp oNpISaI Jwqns Isnw JURNSISr YL (6861 ‘LI 1990100 PArep NIIIM S Aq owow SYED) Juissaooxd
Jloj sopdures ojenbope opraocid [im Ajpowniod rRINNOLISE MBI AU) UI SINPISAI PAISYIeam djqeinsesus ui Sunjnsal

el Py 9[Suls B Jey} popnjoucd SPg) "Aressaoou jou s1 uonejuasaidal reoryder3oad ‘popacu are sIOURIIO} ANIPPE
PA9J/p0O0J JI SUTWINAP 0} JIPIO Ul SAfIpowiod J0j parnbal Ajuo are eyep 20uls pue ‘Ojqe[reAe 9Ie ejep anpisal djenbope
20UlS JBY) PAIEOIpUl SYFD "OW PUB ‘Y] “TI sue3qios uo S[el pioty Iy} JO Tej0} & jonpuoo o) sasodoid oouejgmoq

*POYOAI 9q [IIM 0URIDJ0) ) SIMIPO “Blep anpisal eudordde jnuqns pue suonoasrp asn asodoid
3snwr K9y} “a0urIof0] poystqeIse oy poddns 0 soysm juensidar ayp Jjf °ssa1o pueldn uo Isn pard)siSar ou ST A,

“BJEP ONpISas ARIUAT

0} pasn sojdures J0J STBAIO)UT puUR SUORIPUOD 9TvI0)S fenyoe Ay Sunsdpyar pamnbar ore viep 98eIo)g *A19[90 10] JOURIDO)
oeredos e £q 9ourIdf0) dnoid oy doedar o) Louady oy uonnad Aew juensidar oYy, "9jeudoidde oq 0 soueIdo) dnoid
oy 10} sdoio 959y} 10} sosn asodoid ysnwr pue ‘yoeuids pue (Jes| pue peay) 20n)9] UO BJEp INPISAI JWIQNS ISnu juensidal
oYL, ‘saoueIolo} djeredos Aq 2ourIdjo) dnoid oYy doedar 03 Aouady oyl pouonnad Aoyl aAey Jou “yuswrarinbal siy)

0) 9suodsal ur ejep papruiqns Juensi3al oY) sey PYIBN  yoeulds pue (Jes| pue pesy) 0n)3[ JOJ PIRIUIGNS IIB BIEP ANPISAI
ssojun 9jerrdordde jou s1 9oueIaj0) dnoid (eoisserg 1daoxd) so[qeadoa AJea] oy eyl PajeSIpul JUSWNOO( JOUBPIND Y],

9

111

14!

L

[A]

(penunuod) 'V FI9V.L

30



JUIJSISUOD) TRAINUI Jusunearsod 1S9)I0Ys Y) e PIISIAIRY JIPPOJ pue AFeI0) WIOO UO'IO U UIfRIN[JL JO sonpisar Junoidop
parnbor are ereq (6861 ‘L1 1990100 Patep NIMM 'S £q owowr $YFD) srenbope are sfewn pasodoid 3y Jo uonEIO]
pue JoquInu 3y} ey} pajedIpul SYFD “TI PUe ‘VI “HO UT W0d P[ay WIM SeLN PIoy 331y} 1onpuod o3 sasodoid oouejgmoq

‘pasodoid oq isnwr 90URISN0) ANIPPE paa) deudoidde ue ‘Apowwiod Aue Ul JJRIUIDUCD
SONPISAI JI "SANPISAI paldyieam djqeinsesw Suwreaq ureld woij passaocold isnp urerd pue ‘spoys ‘s3urpprur ‘Inopj ‘ueiq
Ul UFRIN[JI) JO UOHRIIUAOUOD 3Y) Moys 0) pannbar are ejeg “jeaym Pim Apms 3uissaoord B 1onpuod isnw juensidar oy,

‘pasodoid 9q jsnwr 90URIS0) JANIPPE Pdj/pooj eudoidde ue ‘Aypowrwiod JOYI
Ul 9JBIUIOUOD SINPISAI J °SONPISAI paroyieam djqeinsesaw Suuredq urerd woly passaocold snp ureld pue ‘yorels ‘Inofj ur
UIRINJHLI}) JO UOHRIIUIOUOD ) MOYS 0} parnbar are ejeq “wnysios yym Apms Suisseoord e jonpuod jsnw Juensidar oy,

‘pasodoid 9q Isnw 2OURIS0} JARIPPE Paj/pooj erdordde ue ‘Apowriod Aue Ul JRIIUIOUOD SINPISAI J] “SINPISAI
paloyieam djqeinsesw Surreaq urerd wiod woiy passadold jsnp ureld pue ‘Inofj ‘fesur ‘s)U3 ul uRINGILI JO SINPISAL
JO UONRIIUIDUOCD ) MOYS O} parinbar are ejeq "uiod pY YPIm Apmis Surssaooxd & 3onpuoo 03 spuajul Juensidar ay],

“TI pue ‘VI ‘HO

Ul PIJONpuod 3q 0} A SISAL, "V/Ie q[ | & uonemnuuoj D ue jo uoneordde doy-oy-1aa0 Suimorioy (eonoerd Teimynoude
Poo3 1M JUISISUOD) TeAIUT JusurjeaInsod ISIIOYS IY) I8 PIISIATRY UTRIS UIOD UO JO UT UIfeIn[ju jo sanpisar Sunoidop
ponmboz are eleq (6861 ‘LI 3260100 Patep HIMM °S £q owowr $JFD) Srenbope are sfew pasodoid sy Jo uoHEdO|

pUE J2qinu 9y} Jey) PIJedIpul SAFD “TI PUB ‘VI ‘HO UT WD POY Yiim S[eLn play a1 1onpuod o sesodoxd oouefgmo(q

"payoAal 3q pinoys pue sjendoiddein sy (ureld sou pue wiod ysayy 1dooxa) sdoxo urerd 10y souerd|o} dnoid doxd ayy,

"BJep 9npIsal 9y} 9)eIouad 0) pasn sojdwes JOJ S[EAISUI PUR SUOTIIPUOD I3eIOJS [BNIOR JY)

Sunoopjar ponnbor are ejep 98vINIS VM PUR ‘AN ‘TN VD UI pAIonpuod aq jsnu §3s9], °sasn pasodoid ayy 0} Suipioooe
PatEan SILLIOYO UO JO Ul sanpisas Supnoidop eiep uqns pue sasn asodoxd isnur juensidar oyl (6861 ‘L1 1990100 parep
WM S £q owow §ygD) drenbape are sern pesodoxd Sy Jo UOKEOO] PUE JSQUINU SY) JBY) PIIEOIPUL SAAD VM PUE
‘AN ‘TIN VD UI SOLLISYD UO S[eLN) PJoY 9AY JO [ej0} B 3onpuod o} sasodoid oouepgmo( “eoueajol dnoid doxo e poddns of,

*BJBp InpIsal
o) 9jesouad 0] pasn sopdures J0J S[RAISJUT pue SUONIPUOd a3eI0)s Tenjoe Yy Sunod[yar parmbar are eiep a3ei0)g “pajRdIPUL

14

61

81

Ly

| (ponunuod) 'y A1dV.L

31



"(6861 ‘LI 3390100 paep
MMM °S Aq owow SYF)) seare Sumapoid pass-prejsnuwr Jofew 9y Jo Aue Ul PIONPUOD A $ISI) OM) JBY) PIPUSWIIOIA
SI)] “uIeInpLn Jo 9sn do1o-paas SuIAIR0AI pIe)SnW WOI) Paas uo Jo ul sanpisal Supordop eyep Suunnbar st Aoualy oy,

-pasodoid 9q Jsnuwr 0URIS[O) ANIPPE PRJ/pooj Neudoidde ue

‘Aypowrwiod Aue Ul SJRIUIOUOD SINPISAI J| °SIANPISAL PIISYILIM SqRInSesw JuLredq pIAsU0ed Woly passadoid [1o pauljal

PUR ‘[I0 OpNID ‘S[INY ‘[EOW UI UONBRNIUAOU0D dnpisa 10§ renuajod oy Sunoidop oste paxinbar are eieq (6861 ‘L1 1990100

PaTEp I9IMM S £q owaw SYFD) 93RI0] UOKOO UO BIEP PP dy) djeiousd o) jenbope are spewn posodoid oy Jo uoneoO]
PUE Joquinu oY) Jey) pIeOIpUl SAFD XL PUt SN UI UON0O UO S[BLE) PIOY OM) JO [e10} B 1onpuod o) sesodoid ooueigmo(

