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This CBRS document 1mphes that the DuPont’s use om

ms an alternate soruce for its product (EPA Reg. # 352-326) has been approved.

However, at the time that this document was written, the—# '

source for DuPont has not been approved by the Registration Division. RD is awaiting the

review of product chemistry data to support DuPont’s use of-_-as an alternate source.
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Karen Jones
- SRRD Case Manager for Lmuron

PRCOUCT INGREDIENT SOURCE INFORMATION 18 MO iNCITTED




et

Q0 3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
¢ WASHINGTON, D.C. 20460 ’

FEB 1571994 . : ~ OFFICEOF
_, . PREVENTION, PESTICIDES AND
TOXIC SUBSTANCES
MEMORANDUM:

SUBJECT: Linuron Reregistration Eligibility Document (RED) .
CBRS No.: 12392; MRIDs: N/A; DP Barcode: D194477.

FROM: Dennis McNeilly, Chemist e AT ) '
. Special Review Section II i;
Chemistry Branch II - Reregistration Support
Health Effects Division [H7509C]

THRU: Francis B. Suhre, Section Head ;Z&‘"’“? gwl‘ 1

Special. Review Section II
Chemistry Branch II = Reregistration Support
Health Effects Division [H7509C] '

TO: lLois Rossi, Chief
Reregistration Branch i ,
- Special Review and Reregistration Division (7508W)
and
Esther Saito, Chief
Chemical Coordination Branch
Health Effects Division (H7509C)

Attached are the Product and Residue Chemistry Chapters for the
Linuron RED. These documents were prepared by Dynamac
Corporation and have peen revised by CBRS, HED to reflect Branch
policies. : : _

PRODUCT CHEMISTRY

All product chenmistry data submitted (through 11/30/93) in
support of the reregistration of linuron manufacturing-use
products have been reviewed. CBRS has no objection to the _
reregistration of linuron with respect to product chemistry data
requirements, pending clarification of the sources of Drexel’s
technical products. )

RESIDUE CHEMISTRY ’
All residue chemistry data submitted, through 11/30/93, in

. support of linuron reregistration have been reviewed. Z-

(&), Recycled/Recyclable
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sufficient residue data are available to support'éstablished
linuron tolerances for all registered uses on: celery;
cottonseed; parsnips; potatoes; and sorghum, grain (see Table C).

Additional residue data are needed if all current régistered uses

of linuron are to be covered by established tolerances for:
asparagus; carrots; corn, field, grain; corn, field, forage and
fodder; .corn, sweet (K + CWHR); corn, sweet, forage; sorghum
forage and fodder;.seybeans;.wheat, grain; and wheat forage and
straw (see table C).

Residue data are outstanding and must be provided to establish
required tolerances for corn grain dust and cottonseed processed
fractions (see Table C). .

Residue data are available to support required food additive
tolerances for: potatoes, granules at 0.8 ppm and potatoes, chips
at 0.6 ppm; and a required feed additive tolerance on potatoes,
waste from processing at 10 ppm. Delaney issues may prevent the
establishment of these tolerances (see Table D).

Established linuron tolerances for barley, oats, and rye forage;
grain, hay, and straw should be revoked since there are no
registered uses of linuron on these commodities (see Table D).

Established tolerances for sweet corn fodder, parsnips tops, and
wheat hay should be revoked since these commodities are not :
listed in Table II as raw agricultural commodities of sweet corn,
parsnips, and wheat, respectively (see Table D).

Established tolerances for soybean forage and hay should be
revoked since restrictions against the feeding of these ,
commodities to livestock exist on all pertinent linuron product
labels (see Table D). :

DIETARY EXPOSURE

CBRS considers the existing data base sufficient to assess
linuron dietary exposure and to reassess most existing linuron
tolerances.

Uncertainties associated with estimating dietary exposure to
linuron are lessened because the metabolism of linuron in plant
and animal is adequately understood and because the available
residue data from field trials, processing studies, and animal
feeding studies are sufficient to estimate dietary exposure
resulting from registered uses of linuron. The dietary exposure
estimate for linuron is based on field residue data from field
trials which generally reflect a conservative estimate. .

Field trial data are outstanding for soybeans and corn.
Treatment of soybeans is a major linuron use.  However, previous
dietary exposure estimates conducted in connection with the
Linuron Special Review indicate that linuron residues in these



commodities will be low. Therefore, this source of uncertainty
should not significantly affect the linuron risk estimate one. way
or the other.

Linuron storage stability data are con51dered confirmatory .

Data currently available indicate that' linuron residue are stable
in frozen storage. Thus these data should not impact the

. exposure estimate/risk estimate.

‘Anticipated residue estimates-provided to-DRES in- connection with
a 1987 Linuron Special Review have been revised as described in
the -Dietary Exposure Sectlon of the Residue Chemlstry Chapter.

Attachment: Product and Residue Chemistry Chapters for the
Linuron Reregistration Eligibility Document.

cC: D. McNellly,SF RF:Reg Std File;Circ; DRES(J Kariya); Dynamac.
- RDI:FBS,2/10/94;MM, 2/10/94;EZ, 2/14/94.
_H7509C: DMM dmm; CM~-2 ;Rm804F; x305 -5934; 2/14/94.
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LINURON

REREG ISTRATION ELIGIBILITY DOCUMENT:
) PRODUCT CHEMISTRY CONSIDERATIONS
Shaughnessy No. 035506; Case No. 0047

RS No. 12392: DP Barcot 1944
TASK 2A

ESCR N HE

Linuron [3-(3,4-dichlorophenyl)-1-methoxy-1-methylurea], a substituted urea compound,
is a selective herbicide used for preemergent and postemergent control of many annual
grasses and broadleaf weeds on food and nonfood sites. -

Cl
0] .
\ D\ /U\ - O\
) ) Cl IT:II I;I CH, _
cH,

Empirical Formula: CH,,CLN,O, )
Molecular Weight: 249.1 :
CAS Registry No.: 330-55-2

Shaughnessy No.: 035506

IDENTIFICATION OF A IN DIENT

Technical linuron is an odorless, white crystalline flake or powder with a melting range
of 86-91 C. Linuron is soluble in water at 81 mg/L at 25 C, and is slightly soluble in
aliphatic hydrocarbons and moderately soluble in ethanol and common aromatic solvents.