‘s Jo/pue
N U PIjONpUOod S[EL) PIPUSWIWOdA Sy SYFD “Mens xeyy Joj parmbor are eeq “(6861 ‘LT 120100 Pajep NRMIIM °S £q
owaw SALD) SAID Aq poaoidde uadq sey xeyy 0] paasuonod woly ejep Suissaoold sejsuen 03 fesodoid s juensidar ayJ,

*paisanbal ejep oY) 10 poNIwIGNS 3G PINOYS S[RAIUI

Ea SuonIpuod 93.I0IS [V "SUONOLISAI ISAY) 1091 0) pasSueys oq pnoys speqe] jusuniad [re pue ‘pesodoid oq 1snur aes
9SN [eUOSEIs Wnwxew & Jo uoseds Jad suoneordde Jo Ioqunu WNUWIIXRW YV °TRAIIUL SIY) 199[JI Isnur ddoueIsjo} pasodoxd
10 poystqelsoe poddns 03 posn #ep o) pue [HJ ®© osodoxd jsnw juensidor ayJ, IM Ul PIIONPUOD SAIPMS woly Aey

BJ[eJJe JOJ BJep onpisal Juqgns osfe isnw juensidar oyy, ‘Ajnpowwiod sIy} 10§ ejep anpisal deudordde yruqns pue o3eio)
BJ[eJe JoJ oueIao) & osodoid jsnwr juensidar oy ‘uonippe u] “Senbopeur sem uonejussardos oryder3oad ‘reromoy
“Juowaninbos s j9ow 0} Asenbope Jof POIIPISUOD AIOM “JUSWINDO(] SOUEPING Sy} JOJ POMIIAAI JOU ‘BJEP S[qR[TEAR JIP|O

*JoA9] oures oy Je Aey Joj pasodoid aq 0} spadU OURIDO)
e pue widd | o 0} PaseaIou] o E:oﬁ MEX)S UO JO U SINPISaI u& 90UBIIO} Y} ‘JUSWINOO(] OUBPING ) UL PAJEIS SY

"(6861 ‘L1 1290100 PAjep NIMM S Aq owow
SWAD) 19ppoy pue oFeroy aa@a o} b%e pue 93vI0j] UIOO WOy PAJe[sULI) 3q Aew eJep ey} PIUTULIANIP ey SYAD

11 Pue ‘Y1 ‘HO Ul pajonpuod
9q 0) a1 S1S9], °V/IB ] [ e uonejnuwioj DF ue Jo uonesrdde doy-ayp-1oa0 uimorroy (sonoead reimnoude pood yim

8T

(ponunuod) 'V A19V.L

(90

32



*pajsanbai ejep 9y} 10 poNINIGNS 9q PINOYS STEAINUI PUB SUONIpPUOd aderols [y “uonowsal urzesd e ssodoid

Kew Loy) ‘Aoanewra)e Jo ‘o8eIo) ouedoredns uo JO UI SINPISAI JOJ OURISO} © asodoid jsnwr Juensi3al Ay, ‘SONIPOWWOD

Ppassa001d aueoredns Joj POpPIAU J0U TR SIOULIIO) JAIPPR PISJ/POOJ JBY) JNLdIpul Bjep a5y, (3[qe1odlopuou)

wdd 10°0> e 219M uonesndde Jo 9jer i5oySmy oy Sutarains joid 159) oY) Sunuasardal sopIpowInIod Passadod oy

JO Yor3 UO JO Ul Pajoajap SInpIsal YL, (XS pue x7) sajer pajeraddexa je uaad (sjqerosiepuou) widd 10°0> [ 21om s[ewn

PIeY oY) wioly dueore3ns Sy} UO JO U SINPISIY “ouedIESns JO SopIpowWod passacold Yy SUTWISOUOO SAIpMIS WOy pue
V1 Ul pAjonpuod s[eLr) Py Wolj duedoredns Ul anpisal oy} Jo spmrudew y) SUTUIIOUOD Bjep PORIWIQNS *dU] OoUe[gMOQ -

*ejEp anpisal oY) 9eioudd 0} pasn sojdwes 10j S[EAISJUI PUB SUONIPUOD AFeIO)S [enyor Yy Sundopyal
paxmbol ore ejep o3eio)g paredIpul 9q ABW SIOURID[O} JANIPPR pad)/pooj seudordde ‘Suissaoord uodn ajenuadu0d
SONPISaI PINOYS *SINPISAI PaldIeam ‘djqrinsedwt Suireaq jurw wolj passadold Aey juads pue (10 ejep onpisal ywqns
1snw juensidar oYy, ‘Suissaooid 1oj sojdures ajenbope opiaoid s Apowwiod [RINNOLISe MBI OY) UI SONPISAI PAISYIBIM
JIqeinseaur Ul Sunnsal [ew Py ISuls B Jey pOpn[ou0d SPGD °AIessaoou jou ST uonejussardar reornyderdoad ‘popaou
QJB SOURID0} ANRIPPE PJ/PO0] JI SUIULIINAP O) IOPIO UL SINIPOWWOd JOJ paxinbar AJuo are ejep S0UlS pue ‘S[qe[reAe

are ejep onpisal jenbope ours e paredIpUl SYFD IUTULIRAdS UO STeLT) PO 0m) Jonpuod o) sasodoxd oourjgmo -

“BJEp ONPISA Y} JRIUIS 0} pasn sdjdures J0j S[EAISIUI pUR SUONIPUOD d3eIO)S [enioe 9y} Sunodyau
paxnbaz are eyep 93eI0)g poYedIpuUl 9q ABW SIOURI[O} ARIPPE pa)/poo] eudordde ‘Suissaoold uodn ajenuaou0d
SONPISAI P[NOYS "SINPISAI PAIAPEIM ‘O[qeinseau SuLreaq jutu woly passacold Aey juads pue 10 UO BIep dnPISAI JUIGNS
1snus Juensidar oy, “Suissoooid 10y sojdures penbope apracid [m Lrpowod feanjnoLISe MeI 9Y) UL SINPISAI PAISYIeoM
diqeinseaws uy Sunpnsal eIl POy ISuts B JBy POpnpuod SYFD “Aressaoou jou st uonejuasardar reoryderSoas ‘popasu
QI SOURID|0} JANIPPR PASJ/POO] J1 SUIULIANAIP O} JIPIO UL SANIPOWWOd J0j paxmbar Ajuo are ejep 0UIS pue ‘Ojqe[reAe

are ejep anpisal ajenbope dsours jeyl pajedstpul SAF) utuzaddad vo stew piaty omy Jonpuod o) sasodoid ooueigMmOq "

‘ *pasodoid 2q jsnw 20URIV[O} JARIPPR pIAJ/pooj eudoidde

ue ‘Ajpowwiod Aue Ul JJRIJUIOUOD SINPISAI J| °SINPISAI PAIdYeom Jjqeinseaw Supreaq synuead woly passaooid [10 poulyal

puUR ‘[10 9prId ‘S[INY ‘TeSW UT UOTIRIIUIOUOD dnpIsal Joj fenudjod oy Sunoidop osre panmnbai are eleq (6861 ‘L1 1990100

PATEp NIIM °S £q owowr SYF)) 23e1o0] nuead uo eep papadu oY) NeIouad o} ajenbope are spern pasodoid ay) Jo uonedoO]
PUE JOqUINU Y} Jey) pajedipul SYAD “X.L-Pue SW ul sinuedd uo S[eLs pioly oM} JO [e10) B 1onpuod o} sasodoid oduepgmo( o

(ponunuoo) 'y AI9V.L

33



!

"pouTULIzlep 9q A sarprys 3utpad) peudordde Jojy paou oy ,SIUR[ SONPISAY AP JO SpMIUTEN,
pue ,SPOYIRIA [eONATeUyY anpIsay, POPNUS SUOKAS A Ul pajsenbal eiep ayy Jo 1diodar uQ “syonpoxd [ewrrUe Ut uTeInjyLy
JO SonpIsal 10 151X3 APuasald SOOURIDIO) OU ‘IOASMOH “3jenbape PSSP UaSq OUIS SBY STRWIUR Ul dNPISAL Y} JO Anjeu

9yl ‘paeuyep Ajenbope usaq 194 J0U pey S[EWIUR UL INPISAI Y} JO AInjeu Ay} osnedaq ‘s839 Jo ‘Anpnod ‘yrwr “jeowr

Ul dnpisaI 3y} Jo spmruSew 3y Sursouod eep axnbar jou pip £86] ‘TUdY pajep JuswINdO( DUEPIMD UTRINPUL YL,
‘pasodoid aq Isnw OURIIO} SANIPPR Pdj/pooj dendordde ue ‘Kipowwiod Aue ur

QJRNUSIOUOD SINPISAI J| °SIANPISAI PAIOYIeom J[qeinseawi Juireaq pass JIomopjuns wiolj passaoold 10 pouljal pue ‘[10 9pmId
‘STINY ‘Tedw Ul UOTIRIIUSOUOD ANPISAI Joj fenuajod oy Sunoidop oste poxnbal are vleq (6861 ‘L1 1990100 Patep NS[IIM
'S £q owow $YFD) 93vI0) IIMOJJUNS UO BIBP POPISU I AeISUI3 0} sjenbope are stewn pesodord sy Jo uoneoo| pue
JoquInu 9y) 1Byl pAjeoIpul SYMD °“X.L Pue S UI JOMO[JUNs UO S[ELI} POl OM) JO [e10} © Jonpuod 0} sasodoid ooueigmoq ve

(ponunuod) v A14V.L

34



3yl jo uonduosap pajreop pue s[euajew Junreys oyl Jo suoneoyIoads [eotuyoa], sjuawalinbal ayy AJsnes Ajnj jou sa0p

papiaoxd uoneuriojut Yy, “(ZLI-61L79 "ON 30¥ VdH) 14 %8°0S UITRIN[L 31 10 $53001d JuLInjoRjnUeUl pUe Pasn S[eLIajew
Sunurers oy Surpredar (z-19 'ON °Jo¥ durepMD) 691-091°8ST§ YAD O JO siuswalnbax ay) o) papuodsalr sey oouefgmoq

‘pannba s1 uonewsojul Jeuonippy papiIaoad oq snuwr srerrsjewr urdeyoed

Jo uonduosap pue ssaooid Suunjorjnuew Y Jo UOHRIND ‘SUUT 9Y) JO suonedlyIcads [eoruyoa], ‘sjuswaiinbal oy Aysnes Afng jou
soop popiaoid uonewojur 941, (€E1-61LZ9 ‘ON 394 vdd) Id %07 UIeInpjun ay) 10§ ssa00id Suunjoeynuewr pue pasn s[eLewl
Sunureis oy Surpre3ar (Z-19 "ON “J3y duIPPIND) €91-091°8ST§ YD O Jo siuswarnbar ay) 0} papuodsal sey ooue[gmoq

‘paxinbas s1 uonewaojul reUOHIPPY  “popIaold aq jsnw pasn speudjew Suidexoed pue juswdinbo oy Jo uonduosap pafrelep pue
sse001d Suunoejnuews 9Y) JO UONRIND ‘SJUSAJOS PUE SUIUL A JO suoneoioads [eotuysa], “syuawannbar ayy Ajspes A[nj 10u soop
papiaoid uoneursojut a4L “(101-61LZ9 "ON "39¥ VdH) 14 %S ¥ ulfeInyin ay) Joj ssa00xd Juumioejnuew pue pasn s[eLajeul
Sunuess oy uipredar (Z-19 "ON °Jo¥ SUTPPIND) $9T-091 8ST§ AID O Jo siuswannbax oy 0) papuodsar sey oduejgMOQ

‘paxinbai are ejep reuonippy ‘ssao0ixd uononpoxd oy jo uonduosop pue s[eujew Jundels Jo ISI| PISIAAL B Jwqns Isnu juensidor
ay], -sseo01d Suunjoejnuew UIRINFL) [EITUYDS) JUIDAI JSOW S)I SSNOSIP ISnw JuensiSar oy, ‘sjuswarnbal oy Aysnes Aqnj jou
so0p papiaoid uonewIojut Y], “(66-61LZ9 ON 894 VdH) L % S6 UIRINpjLN 3Y) 10j ssao0id Suuinjoejnuew pue pasn S[eLIdjBW

Sunres oy) Suipredar (z-19 "ON °Joy dulepIND) €9T1-091°8ST1§ AAD O JO sluawaINbaI 3y) 0) popuodsar sey 0oUB]IMO(
/

“$ARIPAUWLIDJUT UOTIR[NULIO) 32IY) ISy} JOJ vo.:_.ﬂwo._

are ejep [EUORIPPY (ZL1-61LT9 "ON "39¥ VdH) Id %8°0S PUe (EET-61L79 "ON "39¥ VdaA) Id %0T ‘(101-61L29 ON "39¥ Vda)
Id %S ¥ 2§ JO B[nUI0 JO JUdiudje}§ -[enuapijuo)) ayj uo papnpout pue uoE>o.a 3q jsnuw uoz_uo.a TedIuyoa) Ay} woly mcgsmo.-
momuf:_&,:_ Y} JO UOeIUADUOD [BUTUION . .ﬂcuﬁeng M humumm >==w jou o_,u paiuqns ejep ayJ, .ANBTQ~ L79 'ON .wum

Vda) 14 %8°0S PUe (ECT-61L79 "ON 393 VdH) Id %0T ‘(101-61L79 ON "32¥ Vdd) 14 %S ¥ UIeInyLn 3y} Joj uonisodwod
pue Kynuapr jonpoxd Suipredar (1-19 "ON °Joy duIPPIND) SG1°8S1§ 4D O Jo syuswarinbar ayp 0) papuodsal sey ooue[gMO(Q

"(66

-61L79 "ON 394 Vdd) L %56 2 10} panmbar are ejep reuonippy “ydom Aq % 1°0< 1e Juasaud sjuarpardut fre Joj papraoid

9q JSNW UOHRIIUIOUOD [eUTWON *$53001d Suumoejnuew JUIDAI JSOW JY) JOACD J0U Op Bjep Yy asnedsaq uonisodwod jonpoid

0} 3uurenad syuowrannbax ayy Aysues j0u op papiaoid e1ep oyl “(66-6L179 "ON 39d VdH) L %S6 UIRIngL) ay) 10§ uonisoduiod
pue Kinuapt jonpoxd 3urpre3ar (1-19 ‘ON ‘Joy uHRPIND) ¢GT°8ST§ UHD OF JO siuawarnbar 3y 03 popuodsar sey oouejgmod,,

(penunuo)) g AI14V.L

35



ISnur SHWI] payIIe) “papiaoad oq isnur ssa001d SunmorjnuBw JUIOAI ISOW Y} WOILY, pajeIoussd eje( "UI[BINJLI) [BOIUYIS) SII JOJ
ss9001d Sunnioejnuew JUICAI JSOUW S, 0OUB[MO(] JIA0D J0u Op papiaoid eep o4l (66-61LZ9 'ON S VdH) 1L % S6 urfeInjjuy
3y} 10j SHWI| PAYNIAO Jurpredal (-79 "ON “JoY dUIPPIND) SLT'8ST§ YAD OF JO siusuwaIinbol oY) 0) papuodsar sey OOUB[IMO(,

‘14 %8°0S 9y Joj paxnbax are o1doy s
0) 3uturersad eep IV “(ZLI-61LT9 "ON "39¥ VdH) Id %8 0S COUBHMOQ 9y} J0J papIWIQnS J0U 1M ejep sisATeue Areurwrjoig

sjonpoid om) asay) Joj paxnbax are ejep reuonippy “popiaoxd aq jsnuwr sisk[eue [ %0T Y} I0§ pasn SG/-VV-ILEL-VI-VV

-V PUEB SSL-GV-1£0(-VI-VV-INV Spoyiowl [eonifeue om) ay) Jo uoissnosiq “papraoid aq isnw sisfeue [ %S v U 10 pasn
SSL-AV-ZE0[-VI-VV-WV PU SCL-GV-1€0[-VO-VV-INV SPoyiowl [eoneue om) 9y} JO UOISSNISI “SSUTWESONIU-N [e)0) pue
‘spIoul pappe AJfeuonuajul [fe ‘JudIpaiSur aAnoe ay} apnjoul isnw sisAreue Areutwioxd siyj, -ojqeidaooe jou s1 sojdures pajejnuus
Kiojeroqey jo asp) “poxmbar st sjponpoid 9sn Suunjoenuew Jo soyojeq uononpoid 9A1y uo paseq sisATeue Areurwiralg -9jqeidacoe
tou are popiaoxd ejep oy, “(EET-61LT9 "ON "39Y Vdd) Id %0T PUe (101-61L29 'ON "39¥ Vdd) Id %S v UIeIN(L 3y} JO yoed
10 sisAreue Areurwirjoxd Suipresar (1-z9 "ON “Joy SulepInD) OL1'8ST§ AAD Op JO syudwaImbar ays 0} papuodsar sey oouefgmoq

*pa1inbaz ore eiep [eUORIPPY SOUIWEBSOIIU

12101 Surpnour ‘yonpoid sy} JOJ paNIWQns 3q ISNW S)NSAI [eonAeue MoN 'ssaooid Sunnioejnuew UIRIN[IL) [BOIUYDI)

1u2001 Jsow s)1 woxy syonpoxd oy Jusuriad jou are paprwqns e1Bp YL, “(66-61L79 "ON 398 VdH) L %S6 UITRIN[L 3y Jo)

sisAteue Areurwirjord Suipredar (1-79 ‘ON "JoY QuIPpInD) OLI 8STS WD O Jo siuswanmbal ay3 0} popuodsal sey oouBIMO( .
! .