FA NG-USE PROD

A search of the Reference Files System (REFS) conducted 9/14/93 identified the

linuron manufacturing-use products (MPs) listed in Table 1 registered under Shaughnessy
No. 035506. At the time of the Linuron Guidance Document dated 6/29/84 the du Pont
92% technical (T) and a 50% formulation intermediate (FI), the Griffin 95% T, and one
Drexel 95% T were registered. Since the Linuron Reregistration Standard Update was
issued in 1990, the du Pont 50% FI has been canceled and two additional Drexel 95% Ts



- PRODUCT INGREDIENT SOURCE INFORMATION IS NOT INCLUDED

have been registered. The products listed in Table 1 are the only MPs subject to a
reregistration eligibility decision, and according to the available data, the only current
producers of linuron technical are Makteshim-Agan, Israel and Industria Prodotti
Chimici, Italy (LPi.Ci.).

Table 1. Registered MPs of linuron.

Formulation | EPA Reg. No.. . Registrant Source(s) Reg:tt:rcd
92%T | 352326 | ELI duPont deNemours | Y
95% T 1812-270 Griffin Corporation Ll 2/83
i osar 19713-158 undetermined* |  10/82
I 95% T 19713-367 Drexel Chemical Company | undetermined * 11/92
| oot 19713368 _ | undetermined* | 11/92 “

* Undetermined: CBRS is unable to determine the source for these products due to
conflicting information.

When the Linuron Update was issued.- i du

Pont at the La Porte t and YT \

was initially denied registration-as an alternate source for du Pont
because of differences in the levels of the active ingredient and different impurities.

Following further examination of the data by TOX branch_inuron was approved
as an alternate source of the du Pont linuron technical in January 1993. Du Pont has

indicated that due to decreasing demand for linuron and the approval of
alternate source, du Pont no longer produces linuron. '

Although ere originally the producers of the Griffin linuron

technical, Griffin confirmed by letter to the Agency in 1991 that they had canceled the
'would be the only source of Griffin technical
linuron. Du Pont has agreed to share data submitted for the-with Griffin.

Drexel has relied on "me-too” registrations of\repackaged linuron produced by various -
sources for their technical products. When the Linuron Update was issued in 1990,

Drexel listed
EPA Reg. No. 19713-158).
ormula dated 1992 for the other two 95% Ts (EPA Reg. Nos. 19713-367 and 19713-
368) indicate that they are repackaged from the Howeéver

has indicated by several letters to the Agency that Drexel does not purchase
linuron. Because Drexel withdrew the*n 1992, and Griffin has canceled

2



PRODUCT INGREDIENT SOURCE INFORMATION IS NOT INCLUDED

formulation for the Drexel 95% T. Because sources for the regxstered technical products

the ternate source, Drexel is left with no apparent sources for the three
registered technical products. Drexel must resolve the status of the three reglstered
products.

REGUILATORY BACKGROUND
Assessments as to whether the various sources of technical linufon-are substantially
similar have been an integral part of the scientific review of the product chemistry
database submitted in support of rereglstranon The Linuron Guidance Document dated
6/29/84 requnred that additional data concerning all product chemistry topics be
submitted in support of the reregistration of linuron. In addition, the Agency initiated a
Special Review in 1984 because linuron was found to exceed the oncogenicity risk
criteria. Special Review ended in 1988 due to the reclassification of linuron as a -
nonquannfiable Class C oncogen. The Linuron Reregistration Standard Update, dated
2 additional data for the du Pont 92% T and 50% FI, the
Iformulations of the Griffin 95% T, and the proposed alternate

have changed repeatedly since the Linuron Update, the data reqmrcments have also -
changed. The current status of the product chemistry data requirements for linuron
products is presented in the attached data summary tables. Refer to these tables for a
hstlng of the outstanding product chemistry data requirements. :

All pertinent TGAI data requirements are satisfied for the du Pont’ linuron technical
produced bﬁ&ﬂy the nominal concentrations of the product components remain
outstanding for the MP requirements fordource All of the registrants of
linuron products must confirm the sources of linuron used for their products. Provided
that the registrants submit the data required in the attached data summary tables for the
linuron technical products, and either certify that the suppliers of the starting materials
and the manufacturing process for the linuron TGAIs and MPs have not changed since
the last comprehensive product chemistry review or submit a complete updated product
chemistry data package, CBRS has no objections to the reregistration of hnuron with
respect to product chemistry data requirements. :




AGENCY MEMORANDA CITED IN THIS DOCUMENT

CBRS No(s).:
Subject:

From:
To:

. Dated:
MRID(s):

CBRS Nof(s).:
Subject:
From:

To:

Dated:
MRID(s):

CBRS No(s).:

DP Barcode(s):

Subject:

From:
To:
Dated:
MRID(s):

CBRS No(s).:
DP Barcode(s):
Subject:

From:

To:

Dated:
MRID(s):

CBRS No(s).:
DP Barcode(s):
Subject:

From:

To:

Dated:
MRID(s):

1318

ID No. 035506: Linuron: Product Chemistry Data for Technical
Material Produced by Industria Prodotti Chimici (L.Pi.Ci.).