T4 %8°0S Pue [d %0T

‘4 &m $v oY) Joj paxnbai os[e ST uoneULIOJUT [euonIppe ‘/91°861§ WD O Jo Juswarmbar ayy Ajsyes A[nJ J0u S0P uUIfRIN[LN
eoIuYyd3) Y} JOJ papIAcid UOBWIOJUL 9Y) SOUIS "SOJRIPOULISIUT UONIBINULIO) 1Y) [T JO ssao0id Suuinjorjnuew 9y Suunp pawioy
are sonunduwl reuonippe ou jey) powreo pue sanundwi JO UOKBWLIO) JO UOISSNOSIP UIRIN[JLI) [BOTUYS) O} PALIJaI JuenSIZal oy,

‘paxmbax

SI UOTJRULIOJUT [RUONIPPY ‘Paplaoid aq isnw ssaoo1d Suumoejnuews Juadl jsow Iy} uo paseq uonewoy Ajundwi Jo UOISSNISIP
PISIAL Y "1 %G6 UITRIN[ILI 9Y) O $$3001d Suninjojnuew JUIDA JSOW AY) JIA0D J0U S0P Juensidar oy, -sjuswdInbal

oy Aysues Aqny jou op papiaoxd e1ep YL “(66-61L79 "ON "3°d VdH) L %S6 uieinyyin oy ut sapundw jo uoneuLIo)

a1 Jo uoissnosip e Juipredal (¢-19 "ON "Jo¥ dunepiny) L91'8ST§ 4D OF Jo siuowaxmbal ay) 0) pepuodsar sey oouR[IMO(],,

‘paxinbaz s1 uoHRWLIOJUT [RUONIPPY “papiaoad aq isnwr §s9001d Suumoeynuew

| (penunuo)) g AI9V.L

P4

36



"way} Isanbar [jim Aously oY) ‘popasu are sojdures Iy
*a[qednidde jou = V/N,

PONIWIQNS 3q 0} Tjep
asoy) Joj Sunrem s1 Aouady oyl -ssarSoid ur st aSeyoed open Sunejnuis Surury orjousyd-AXoyle YIM Pajeod SWNIP [39)S UO[eS duo
ul 98°0¢ Jo Apms Anjiqess o8eso)s oy, 0w AQiny axe sjonpoid asoyy Joj syuswaxmbar Kiqess a3ei0ls Ay ‘14 %8°0S JO uondaoxd
3P WPIM "(L1-€9 "ON °Jo¥ surppmo) Lpiqeis o3eso)s Suipredar (KjAnoadsas ‘zL1- pue €€1- -101- ‘66-61L79 "SON "3od Vd=)
14 %8°0S Pue Id %0 ‘Id %S'¥¥ ‘L %S6 UHRINgL oY) 10§ 061°8ST§ WAD OF Jo siuowaxnbar o) 0) popuodsar sey 0dURIHMO(,,;

/ "SOJBIPOULISIUI UOTIR[NULIO) 3AIY) 359y} Joj poxnbal ore
ejep reuonippy  “(A[9Anoadsar ‘zL1- ‘€EI- ‘T101-61LT9 'SON 39 VJH) SeIpounIsjul UONB[NWIOY %8°0S PUB %07 ‘%S ¥v U
10} ‘L 9% 66 9y woyy Sunynsar sonundwil oyl Aynuenb pue sutusiep 03 papiroid spoyow JedNATeUR JUSWIDIOJUD OU IIIM AL

poxinbos are eyep reUONIPPY L
%6 i U1 sanunduir S[NBJOA Y} SUTWINAP 0} pasn dnbruyosy yderSojewonyo sed Arepjides ayy oy pasinbar are elep uonepieA

‘suawarmber oy Kysmes Afny oju‘op pepraoid wep YL *(66-61.29 "ON 599 VdH) L .%S6 UIRINGL) SU) 1o Spoyow
_aoiasw JuoWa0I0Jus Surpresal (€-79 "ON ‘Joy JUNAPIND) 081 "8ST§ AID OF JO siuswaxnbas oY) 0} papuodsar sey ooueigMmod,

"(TL1-61LT9 "ON 399 Vdd) Id %8°0S Pue (E€1-61L79 'ON "3 vdd) Id %0C
‘(101-61L79 'ON "39Y Vdd) Id %S v 2ui Joj paxmbar are jonpoid [eotuyosy ay) woyy Sunnsar sspundunt 3y 10j SHWI] PAYIHA)

"1, %6 3y 10 pambox are Tiep reuonippy 'WYSem £q 9 1°0= 1 Juasald syuatpaidur [e Joj papiaoid 3q

(ponunuo)) g AIAV.L

37



(MO[[0] SAOUI00] ‘Panunuo)))

ON T0L¥SYOY saX IVOL wutod 3uliog  "9-€9
ON 10LYSYOP $aX IVOL wiod 3unpP  “S-€9
ON T0LYSHOY $soX IVOL 10pO  "H-€9
ON T0L¥SYOP sax IVOL ajels [eolsAyd  "€-€9
ON 10L¥SYOP soX IVOL 10[0D ‘T-€9
sojdweg
SOX T0LYSPOY Arenued IVOL 1npoid jo sishfeuy Areurwirold  “1-79
URIPAI3U]
KO) T10LYSYOY Krenreq IVOL senunduwy jo uoneuog “¢-19
: $S3001J uonoONpold
ON 10LYSYO¥ sax IVOL pue seudjey Suuuideg  “z-19
| | TONTOAW0,) ToNpOid
AT
1d 061~ ¥ 93D OF
(@@ cuoneiy {uawarmbar  J3oueISqng sjuswannbay eeq
"00§ VIAId onydes3orqig sty Ajspes 9L
Jopun panIwqns 3q 0} ejep dARY
2IBp [EUONIPPE SN Vdd se0d

1 LNHIHAONI HALLOV

HHL 40 3aviD TVIINHOAL %86 NITVINTANLL NVOV HHL ¥0d SINFWHIINOHY V.IVd DRIEANAD 'V A19V.L

o

38



-orepdn STY) JOJ POMIIAIL U JARY Jey)

SIUSWNOOP SYedIpUl SULUTIOPUL) | *(L8/p) WuaWINO0(] OUBPIND UIRINPLL], 9Y) 0} su0dsal ur papIwqns 1M SIDUAIIJII YL,

*Jonpoad

asn Suumoejnuew = JIN ‘JUSIpaIZul 9Ande payund = [vd JUSIPAISUL SAIOR S JO SPBIT [BOIUYR} = [VOL :90uUrISqnS 1S9,

* S10Npoig

s w:tia&:ﬁi ureIngu ], Joj sjuswainboy eieq oyads 1onpoid, ‘d d1qel. Suimo[[oj syi ul pIIsI| ore sjuawAIInbaI eep
Teuonippy “(€1-€0911 "ON "3od Vdd) L %86 UIEINLY Py ‘SIdImoejnuey [eorwuay) uedy ay) o) urepad sjuswarmbar eje(,

o1 PRAIOSY V/IN ¢V/N V/IN so[dureg Jo reprwiqns  “1-49

SRRy PYI0

RE) T0LPSYOb Arenreq IVOL Lmgeis “€1-€9

ON T0LYSYOY s9X IVOL 10 IVd Hd "T1-€9

. B0

ON T0LYSHOY $3X 1vd uonied INEM/IOUERO “LI-€9

[SOX - ON IVd 10 IVDL JUBISUOD) UOTIBIOOSSI “(T-£9:

ON 10LYSYOP sox IVd 10 IVDL anssaid JodeA °6-€9

ON T0L¥SYOb s9X IVd 10 [VOL fimqnios  "8-€9

| Anae1p oyods
ON T0LYSYOP S9X IVOL 10 ‘Aysuaq Ang ‘Ansusq  “L-€9
{@@0)E cUoneN) {uewasmbar  ,soueSqng sjuowainboy ejeq
"398 VI owyder3orqig sy Aysnes 1S9,