J. Garbus

1. Sunzenauer, R. Taylor, V. Walters, and TOX Branch

10/28/86

00162140

3351

Polyhalogenated Dibenzo-p-Dioxins/Dibenzofurans Data Call-In, 6/87.
M. Flood

M. Boodee

1/13/89

40484501

7799

D163010

Analysis of Linuron for Polychlorinated Dibenzo-p-Dioxins and
Dibenzofurans.

S. Funk

E. Feris

7/24/91

41817201

8489

D167782

Response to the Linuron Reregistration Standard: Product Chemlstry
R. Perfetti.

L. Rossi and E. Saito

8/19/92

41745201, 41976501, and 41976502

9527 and 9458

D175278 and D174861 .

Response to the Linuron Reregistration Standard: Product Chemstry
E. Zager )

L. Rossi and E. Saito
7/16/92

42213301 through 42213303

-

-~

Y
S



PRODUCT INGREDIENT SOURCE INFORMATION IS NOT INCLUDED

CBRS No(s).: 10034 and 10138
DP Barcode(s): D179497 and D179989

Subject: Linuron Registration: Product Chemistry.
From: R. Perfetti :
To: R. Taylor and V. Walters

Dated: 8/25/92 '

-MRID(s): 42337701, and 42347701 through 42347703

CBRS Nofs).: 10913
DP Barcode(s): D184790

Subject: .Linuron; Series 63-13 Product Chemistry Data for-Altemate
- Source of Du Pont's 95% T Linuron.

From: D. McNeilly .

To: L. Propst

Dated: ©12/30/92

MRID(s): None

-CBRS No(s).: 11363

DP Barcode(s): D187969

Subject: Linuron: Product Chemistry Data
From: D. McNeilly :

To: P. Perreault

Dated: 6/29/93

MRID(s): 42493101

PROD CHEMISTRY CITATI

Blbhographxc citations include only MRIDs containing data which fulfill data
requirements.

References (cited):

00162140 Industria Prodotti Chimici S.p.A. (1986) Linuron Technical: Product
Chemistry Data. Unpublished compilation. 202 p. .

40484501 Fanelli, R. (1987) Analysis of Trace Amounts of Chlorinated Dibenzo-dioxins
and Chlorinated Dibenzo-furans in Samples of Technical Linuron. Unpublished
compilation prepared by Instituto di Ricerche Farmacologiche "Mario Negri". 18 p.

41817201 Fanelli, R. (1991) Quantitative Analysis of Chlorinated Dibenzodioxins and
Chlorinated Dibenzo-furans in Samples of Technical Linuron: Lab Project Number:
11/90. Unpublished study prepared by Instituto di Ricerche Farmacologlche “Mano
Negri". 111 p.- .

/0



41976501 Steiner, A. (1990) Linuron Technical: Product Chemistry: Lab Project
Number: LINU/PCH 26. Unpublished study prepared by Agan Chemical
Manufactures, Ltd. 133 p.

41976502 Castles, M. (1990) Determination of TCAB, TCAOB, and TCB in Technical
Grade Linuron for Product Chemistry Portion of EPA Registration: Lab Project
Number: LINU/PCH-25: 9676-A. Unpublished study prepared by Midwest Research
Institute. 25 p.

42213301 Hogg, A. (1992) Linuron: Determination of Physico-Chemical Properties: Lab
Project Number: 8/100/A. Unpublished study prepared by Safepharm Laboratories
Ltd. 47 p.

42213302 Hogg, A. (1992) Linuron: Determination of Dissociation Constant and
Partition Coefficient: Lab Project Number: 8/100/B. Unpublished study prepared by
Safephram Labs Li«d. 17 p.

42213303 Taylor, N. (1992) Linuron: Determination of Vapor Pressure by Balance .
Method: Lab Project Number: 114308. Unpublished study prepared by Univ. of Leeds.
34 p.

42347701 Industria Prodotti Chimici SpA. (1992) Linuron Technical - Product Chemistry:
Preliminary Analysis and Certification of Ingredlents Lab Project Number: 944.
Unpublished study. 118 p.

42347702 Fanelli, R. (1992) Confirmation of the Presence and Concentration of 2,3,7,8
TCDF in Technical Linuron (Third Report): Supplement to. Unpublished study
prepared by Instituto di Ricerche Farmacologiche "Mario Negri". 11 p.

42347703 Bresnahan, J. (1992) Formal Report of Analysis for N-Nitroso Compounds:
Lab Project Number: 5450-7697. Unpublished study prepared by ThermedeTec, Inc.
179 p. .

42493101 Lpi.ci. Industria Prodotti Chimici SpA. (1992) Linuron 'Technical Product
Chemistry - Certified Limits: Lab Project Number: 944. Unpublished study prepared
by Lpi.ci. Analytical Laboratory. 9 p. v _

References not reviewed:
(This submission has not been reviewed and may contain information applicable to the
outstanding data requirements.)



42753501 Cadwgan, G. (1993) Du Pont Technical Grade Linuron: Analysis and |
Certification of Product Ingredients: Dichloroaniline: A Supplement: Lab Project

Number: AMR 2239-91. Unpublished study prepared by E.I. du Pont de Nemours and
Co. 47 p.

-
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Case No. 0047
Chemical No. 035506

Case Name: Linuron
Registrant: E.I du Pont de Nemours and Company, Inc.
Product(s): 92% T (EPA Reg. No. 352-326) produced by Agan

PRODUCT CHEMISTRY DATA SUMMARY

: . Are Data

Guideline Requirements Lo

Number Requirement ‘Fulfilled? # MRID Number ®
61-1  Product Identity and Disclosure of Ingredients N¢ 41976501
61-2  Starting Materials and Manufacturing Process N¢ 41976501
61-3 Discussion of Formation of Impurities N°¢ 41976501
62-1  Preliminary Analysis Nf . 41976501 41976502
62-2  Certification of Ingredient Limits N g 41976501
62-3  Analytical Methods to Verify the Certified Limits NB 41976501 °
63-2  Color _ Y | 42213301
63-3 * Physical State . Y T 42213301
63-4  Odor : Y 42213301
63-5  Melting Point Y 42213301
63-6 Boiling Point N/A :
63-7  Density, Bulk Density or Specific Gravity Y 42213301
63-8  Solubility Y 42213301
639  Vapor Pressure Y 42213303
63-10  Dissociation Constant Y 42213302
63-11  Octanol/Water Partition Coefficient Y 42213302
63-12 pH Y 42213301
63-13  Stability Y 42213301 No MRID
63-14  Oxidizing or Reducing Action Y . 42213301
63-15  Flammability ’ N/A
63-16  Explodability N
63-17  Storage Stability N
63-18  Viscosity N/A
63-19  Miscibility N/A
63-20  Corrosion Characteristics N

Y = Yes; N = No; N/A = Not Applicable.

-b Bolded citations were reviewed under CBRS Nos. 9527 and 9458, D175278 and
D174861, dated 7/16/92, by E. Zager; underlined citations were reviewed under CBRS
No. 8489, D167782, dated 8/19/92, by R. Perfetti; remaining citation (No MRID) was
reviewed under CBRS No. 10913, D184790, dated 12/30/92, by D. McNeilly.

¢ These data do not fully satlsfy the requirements of 40 CFR §158.155 (Guideline
Reference No. 61-1) concerning product identity because (i) two impurities listed on the

8



CSF must be correctly identified; (ii) one component must be further characterized; (iii)
the nominal concentrations of the impurities listed on the CSF must be reconciled with
the results of preliminary analysis; (iv) two impurities listed on the CSF that are
pesticidally active must be identified as active ingredients and included in the label
claim; and (v) the label claim must be revised to reflect the nominal concentration of the
active ingredient rather than the lower certified limit as per PR Notice 91-2 dated
5/2/91. In addition, we note that as per 40 CFR §152.43, this product may not meet the

. . _griteria of an alternate formulation because the certified limits for the active ingredien

are not the same as those for the basic formulation. C

9 These data do not fully satisfy the requirements of 40 CFR §158.160 and 162
(Guideline Reference No. 61-2) concerning starting materials and the manufacturing
process because the registrant must provide (i) information concerning the producers and
specifications of two starting materials; (ii) the duration of each step and of the entire
process; and (iii) a description of any purification measures (including procedures to
recover or recycle starting materials, intermediates, or the substance produced).

¢ These data do not fully satisfy the requirements of 40 CFR §158.167 (Guideline
Reference No. 61-3) concerning discussion of formation of impurities because the
registrant must account for the presence of several impurities listed on the CSF,
including tetrachloroazobenzene (TCAB), tetrachloroazoxybenzene (TCAOB), and
tetrachlorobiphenyl (TCB), among others. In addition, the registrant must include a
complete discussion of the following potential sources of impurities: (i) carryover of
starting materials and impurities present or believed to be present in the starting
materials; (ii) the degradation of ingredients in the product after its production, but prior
to use; (iii) post-production reactions between the ingredients in the product; (iv)
migration of packing components into the product; and (v) carryover of contaminants
from use of the manufacturing equipment for other products. Finally, because linuron is
a secondary alkylamine, the registrant must discuss the potential for formation of
nitrosamines.

f These data do not fully satisfy the requirements of 40 CFR §158.170 (Guideline
Reference No. 62-1) concerning preliminary analysis because preliminary analysis for
nitrosamines must be submitted. In addition, complete validation data must be
submitted to support the methods used to determine several organic impurities listed on
the CSF and the microcontaminants TCAB, TCAOB, and TCB. Finally, one component
should be further analyzed since it may contain an EPA List 2 inert. -

£ These data do not fully satisfy the requirements of 40 CFR §158.175 (Guideline
Reference No. 62-2) concerning certified limits because the upper certified limits
proposed for the impurities do not reflect the results of the preliminary analysis; the
registrant must explain the basis for the determination of the certified limits. g



" These data do not fully satisfy the requirements of 40 CFR §158.180 (Guideline
Refererice No. 62-3) concerning enforcement analytical methods because the registrant
must provide an enforcement method for the impurities TCAB, TCAOB, or TCB. We
note that the HRGC/MS method used for preliminary analysis may not be suitable as an
enforcement method, even if adequate validation data are submitted, because it requires
the use of materials that are not readily available. Subdivision D of the Pesticide
Assessment Guidelines requires that an enforcement analytical method be as simple,
quick, and inexpensive to perform as possible. Finally, if several organic impurities
which were listed as nondetectable in preliminary analysis are to be included on the
CSF, adequately validated enforcement methods to determine these impurities must be
submitted. '

10.



Case No. 0047
Chemical No. 035506

Case Name: Linuron
Registrant: E. I du Pont de Nemours and Company; Inc.
Product(s): 92% T (EPA Reg. No. 352-326) produced by LPi.Ci.