Jopun paniuqns 3q : 0} Bjep aaey
EJEp [euonippe 1sny Vdd 520

(ponunuo)) ‘v 414V.L

39



‘wiay) 3sanbax [m Kouady oyl ‘popaou are sajdures Iy

"a[qedtidde jou = V/N;

.uou_nv.o.- are ejep [eUOIppY “papiaoid 9q Jsnw SUOHIPUOD JFeI0)S pue SPOYISW  "IIo|dWOoduT sem papruqns
elep ) ‘JoAOMOH “(E1-€0911 ON "39¥ VdH) L %86 UIRIN(J 3y} Joj (€1-€9 oy durapD) eep Ljiqers papiaord sey uedy,

*panmnbor are ejEp [eUonIPPY
"(E1-€0911 "ON ‘39 Vdd) L %86 ureshyin oy Joj (01-€9 "ON 'JOY SUIEPIND) JULISUOO UOLEIOSSIP ) apiaoad 1snw uedy,

"paysnes Anj are sjuswrinbar [ jou “‘19AMOH “(E€1-€0911 "ON "33y Vda) L %86
ureInL) JO SONSUORIBYD [EOIWYD pue 1.6_“2& a3 0y Sururenad O61°8S1§ AAD OF JO siuswRIInbar oy 03 popuodsar sey uedy,

"pannbar are ejep reuonippy

*JNO PALLIBD 3q Isnw uopnonpoid o e sYuow XIS pue syuow RIY) ‘uononpoid feniut je ‘yoea Jo om) ‘jonpoid [eoTuYd} )

'Jo siskreue sururesoniu-N  ‘sjuswazinbor ayy Ajsnes Kjny jou op papiaoid erep oyl (€1-€0911 "ON "3y VdH) L %86 uIeInyin
jo sisApeue Areurwrjaid Surpre3ar (1-79 "ON "Jo¥ duIPpMD) OLI'8S1§ YD 0 Jo sjudwannbar oy 03 popuodsar sey uedy

*poxnbai ST UCRULIOJUT [RUONIPPY  *PASSNOSIP 9q ISNW UORRUIWEIUOD uononpoid
-1s0d syuowaxmbax ayy Aysues Any jou op papiaoid elep auL, “(€1-€0911 "ON "5 VdH) L %86 UlfeInyyin 3y ut sanundwi jo
UOIeULIO} Y3 JO UOISSNOSIP B Juipre3ar (g-19 "ON 'JOy dulepinD) L91°8ST§ YAD OF JO siuawoaxnbor oy 0y popuodsar sey uedy,

(penunuo)) 'y AI14V.L

A

40



(mo[joJ s9I0U100j ‘ponunuo))

ON T0LYSHOb saxX dN  Aaep oyoadg 1o “‘Aisusq Ning ‘Aisuad “L-€9
ON T0L¥SHOY saX dN 10p0  “$-€9
ON T0L¥SYOY soX dN ajels [edrsAyd  ¢-€9
ON 10L¥SYOY ) O diN 10[0D ZT-€9
. . Sy
59K TOLTEOO0% 10L¥SYOr  Amrenaed dN PoYINa) AJUSA 0} SPOYIOI [eonA[euy  “€-79
059X TOL¥SYOY Aqrenreq dN SIWIT JUSIPaI3u] JO UONBIYINAD "Z-79
¢SOX 10LYSYOP Kirenreq diN sa[dures jonpoid jo sisAfeuy Areurwiraid °1-79
+SOK 10LYSHOy Arenreq dN sonunduif jo uoyeuiog ¢-19
ON 10LYSYO¥ sax dN §530014 UONONPOIJ Pue SfeuatEly Surmdeg Z-19
- syuaIpaIug
652X 10L¥SYOY  ©  Aqenred dN Jo ansoposiq pue Kinuapy wnpoxd “1-19
T - ¥ 930 OF
{@@Q0O)E cuone) {uawanmbar  ,soueisqng sjuowaninbay ere
"00§ VYl Jopun oryderdorqrg sip Aysmes 19,
panTuiqns 3q ejep 0} Bjep dAey
Teuonippe 1snjy VdH ssoq
1'S1ONaodd

HSN-ONRINLIVANNVIN NITVINTIRL NVOV FHL 404 SINTFWHIINOTE VLVd JIHIOAdS 1ONdodd ‘g 314V.L

41



-ayepdn SIY) 10J POMIIADL U3 dARY 1By}
SIUSWINOOP $JIIPUI SUMIIHIOPU) *(L8/¥) WOWNOOQ OUEPIND UI[RINLLY, SY) 0} 35UOdSdI Ul POPIWIGNS JIOM SIOUIIAI AL

‘Jonpoid asn Juunoejnuew = JWN :90UBISQNS 19,

* JUSIPAISUL 9ANOY Y3 JO SpRID [EdIUYIRL, UI[RIN|JLL], JOJ SjuswaInbay e dUaUdD), ‘Y JIqe], Surpasaid ay)
ut pajsi| are sjuswiaxinbar ejep reuonippy (€1-€0911 "ON "39¥ Vdd) I %86 ureinpyuy uedy ay; o) urenad syuswarmbar ejeq;

[ PRAISY V/N VIN V/N sojdures jo eprugns “1-49

| SIS B0

PE) TOLYSHOY ~ ON dN SONSLIAJORIEYD) UOISOLIOD) 0Z-€9

V/IN - VIN dN ANIQIosIN “61-€9

VIN - olV/N dn A¥isoosIA “81-€9

Sk 10LbSYOY oN dN Annqeis 98eI0ls L1-€9

S2A T0LYSYOb ON dN Limqepoldxy ‘91-€9

ON 10LYSHOY : saX dN Lmqewurery *¢1-€9

)N T0LYSYOY ON dN uondy Suronpay 1o uIZIpIXQ “$1-€9

ON T0LYSPOY ) O dN . Hd ‘Z1-€9

@@ cuonei) {uswarinbar  souesqng sjuswarinbay ereq

"398 VI Jopun oydex3or[qrg sty Aysmes 1S9,

pantuqns aq ejep 0} BjEp dARY
Jeuonippe 1snjy Vdd §90dq

(penunuo)) ‘g 41dV.L

40

42



"wayy 3sanbar [im Aduady 2y ‘paxmbar are sojdures Ji;,
*a[qedtidde 10U = V/N,,

"(E1-€0911 "ON "3y Vdd) .L %86 UlTeIn[Ln uedy oy Joj pasinbar are ejep feuonippy “1onpoid asn-JuLINOBJNULW € SE SIALS I, %86
ulfeIngin ay) aouls parnbar are sonsuoereyd asay], “(Apanoadsal ‘0z- pue L1- ‘91- ‘p1-€9 'SON 'JOY SUIPPIND) SOUSLIAORILYD
uoisoL10o pue Liqiqers a8eols ‘Aiiqepojdxa ‘uonoe Suonpor/Suiziprxo :Surpuejsino urewas sjuswalinbal viep uedy Suimofoy YL,

“PAYSTIES U333q dARY SHUSWAIMDAI BIEP [[B 10U ‘19AMOH "(E1-€0911 'ON 39y Vdd) L %86 uleInpin
3y 10} sonsLIAORIeyd Teofuryd pue reoislyd 3urpre3ar o6 851§ YAD OF JO slwowalNbaI ay Jo wos o) popuodsar sey uedy,

"pamnbol ore ejep [eUONIPPY papIA0Id oq Jsnuwr sanUNdWI SY) SUTULIAAP O} PIsn spoylaw [eonATeue au

10 eiep uonepieA °pr1 ‘sidInoejnuely reonudy) uedy Aq ponmuigns aIom soFe)s SoIy) je SoUIWBSONTU Y) JOJ BJEp UOREpPIfeA
Ajuo syuowanmbar ayy Aysnes Aqng jou op papraoxd eep YL “(€1-€0911 'ON "398 Vdd) L %86 UITRIY[L} 3y} IO spoyiow
Teondreue Juawao10jud Sutpredar (¢-79 "ON “Joy SuIPPIND) 081°8S1§ AAD OF JO sjuowarnbar ay) 0} popuodsar sey uedy,