_PRODUCT CHEMISTRY DATA SUMMARY

Are Data
Guideline Requirements -
Number Requirement Fulfilled? # MRID Number ®
61-1  Product Identity and Disclosure of Ingredients N¢ 00162140
] CSF dated 6/18/%
61-2  Beginning Materials and Manufacturing Process Y 00162140
. 61-:3  Discussion of Formation of Impurities Y 00162140
62-1  Preliminary Analysis Y 00162140 40484501 ¢
, : 41817201 © 42347701
_ 42347702 42347703
62-2 . Certification of Ingredient Limits Y CSF dated 6/18/92
: 42493101 &
62-3  Analytical Methods to Verify the Certified Limits Y 00162140
63-2  Color Y 00162140
63-3  Physical State Y 00162140
634  Odor Y 00162140
63-5  Melting Point Y 00162140
63-6  Boiling Point N/A
63-7  Density, Bulk Density or Specific Gravity Y 00162140
63-8  Solubility Y 00162140
639  Vapor Pressure Y 00162140
63-10  Dissociation Constant Y 00162140
63-11  Octanol/Water Partition Coefficient Y 00162140
63-12 pH Y 00162140
63-13  Stability Y 00162140
63-14  Oxidizing or Reducing Action Y 00162140
63-15  Flammability N/A
63-16  Explodability Y 00162140
63-17  Storage Stability Y 00162140
63-18  Viscosity N/A
63-19  Miscibility N/A
63-20  Corrosion Characteristics Y . 00162140

*Y = Yes; N = No; N/A = Not Applicable.

® Bolded citations were reviewed under CBRS No. 1318, dated 10/28/86, by J. Garbus in

connection with data review for Aceto Corp.; underlined citations were reviewed under

11
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CBRS Nos. 10034 and 10138, D179497 and D179989, dated 8/25/92 by R. Perfettl
remaining citations were reviewed as noted.

© These data do not fully satisfy the requirements of 40 CFR §158.155 (Guideline
Reference No. 61-1) concerning product identity because the registrant must submit the
nominal concentrations of the active ingredient and impurities. In addmon, we note that
one impurity present at <0. 1% is pesticidally active.

¢ CBRS No. 3351, dated 1/13/89, by M. Flood.

¢ CBRS No. 7799, D163010, dated 7/24/91, by S. Funk.

f Certified limits must be submitted on EPA Form 8570-4 (Rev. 12/90), including an
upper certified limit for 2,3,7,8-TCDF, which was previously listed on the CSF.

¢ CBRS No. 11363, D187969, dated 6/29/93, by D. McNeilly.

12



Case No. 0047
Chemical No. 035506

Case Name: Linuron
Registrant: Griffin Corporation :
Product(s): 95% T (EPA Reg. No. 31812-270) produced by Agan.

Du Pont has submitted an agreement that data submitted for the du Pont alternate
linuron formulation produced by Agan may be used to support the Griffin linuron
formulation produced by Agan. Therefore, the data requirements outlined in the
Product Chemistry Data Summary table for the du Pont 95% T produced by Agan also
apply to the Griffin 95% T produced by Agan. Griffin must submit its own Confidential
Statement of Formula including information concerning the registrant, registration
number, producer, components by chemical name and their purposes, nominal
concentrations, and certified limits. '

13
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Case No. 0047
Chemical No. 035506

Case Name: Linuron

Registrant: Drexel Chemical Company

Product(s): 95% Ts (EPA Reg. Nos. 19713-158, 19713-367, and 19713-368) produced by
"undetermined" sources.

PRODUCT CHEMISTRY DATA SUMMARY

. Are Data
Guideline Requirements
Number Requirement Fulfilled? ? MRID Number

61-1  Product Identity and Disclosure of Ingredients
61-2  Starting Materials and Manufacturing Process
61-3 Discussion of Formation of Impurities

62-1 Preliminary Analysis

62-2  Certification of Ingredient Limits

62-3  Analytical Methods to Verify the Certified Limits

632 Color
'63-3  Physical State
63-4  Odor

63-5  Melting Point
63-6  Boiling Point
63-7  Density, Bulk Density or Speuﬁc Gravxty
63-8 Solubility
639  Vapor Pressure
63-10  Dissociation Constant
63-11  Octanol/Water Partition Coefficient -
- 63-12 pH
63-13  Stability .
63-14  Oxidizing or Reducmg Actnon
63-15  Flammability
63-16  Explodability
' 63-17  Storage Stability
63-18  Viscosity
63-19  Miscibility
63-20  Corrosion Characteristics

2222222222222 2Z2Z2Z22222Z22Z72Z

*y = Yes; N = No; N/A = Not Applicable. Until the sources of the Drexel linuron
technical products are identified, CBRS cannot summarize the supporting database.
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INTRODUCTION

Linuron [3-(3,4-dichlorophenyl)-1-methoxy-1-methylurea] is a substituted urea herbicide
registered for use on asparagus, carrots, celery, corn (field and sweet), cottonseed
(DuPont has voluntarily dropped use), parsley, parsnips, potatoes, sorghum, soybeans,
and wheat (winter). Linuron may be applied preplant, preemergence, postemergence, or
post-transplant using ground or aerial equipment. The registered modes of application
are band treatment, directed spray, or broadcast spray. Linuron is a restricted use
pesticide and may be applied only by certified applicators or personnel under their direct
supervision. (Source: LUIS General Chemical Report for Linuron, 5/20/92).

Tolerances for residues of linuron in/on plant and animal commodities are expressed in
- terms of linuron per se [40 CFR §180.184(a) and (b)]. No food/feed additive tolerances
have been established for linuron residues. The established tolerances listed in 40 CFR
§180.184 range from 0.25 ppm to 3 ppm. The HED Metabolism Committee has
concluded that the residues of concern are linuron and its metabolites convertible to
3,4-dichloroaniline, expressed as linuron (D. McNeilly, 11/17/93); residues of
3,4-dichloroaniline per se need not be regulated separately. Adequate enforcement
methods are available for the determination of linuron residues of concern in/on plant
and animal tissues. The current enforcement methods determine linuron and all
metabolites hydrolyzable to 3,4-dichloroaniline. .
Linuron was the subject of a Reregistration Standard Guidance Document dated 6/84
and a Product and Residue Chemistry Rereglstranon Standard Update dated 6/20/90.
The Agency initiated a Special Review in 1984 because linuron exceeded the
oncogenicity risk criteria; the Agency was concerned about applicator exposure and



dermal penetration. The Special Review effort ceased in 1988, and in the Federal
Register, (6/29/90) the Agency revised the toxicological classification of linuron from a
quantifiable Group C carginogen to an unquantifiable Group C carcinogen. The
information contained in this document outlines the Residue Chemistry Science
Assessments with respect to the reregistration of linuron.

'F SCIENCE FINDINGS - -

GLN 171-3: Directions for Use: A REFS search conducted 9/14/93 indicated that
there are 15 linuron end-use product (EPs) with food/feed uses which are registered to
EI du Pont de'Nemours and Company, Griffin Corporation, Drexel Chemical Company,
Platte Chemical Company, and Micro-Flo Company. These linuron EPs are listed in
Table A. :

‘Table A. Currently registered linuron end-use products.

Registrant Acceptance Formulation Product
EPA Reg. No. Date Class " Name
E.l. du Pont de Nemours and Company )
352-270 . 1/13/93 50% WP Lorox® Herbicide
352-394 , ‘ 3/15/93 50% DF Lorox® DF. Herbicide
352-562 (including SLN Nos. 3/15/93 50% DF Lorox® SP Herbicide
CA820042 and TX820021)
352-544 2/4/93 55.4% DF Gemini® Herbicide
352-543 3/15/93 56.9% DF Lorox Plus® Herbicide
352-391 1/13/93 4 Ib/gal FIC Lorox® L Herbicide
Griffin Corporation ) o . . .
1812-320 5/5/93 50% DF Linex® 50DF
1812-245 : 4/28/93 4 lb/gal FIC Linex® 4L
Drexel Chemical Company
19713-79 6/30/92 30.8% WP Atrazine Plus Linuron WP
19713-251 10/7/91 50% DF Linuron DF Herbicide
19713-97 10/7/91 4 Ib/gal FIC Linuron 4L
Platte Chemical Company . ,
34704-703" ) - 2/6/91 4 Ib/gal FIC Linuron 4L Herbicide
Micro-Flo Company :
51036-78 7/24/86 4 1b/gal FIC Linuron 4L Weed Killer

A comprehensive summary of the registered use patterns of linuron, based on these
product labels, is presented in Table B. A tabular summary of. the residue chemistry
science assessments for reregistration of linuron is presented in Table C. The
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conclusions regarding the reregistration eligibility of linuron on the crops listed in Table
C are based on the use patterns registered by the basic producers, E.I. du Pont de
Nemours and Company, Griffin Corporation, and Drexel Chemical Company. When
end-use product DCIs are developed (e.g., at the issuance of the RED), RD should
require that all end-use product labels (e.g., MAI labels, SLNs, and products subject to
the generic data exemption) be amended such that they are consistent with the basic
producer labels. An Agency memorandum (CBRS Nos. 6663 and 6994, 3/26/91, R.
Perfetti) required label amendments for products with uses on carrots, celery, cotton, and
~potatoes; we note that all registrants have modified applicable-labels appropriately.

GLN 171-4 (a): Plant Metabolism: The qualitative nature of the residue in plants is
adequately understood (D. McNeilly, 11/17/93). Metabolism studies with corn,
soybeans, and potatoes indicate that linuron is absorbed from the soil and translocated
(i.e., systemic). The metabolic pathway involves demethylation to 3-(3,4-dichlorophenyl)-
1-methoxyurea which is further metabolized to 3,4-dichloroaniline; metabolism may also
occur through demethoxylation of linuron. The terminal residues of concern are the
parent and its metabolites which are convertible to 3,4-dichloroaniline. (MRIDs
00018173, 00018176, 00027624, 00164195, 00164196, 40084801, 41716101, 41716102,
41938101, 42542101, and 42548401).

GLN 171-4 (b): Animal Metabolism: The qualitative nature of the residue in ruminants
and poultry is adequately understood (D. McNeilly, 11/17/93). An acceptable
metabolism study with goats indicates that linuron is rapidly metabolized by
demethylation, demethoxylation, and hydroxylation and is primarily eliminated by
excretion. The metabolism of linuron in poultry has been found to be consistent with
the goat study. The terminal residues of concern are the parent and its metabolites
which are convertible to 3,4-dichloroaniline. (MRIDs 00029932 and 42635401).

Analytical M - Animals: Adequate
enforcement methods are available for the determination of linuron in plant and animal
commodities. The Pesticide Analytical Manual (PAM) Vol. II lists a colorimetric
method (Method I, Bleidner et. al.) and a paper chromatographic method (Method II).
Residues of diuron may interfere in Method I. A modified version of Method I (H. L.
Pease, Journal of Agric. and Food Chem., 1962, Vol. 10, p. 279), which includes a
cellulose column step to separate linuron from diuron, is currently the preferred method
for the enforcement of tolerances. Both these methods determine linuron and all
metabolites hydrolyzable to 3,4-dichloroaniline and have limits of detection of 0.05 ppm.
A GLC/ECD method for linuron residues in/on asparagus from the CA Department of
Food and Agriculture has been validated by the Agency and sent to FDA to be
published in PAM Vol. I as Method III. This method determines residues of linuron
per se and the limit of detection is 0.05 ppm. We note however that this method is
inadequate for tolerance enforcement since it does not determine all the residues of
concern. In addition, this method uses benzene as the extraction solvent. (MRIDs
00018087, 00018089, 00018127, and 00018176).
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The FDA Pestrak Database (PAM Vol. I) contains data concerning the applicability of
multiresidue methods D and E (fatty and nonfatty foods) for recovery of linuron and its
metabolites 3-(3,4-dichlorophenyl)-1-methoxyurea, 3-(3,4- dlchlorophenyl) l-methylurea,