"parmbar are ejep [euonippy “(S8-7 "AdY) $-0LS8 WIOH VJH U0 pannuqnsal

9q JSnuI SIWI] POYILIO pue suonesuaduod JeutwioN -Ajunduw repnonred SIy} JOJ BIEp oY) ISIAAIL JO DUIYJIP 3y} urejdxa jsnw
JensISal 9y, "UONBIIUIDUOD TeUIWou S)1 AQ Papaddxa st Ayundwi duo Joj sy poynIao 1addn “syuswexmbar ayy Aysnes Aqnj
lou op papiaoxd eep oYL, “(E1-€0911 "ON "30¥ Vdd) L %86 UIRIN}LI 3 Jof S| payniao pue Kinuapt jonpoid Surpredor
(Kroanoadsar ‘7-79 pue [-]9 'SON 'Joy dUIPPIND) CL1°8ST PUe SST°8ST§ AAD OF Jo sjuawarnbor oy 03 popuodsar sey uedy,

| "poxinbal aIe elEp [eUONIPPY

-juensi3a1 oYy £q In0 porred aq isnw uononpoid Joye syjuow xis pue uononpold Jogye syjuow 91y} ‘vononpoid reniul Je ‘Yyoea jo
om) ‘sisAreue sururesoniN  “sjuswannbox ayy Aysnes Any jou op papraoxd eep syl “(€1-€0911 "ON "39¥ Vda) L %86 ureInyn
oy jo sthreue Areurwipoxd Suipre3ar (1-z9 "ON “J3Y aulepmD) OL1'8ST§ Y4D OF Jo siuowarmbar ayy 0} papuodsal sey uedy

“poxmbaz si :ouu.io.*& JRUONIPPY “UOHBUTWIRIUOD uononpoid-isod ssnosip jsnwr juensiSor oy, “siuswannbax
ay Kysues A[iny j0u soop popraoid uoneunojul YL, “(€[-€0911 "ON 8oy Vdd) L %86 ulfenjyy ay ui sspunduwi Jo uoneuLIo)
oy Joj uoissnostp & Surpredar (¢-19 ‘ON JOY SUIPPIND) L9T°8ST§ YD O Jo sjuowoarnnbor ay) 0} papuodsar sey vedy,

(penunuo)) g A19V.L

43

1



(MO[110] $210U)00] ‘ponunuo)))

V/IN 2069470V LVIN IVOL Jutod 3uriog  “9-€9
ON 2069+Y0Y s9X IVOL wuiod 3unPN "S-€9
ON T069¥70Y sax IVOL 10p0 p-€9
ON 2069v¥0Y sax IVOL ae)S [eotshyd  “€-€9
ON 206940V saX IVOL 10[0D "Z-€9
Sy

A sojdwreg
RS TOGEVLOY Krenred IVOL 1npoid jo sisAfeuy Areurwrpprd 1-79
. UITPIT3U]

JnpoId Jo uon I
X TOGEVLOV Arenreq IVOL sonundui] jo uoyeuLIod ¢-19
. $S30014 uonoNpold :
#SOA TOGEPLOY Krenreg IVOL pue sfeusjely Suuuidog "Z-19

LD@Q)E guoneny {uawasmba ZAoueIsqng sjuowannboy weq
"398 VI o_ﬁeme_em sIy Ajspes 19,

Jopun paniwuqns 9q . 0) ejep dAey

Ejep [euonippe ISnN Vdd s90(Q

1 LNHIHIONI HALLDV HHL 40 HAVID TVIINHOHL
%96 NI'TVANTARLL "V'd’S ‘TOINIHD LLLOJOYd VILLSNANI FHL 304 SINFWHIINOHY VLVA DIENED 'V 419V.L



SIUSWINOOP SAIBIIPUT Supurpopun) “(L8/p) USWINOO( 3OUBPIND UI[RIN[JLLY, 3y} 0} A5UOdSII UI POPIWIGNS JIOM SIOUISJAI IS,

*ajepdn STy} JOJ PIMIIASI UIDQ dARY ey

"Jonpoid

asn Suumoejnuew = JW ‘JUSIpISul Anoe poyHnd = [vd IUSIpaI3ul SANSR oY) JO opeId [EOIIYIS) = [YDL :dUBIsqng 1S9,

" S10npoId -

as() Suumioejnuepy urRINpLLY, Joj sjuswarnboy ere ouIcads 1onpoid, ‘g 9IqeL SuImMO[oy 9y} Ul PI)SI| are sjuswarnbax
e1Ep [RUOHIPPY “(€-099€E "ON “39¥ VdH) L %96 UNRINGH) "V'd'S ‘PIWIYD MO0pold eLsnpu oY) o} ureyad sjuswanmbar e,

sojdureg jo renrwqng “1-49

gPIAISY VIN VIN V/IN
SBwanboy BYO
ON 20690 sax IVOL fmqus ¢1-€9
ON T069+¥0P L2) § IVOL 10 IVd Hd “Z1-€9
IO
ON T069v10Y LE) { Ivd uoniIeq ISIEM/[0URI0 “11-€9
ON 2069 Y0P sox IVd 10 [VOL JUEISUOD) UOTIRIOOSSIA “O1-£9
ON 20697Y0Y sax IVd 1o [VOL amssald lodep “6-€9
ON 2069 Y0¥ sax IVd 10 [VOL fgnios  °g-€9
Anaein oyroads
ON 20697 v0¥ $9X IVOL 10 ‘Aysuaq NIng ‘Ansuaq  °L-€9
@@ cuoneny {uswarmbor [2ourIsqQng sjuawannbay eleQ
"398 VidId onydesSonqrg sy Ayses 1S9
Iapun papiwqgns aq 0] Bjep dAey
BJep Jeuonippe 1sny vdd se0od

(penunuo)) 'V HI4V.L

45



"way) 1sanbas [ Kouady oy ‘papsou are sojdures .
GZANTONT ION ST NOTIVWMOINT THACIIONJ TOYINOD XLITVAD ‘alqeondde 10u = V/N,

. ‘panmbas are eyep revonippy “popiaoad oq snus NN o) posn powow oyl ‘jusIpaIdul
dATIOR 9y} JOJ PIP 3 SE N0 PoLLIed Sem sonunduil JOJ sayojeq UdAIS Jo SisATeue Areurwifaid ajeorjdnp Ji Ajuepo isnw juensida oyJ,
sjuawasinbax ayy £jsnes Anj j0u op popraoid erep Y1, “(€-099¢€ "ON "394 Vd) L %96 ulfeInyul oy jo siskreue Kreurwtjord
Suipreda (1-z9 "ON °J3Y SulepmMD) OLI'8ST§ Y4 OF Jo siuswasnbax aiy 0) popuodsas sey y'd'S ‘IOIWIYD MOPOIJ BLISNPU],

*pambaz st :ou«::&& feuonIppy .vo%:o&.v 9q Isnw uoneuweucd uononpoid-1sod “s)uswiaxinbar o £ysnes Any

10U 530p papiaoid uoREULIOJUY SYL, “(€-099€E “ON 39 VdH) L %96 UIRINGLY 3y I SSRLINdWI JO UOHBULIOJ 3y} JO UOISSNOSIP & -

duipredal (€-19 "ON “JoY UNSPIND) LIT'8ST§ UAD O JO siswasnbal oy 0} papuodsal sey *V'd"S ‘PIIYD Mopold BLISNpU]

"1onpoid sty 0§ pannbal ST UOHEULIOJUT [EUORIPPY *POLLIR]D 9q ISNW S[eLdjew Surre)s ay) Jo duo Jo asn oy Suipre3al
saouANsIsuoou] . ‘papracid aq isnw posn Judwdinba oy Jo uonduosep poprerap pue ‘(anssaid ‘cunjeradway) suonipuod fedisAyd

Jo uonduosop ‘ssacoad Suunjoejnuew 9Y) Jo uonRINp ‘sfeuojewl SULIE)S Y} JO SUIOS JO VINOS PUB SUOREIYIdAdS [eOTUYOd}
‘sfeudjews 3unrels oY) JO SJUNOWE dANERY “siudwaKInbal ap Aysnes L[iny jou op papiaoid elep YL “(€-099€€ "ON 39y VdH) L
%96 UTfRINL) 3y} Joj s5300ud JuLnogjnuew pue posn sfeuajew 3unrels ay) Suipredal (z-19 "ON ‘JOY ulPPIND) 91-091 851§
YO 0F Jo sjuswannbar ay 0) popuodsas sey seIO0SSY soueizzed Aq pajuasaldal st YoM "V"d'S ‘PIWIYD MOpold eLISNpU,

- _ (ponunuoD) 'V FTAV.L

" 46



(mof[[oJ Sa10W00] ‘panunuo)))