3 4-d1chlorophenyl urea and 3,4-dichloroaniline. Linuron is pamally recovered using -
Multiresidue Method E (fatty and nonfatty foods); recovery using Method D is variable.
Linuron metabolites 3-(3,4-dichlorophenyl)-1-methoxyurea, 3- (3 4-dichlorophenyl)-1-.
methylurea, and 3,4-dichlorophenyl urea are not recovered using Method E (fatty and
nonfatty foods); 3-(3, 4-d1chloropheny1) 1-methylurea is recovered usmg Method D but 3-
~(3;4-dichiorophenyl)-1-methoxyurea is not likelyto be recevered-using this method. :
Linuron metabolite 3,4-dichloroaniline is not recovered using Method E (nonfatty foods)
and has variable recovery using Method D.

GLN 171-4 (e); Storage Stability: Residues of linuron in/on soybeans, sugar beet tops,

wheat, and asparagus have been shown to be stable for up to two years of storage at -20
C. '

Storage stability data for the following commodities remain outstanding: carrots (raw
and cooked; 19 months); field corn processed commodities (12 months); potatoes, and
“cooked and processed potato commodities (20 months); sorghum and sorghum processed
commodities (12 months); and soybean processed commodities (6 months). Additional
storage stability data are required to support outstanding field residue and processing
studies. ’

Since residues have been shown to be stable in several matrices, the additional required
storage stability data are considered confirmatory.

(MRIDs 00159802, 41716103, 42836701, and 42836702).
GLN 171-4 (k): Magmtggg of the Residue in Plants: All data for magnitude of the -

residue in parsley, parsnips, potatoes, and sorghum grain have been evaluated and
deemed adequate to reassess tolerances for these commodities.

Field residue data remain outstanding for the following crops: asparagus; carrots; corn,
field, grain; corn, field, forage and fodder; corn, sweet (K + CWHR); corn, sweet,
forage; sorghum forage and fodder; soybeans; wheat, grain; and wheat forage and straw.
(MRIDs 00018067, 00018076, 00018087, 00018089, 00018148, 00018171, 00018172,
00018175, 00018206, 00018375, 00018382, 00018443, 00018450, 00027635, 00163267,
40210901, 40537601, 41189801, 41377601, 41452601, 41452701, 41501501 41503401,
41569901, and 42605901).

~ Sufficient data to reassess tolerances for these commodities are not available at this time.
Although sufficient field trial data are not available to reassess tolerances for all crops,
sufficient data are available to do a reliable exposure assessment.
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Two additional field residue studies on corn (1990; MRID 41510501) and soybeans
(1990; MRID 41591801) have been submitted. However, data from these submissions
were not evaluated because they were generated by Craven Laboratories. Replacement
data are currently-being prepared for submission.

GLN 171-4 (1): Processed Food/Feed: All data for magnitude of the residue in
processed food/feed have been evaluated and deemed adequate except that a full
processing study is required for cottonseed (R. Perfetti, 3/26/91) and-additional data are
required to upgrade an existing potato processing study (S. Knizner, 9/2/92). DuPont in
a letter to the Agency (Marie Chubb, 7/23/91) stated that they are cancelling linuron
use on cotton. Apparantly no other registrants have come forward to support this use,
therefore, CBRS recommends that the registered use on cotton be cancelled. In this case,
the cottonseed processing study will no longer be required. '

Outstanding potato processing data are considered confirmatory; sufficient data are
available to reassess tolerances and estimate dietary exposure for potato processed
products. Food additive tolerances must be proposed for potato chips and granules, and
feed additive tolerances must be proposed for wet and dry peel waste. :

NOTE: Linuron is assessed as a c-nonquantifiable oncogen, therefore Delany issues are
involved. (MRIDs 00018206, 40049201, 41241202, 42397201, 42462901, 42542102, and
42560001). :

GLN 171-4 (j): Magnitude of the Residue in Meat, Milk, Poultry and Eggs: All data for
magnitude of the residues in meat, milk, poultry, and eggs have been evaluated and
deemed adequate. No tolerances are required for poultry and eggs. (MRIDs 00018209,
00018210, 00018375, 00018383, 00018450, 00018775, and 00029932). '

Recently the Agency received interim data from DuPont indicating that residues levels of
~ linuron in or on corn fodder exceeded the 1 ppm tolerance. Preliminary data from field
trials on corn indicate a tolerance of 6 ppm will be required to cover residues resulting
from current registered uses. These data were submitted to the Agency under 6(A) (2)
of FIFRA. ‘

Since corn fodder is a major feed item for ruminants throughout the U.S. a revision to
the previously estimated dietary burden to ruminants is required. The Residue
Chemistry Chapter (6/29/82) to the Linuron Registration Standard previously estimated -
a "maximum plausible dietary load of 1.4 ppm." This estimate utilized the establish
tolerance of 1.0 ppm in or on corn fodder. However, assuming residues are present at
levels ca 6 ppm, the level at which tolerances may be required considering the currently
available 6 (a)(2) data, a hypothetical diet based on feeding 50% corn grain and 50%
corn fodder would result in a dietary burden of ca. 3.1 ppm.