ON 20690 $9X dN Anae1n oyadg 10 ‘Aysua( Nng ‘Aisusq  °L-€9

ON 2069 ¥0Y saxX dN 10p0 ‘¥-€9
ON 2069v10F soX dN ae)s 1eorsAyd  “¢-€9
ON 0690y s9X . dN 10[0D “Z-€9
SONSTId)oeIey
Sy
¢SOK 06EVLOY Arenreq dN poyIIa) AJUSA 01 SPOYIIIN [ednk[euy  '€-79
KLY T06EVLOV Aqrenreq dN SHWI JUSIPAIZUY JO UOKBOYIIYD)  "Z-79
59K T06EVLOF Arenreq dN sojdures 1onpoid jo sisAfeuy Areunwrid  “1-79
KO TOGEVZO? Aqrensed dN sanundwy jo uoneuuo ‘¢-19
SOX TOGEPLOP Aqrenreq dN §530014 UONONpOId pue sfeufey Suuuwdeg  Z-19
: sjuatpaIdu]
KC)8 TOGEPLOF = Arenreq dN jo amsoposiq pue Linuapy Jonpoid  “[-19
| UONIOAWoy) Jonpoid
D@0 cUOTEID {uowanmbar  Jsouesqng sjuowaninboy ereq
"09§ VYAl Jepun owderdonqig sty Ajsmes 9L
panIuqgns aq elep 0} BjEp ALYy
Teuonippe Isny Vdd seod

. 1 SLONAO¥d SN-ONRINLOVANNVIN NI'TVINTINL
'V'd'S ‘IDINIHD LLLOAO¥d VRILSOANI HHL ¥0d4 SINTFATIINOAY VIVd DJIHIDAdS 1ONdodd 'd 219V

15

47



-aiepdn Sy} 10J PIMIIAI U] IARY TRy}

SIUSUINOOP SALDIPUL UIUILISPUL) “(L8/F) JUSWNOO( I0UEPINGD UIRINYLLE, SY) 0) ASUCASII UL PINIWQNS DIIM SIOUIIYAI ISAY L,

-Jonpoid asn Juunjogjnuew = J :9duelsqng 1591,

* JuaIpasdug

9ANDY 9y} JO SprIN [BdIUYIA], uljeInpjiLL Joj sjuswannbay vie( dusuan, ‘v djqe], Suipasaid a2yl ur paisi| are sjudwasinbal
elep [euolippy  “(€-099€€ "ON "33y vdd) L %96 UleInyLn "y d'S ‘DIwiy) mopoid euisnpuj 0) urepad syuswasinbar ee(,

11 PRAISSY V/IN V/N VIN so[dweg jo [epiwqng  “[-$9

Sjuowaninbay 940

ON 069¥v0Y SaX dN SonsuddRIRYY UOISOLIO]) "0Z-9

V/IN 0691 v0P V/IN dN Kupquosine “61-€9

VIN 206970V V/IN dW ANSO3SIA "81-€9

ON 10L¥£80Y SIA dN Kipgeig a3elols "£1-€9

ON <069+ 0Y SIA dN Anpiqepoidxg 91-€9

V/N 2069vv0Y o1 V/N dN Anpqewwrery “g1-¢9

ON 2069vv0P LEDN dN uonoy 3uionpay 1o 3ulzIpixQ ‘v1-€9

ON 2069¥0y S3A dIN Hd ‘Z1-€9

LENDO)E cuonend {uawaambas ZIoueIsqng wEqu.:zvox SWQ

*09S VI Jopun oydesdotiqig siy) Kjsnes 159

paniwqns 3q eyep 0} ejep dAey
feuonippe ISnpy vdd s30q

(panunuo)) g A'19V.L

48



‘paxinbas are ejep jeuonippy  “popiaosd

9q 1snw sanundwi pue JuAIPAISUI SANOE IY) SUIULIZIAP 0 PISN SPOYIOW [EONA[EUR Y JOj BIEp UONEPIEA  “SIUdwWalInbol

oy Aysues Afiny 10u op popiacud eiep sy “(€-099¢€ "ON ‘30d Vdd) L %96 UI[EINyLI 3y} 10} SPOYIdW [BINIA[BUE JUIWIDIOjUI
Suipresai (¢-z9 'ON 'Joy auifopinD) 081°'8S1 § ¥4D O Jo swawalinbas ay1 01 papuodsar sey "y°d’S ‘PIUIYD WIopPold BUISNPU,

. "paainbas are elep [euonippy (S8-7 "AdY)

p-0LS8 ULog VdH Vo pauodas aq pinoys syl payIuad [y "papiaoid 2q Isnw judipardul aAnoe dy) Joj | Py Jaddp)

"sjuswasinbas ayy Aysnes A[inj jou op papiaoid elep gL, "(€-099€€ ‘ON 39 VdH) L %96 UIRINYLY 3y} 10J SHWI| PaLIIad

Juipredai (-79 "ON oy suijopinD) SL1°8SI§ WAD O JO Siuswalinbal ay) o} papuodsal sey "y d'S ‘PIWIYD WOPoId BLISNPU],
GHGNTIONI ION ST NOIIVWHOINI JHNQIO0Hd TOYINOD IITTIVAD

*pasmbas are

Iep [euonippy ‘papiacid 3q Isnw uifeInyu) [edtuyos) au vl I O pasn poylow ayL -juaIpasdu aAnoe
Y} JOJ PIP } SB N0 poLIed sem sanundwl oyl Joj SaYIeq UdA3s Jo sisAfeue Aseutwjaid areordnp 1 Ajurepo isnw yuensidas ay,

‘sjuswasinbas ayy Kysues Any jou op papiaoad eiep 9yl “(€-099¢E ‘ON ‘39 Vdd) L %96 utfeinp oy jo siskjeue Kreupwijod
Suipredas (1-79 "ON 'Joy uiPpnD) OL1'8S1§ ¥4 OF JO swawalinbai oy o) papuodsas sey 'y'd'S ‘PIWIYD Mopold Buisnpuf,

‘paainbas S1 uoyRULIOjUT [RUONIPPY "PISSNISIP 9q ISNW UoyeUIWeUod uondnposd-1sod “siuawalinbax oy Ajsnes Ay .

.10u 530p popiaoid uoneuLiojul 3Y1, “(€-099€€ "ON "39Y Vdd) L %96 uleINPLI 3y Ul sanundwi JO UOHEWLIO) Y JO UOISSNISIP €
Suipresol (¢-19 "ON *Joy 2uIPPIND) £9]°8S1§ WAD OF JO SIUdWAAINDAI 3yl 0) Papuodsal sey “y"d"S ‘IWIYD MOPOId BUISNPU],

: *paxinba sI uoneWLIOJUI [RUONIPPY "PALUIBID 3q ISnu Sfeudew Juiuels ay) Jo auo

Jo unsy oy Suipse3as sapunsisuoou) “papiaoid 9q snw pasn Juswdinbe 3y jo uonduosap pajrerop pue (aunssaid ‘armesadway)
suonipuod feoisAyd jo uonduoasap ‘ssaoord Suumoejnuew ay; Jo uoneInp ‘sfeLdlew Funsels 9y} JO JWOS JO DINOS pue
suonedy1ads [edtuyoa) ‘sfewdjew Suiers oy Jo sjunowre dANeRY “sjuswasnbar oy Kysnes £jiny jou ssop popiaocid uoneuniojut
YL (€-099¢€ "ON 39y Vda) L %96 uljeinjji ay) Joj ssaocoid uunjoejnuews pue pasn sjeudew Suirers sy Suipredas

(Z-19 "ON "33y dulPpInD) €91-091°8S1 Y:ID OF Jo siwawaxnbas 3y) 0} papuodsas sey "y°d"S ‘PIWIYD Mopold BLISNPU]

‘pasmnbas ase vjep

euonIppy “(S8-7 "AdY) $-0LSS w104 Vg uo pauodal aq isnw ejep jjy "papiaoad aq isnwt Wy3am £q 94 ]1°0< 1e Jussaxd are

ey sopunduiy Jo UOHEIUAOUOD [RUIWIOU ‘WUdIPAITul dAIOE JY) JO ON AnsSI3ay SV pue UONBHUIDUOD [RUIWON "SIUdWAIINbAL
* oy Kysnes Ajjny jou op popiaoad erep YL “(€-099¢€ "ON 39y Vdd) L %96 uijesnyu oy 10§ uonisodwod pue Knuapi onpoxd
Suipseal (1-19 "ON Joy 2uyapInD) §S1°8S1§ YD OF JO SIUwWasINbar ay) 0) papuodsal sey “y"d’S ‘IPIIYD NIOPOId eLISNpUL,

(ponunuo)) 'd 419V.L

49



P

"way) 1sanbas [jim Kouady oy ‘papaou ase sajdwes i,
‘9jqedrjdde 10u = /Ny,

(ponunuo)) ‘g 414V.L

50



(mof[[0} $310Uj00) ‘panuNUO)))

9% - ON IVOL wutod 3uijiog  “9-¢9
SO - N IVDOL wiod Sunpw  "s-€9
2D - "~ ON IVOL 10p0  “b-€9
SOX ON IVOL g eoshyd  “g-€9
SoK . - ON IVOL 10[0) "T-€9

SONSTISISEIRY)) [edW_Y) pue [edisAgd

‘ sojdweg

sa% - ON IVOL 1npoid jo siskeuy Areupwipld “[-79

SIA -- ON IVDL sonundw] jo uonewoq °g-19
\ $S9001J UOIONpPoId

SI3X ON IVOL pue sjeudtey Suiuuidag ‘z-19

uotjisodwo)) Jonpoid

NINTIET )

HDDO)E guonen) {uawaainbax 70UeIsqng ‘sjuawarinbay ereq

"8 VidId owdesdorqig sip Aysnes 1591
Jopun papwuqns aq 0} Biep aAey
Bjep feuonippe 1SNy vdd seog
1 LNIIHIONI HALLOV

dHL 40 3AViD TVIINHOAL %96 NITVINTINIL TAXd¥d HHL Y04 SINTFWNTYINOFY V.Lvd DI4ENED 'V 914dV.L
: I

51



-a1epdn SIy) 10J POMIIAdL U3IG dARY JeY))
SIUSWNOOP $3ILIIpUL JUIUILIAPUN “(L§/F) IUSWNO(] SOUBPING UI[BIN[LLY, Y1 O) su0dsal Ul PINIWQNS AIIM SIDUDIAJDI SIY L

*Jonpoad
asn Juumoejnuew = J uaipasdur sande payund = [yd ‘JusipaiSul 9Ande JyY) Jo Ipeid [edIuYdd) = [YOL :9ouBISQnS 1S9 L;

" S10Npoid asn) Suumdejnuey UljeINPLL], 10} siudwalinboy iR d1y10adg 10ONpold, ‘d Jlqel Suimojjo) ay ut
paisi| are sjuswalinbos elep euolppy  (97Z-€1L61 'ON "9 VdH) L %96 UlfeInfjul (9% 3y} 03 utenad sjuswarinbor eleq,

V/N V/IN V/N VIN sajdwieg jo [epwgns -9
SIuWIAINDIY 12410
saX - ON IVDlL - fumems g1-€9
$3X - . ON IVOL Hd "ZI-€9
1U91DJ30D)
s9X - ON : Ivd uoniued INeM/[OUBO “11-€9
9 - ! ON  Ivdio]vDL eISU0) uonedossiq “01-¢9
13 ¢ - ON - 1vd 10 IVOL ainssald Jodep "6-€9
sk - ON Ivd 1o VDL Anqnios  “8-£9
Aiae1n oyadg .
SOX - _ON IVOL 10 ‘Ausuaq yng ‘Ausuaq “L-€9
H@@O)E cuonen) Jusuraninbax - 730UBISQNS sjuowannboy ereq
"09§ VadId onydesdoyqig sl jsnes 1S9,
Jopun papiwqgns aq 0] elep aAey
EJep [euonippe Isnjy vdd s20q

(panunuo)) v 414V.L

%0

52



(9TZ-€1L61 "ON
‘39 vda) L %96 uleInpu) [9X31Q 3Y) 10j papiaoid 9q 1snw sjuswaninbal €9 pue g9 ‘|9 Y 10§ eiep Ansiwayd jonpod |1y,

(panunpuo)) v 19V.L

53



(molj0j saj0UI00§ ‘ponuinuo))

Anaein oiyoads Jo ‘Ansuag yng ‘AnsusQq E L-€9

SoA ON diN
S ON dN 10p0  "v-€9
S ON diN AeIS [eo1shyd  "g-€9
S3A ON dN 10[0D "T-¢£9
SOUSIRIoEIey)) [eoray) pue [edsAyd
sjwry
SoX ON dN payIIa) AJLIdA 01 SPOYION [eONARUY  °€-79
SoX ON dN SIWI JUAIPAI3U] JO UONBIYIIY)  “T-T79
SIX ON dN sojdwres 10npoid jo sisAeuy Arewiwifaid °[-Z9
T3U] Jonpolg JO UONEIJIiIa,) pue SIS
SOA ON dN sanundwy jo uonewlioj ‘¢-19
L) § ON dN $5905014 uononpoid pue speusjey Suiuuideg *g-19
sjuatpaidu] .
sax ON dN Jo ainsoposig pue Kiuap] wnpoid 1-19
UONS0dWo,) 19npoIg
HMISTYY 0npold 061-SS1°8S18 H4D OF
L@@ cuoneiy {uawaninbar  ,2duBISNS sudwalinbay eleq
09§ VidlId Jopun owydex3oniqig - s Kjsiyes 191,
pannuqns aq elep 0) BIEp JARY
reuonippe 1snpy vdd s20Q

( S10NAaodd

ASN-ONRINLOVANNVIN NITVINTAIIL TIXT3d FHL 304 SINTFWAIINOTY V.LvVd DI4IDAdS 1ONdodd "4 919Vl

54



-a1epdn Sy} 10J POMIIAI UIIQ dARY Jey)
SJuaWINOOp SATEDdIpuUl SutuiIapun “(L8/p) WOWNd0Q IOUBPIND UI[BINYILL], Y} O) SSUOASII Ul PATNUIGNS IIM SIDUIIYDI IS L,

‘1onpoid asn Suunjoejnuew = JW :9duRISQNS 831,

" JuaipaiSuy

9ATIOY 9Y) JO APRID) [EDIUYDSL, UNRINYILL J0j Sjuswalinbay vle( SUSUID, ‘Y 9|qeL Suipasaid oy ur paysi| Ie sudWAINbas
elep [euonippy “(9gZ-€1L61 'ON "394 VdH) L %96 uiesnpin Auedwo) jestway) [9xai 2y 0) urenad sjuswarninbai eleq,

VIN VIN . V/N VIN sojdweg jo repiugns -9

SuowaImbay 1_2YI0

S3x ON dIN SONsLIdIdORIRYD UOISOLIO) “()7-¢9

s ON . dW Anpquosiy "61-€9

SIX ON dIN KsodsiA “81-€9

e / ON diN Anpiqers a3esols “L1-€9

sax ON dN Annqepordxg ‘91-€9

$9K : ON dN Anpiqewwed “¢1-¢9

L) A . ON d uondy 3uronpay Jo JWZIPIXO “¥I-€9

LE) 4 ON diN Hd TIE9

L@@ cionend {uswazinbas Zoursqng sjuswannbay eeq

"398 VI Jopun oydes3oniqig siy) Aysnes 19

ponmuqgns aq eep 0} ejep aAey
[euonIppe 1SN vdd seod

(ponunuo)) g 414V.L

55



_ "(9TT-€1L61 ON
‘809 vdA) L %96 uljeanyjin [9xaiq 3y 10§ papiaoid aq isnw syudwannbal g9 pue zg ‘19 sy 1oy erep Ansiwayd pnpoxd v,

(ponunuo)) g 414V.L

56



ATTACHMENT 3



TRIFLURALIN
hemi 101)
REREGISTRATION STANDARD UPDATE
PRODUCT CHEMISTRY
TASK 3

(Final Report)

CONFIDENTIAL APPENDICES

Appendix A: 17 Page(s)
Appendix B: 3 Page(s)
Appendix C: 8 Page(s)

Confidential Appendices to the Scientific Review of the Reregistration Standard Update
Report for the pesticide trifluralin by the Chemistry Branch II/Reregistration Section
[Confidential FIFRA Trade Secret/CBI].
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trifluralin

——

Page is not included in this copy.
Pages 5 7 through ”"/ are not included.

The material not included contains the following type of
information:

e Identity of product inert ingredients.’
Identity of product impurities.

Description of the product manufacturing process.

Identity of the source of product ingredients.
Sales or other commercial/financial information.

v
A draft product label. o

Ve
The product confidential statement of formula.
Information about a pending registration action.
FIFRA registration data.

The document is a duplicate of page(s) -

:2§; Description of quality control procedures.

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.