Based on available ruminant feeding studies CBRS concludes that established tolerances
for meat and milk are adequate to cover the increased dletary burden of 3.1 ppm. It
should be noted however that the estimated residue level in ruminant liver (0.81 ppm)
and kindey (0.81 ppm) are approachmg the established tolerances of 1.0 ppm. Should
the currently estimated ruminant dietary burden of 3.1 ppm be increased, established
linuron tolerances for ruminant liver and kidney will need to be reassessed.

A final determination concerning the adequacy of meat and milk tolerances cannot be
made until all the replacement corn data are submitted.

- 165-2: Confin ield Rotational Crops: All data for nature of the
residue in confined rotational crops have been evaluated and deemed adequate. The
requirement for field rotational crop studies has been waived. (MRIDs 40104101 and
40730101). The following are rotational crop restrictions:

If initial seeding fails to produce a stand, crop's registered for the rate of "Lorox"
that has been applied may be planted into the treated area.

Unless otherwise directed, any crop may be planted after 4 months except for
cereals where only barley, oats, rye, and wheat may be planted.

GIN 171-5: Rgggction of Residues: All data for reduction of residues have been -

evaluated and deemed adequate except that additional information is required to
upgrade existing potato and carrot cooking studies. (MRIDs 41241201, 42379901,
42397201, 42462901, and 42462902).

The asparagus cooking study shows washing with water reduces residues by 40%.
Boiling removes an additional 25% of the residues, while steaming had little or no
effect on reducing residue levels in or on asparagus (Ref: D. McNeilly, 3/18/93).

A carrot cooking study was reviewed (C. Olinger, 10/31/89) and found to be
unacceptable due to residues below the limit of quantitation. However, the study
does indicate that cooking in boiling water does reduce overall residues.

The potato cooking study shows that linuron residues concentrate in or on oven
baked potatoes (1.5X) and microwave baked potatoes (1.6X), but are reduced in or
on bmled potatoes (0.48X) (S. Knizner, 9/2/92). :
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Table C. Residue chemistry science assessments for reregistration of linuron.
' Must Additional Data

“Tolerance, ppm ,
References"

GLN: Data Requirements

171-4 (a): Plant Metabolism

[40 CFR] Be Submitted?
. NO .

00018173, 00027624,
00018176, 00164195
00164196, 40084801°
41716101°, 41716102°
41938101 42542101°

7 42548401%
171-4 (b): Animal Metabolism No 00029932, 42635401’
171-4 (c/d): Residue Analytical Methods No 00018087, 00018089,
- 00018127, 00018176
171-4 (e): Storage Stability Yes® 00159802, 4,1716103,5
42836701', 42836702"°
171-4 (k): Magnitude of the Residue in Plants
Tuber Vegetabl o
- Carrots 1 [180.184(a)] Yes'' 00018172, 00027635,
' 00163267,'> 40210901,"
40537601, 41503401"
- Parsnips 0.5 [180.184(a)] . No"” 00018171
- Parsnips, tops 0.5 [180.184(a)] No'¢
- Potatoes 1 [180.184(a)] No 00027635, 00163267,
- 40210901," 41452701
V les Gr - X _
- Celery 0.5 [180.184(a)] No"? 00018443, 40537601,
) 41501501
- Parsley 0.25 [180.184(b)] No 41189801"
Legume Vegetables Group :
- Soybeans 1 [180.184(a))] Yes" 00018076, 00018206,
' 00027635, 00163267,
40210901" S
Foli f Vegetabl ) .
- Soybean forage and hay 1 [180.184(a)] No* 00018076, 00018206, 00027635

14

(continued; footnotes follow)



Table C (continued).

Tolerance, ppm

Must Additional Data

GLN: Data Requirements [40 CFR) Be Submitted? References'
T rains Gr ‘
- Barley, grain 0.25 [180.184(a)] No*
- Corn, field, grain 0.25 [180.184(a)] Yes? 00018171, 00018206,
. ) 00018375, 00018382,
00018450, 00163267,
40210901,"” 40537601
- Corn, pop, grain 0.25 [180.184(a)} No®
- Corn, sweet (K + CWHR) 0.25 [180.184(a)}] Yes* 00018171, 00018206,
00018375, 00018382, 00018450
- Sorghum, grain 0.25 [180.184(a)] No 00018171, 00018148,
i 40537601, 41377601
- Wheat, grain 0.25 [180.184(a)] No® 00018171, 0001817540537601,
426059012
- Oats, grain 0.25 [180.184(a)] No*
- Rye, grain 0.25 [180.184(a)] No”
Forage, Fodder, and Straw of Cereal ins Gr
- Barley, forage, hay and straw 1 [180.184(a)] No®
- Corn, field, forage and fodder 1 [180.184(a)} Yes¥ 00018171, 00018206,
| 00018375, 00018382,
00018450, 00163267,"% -
40210901, 40537601
- Corn, pop, forage and fodder 1 [180.184(a)] No®
- Corn, sweet, fodder 1 [180.184(a)] No*
- Corn, sweet, forage 1 [180.184(a)) Yes® 00018171, 00018206,
00018375, 00018382, 00018450
- QOats, forage, hay and straw 1 [180.184(a)] No®
- Rye, forage, bay and straw 1 [180.184(a)] No* =
1 {180.184(a)] Yes® 00018171, 00018148, 40537601

- Sorghum forage and fodder

-

15

(continued; foomote:s Jollow)
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Table C (continued).

Tolerance, ppm Must Additional Data

GLN: Data Requirements ‘ .[40 CFR] Be Submitted? References'
- Wheat forage and straw 0.5 [180.184(a)) Yes* 00018171, 40537601,
426059012 ‘
- Wheat, hay 0.5 [180.184(a)] No¥
i mmoditi ‘
- Asparagus " 3 [180.184(a)] Yes® 00018087, 00018089,
‘ 00163267,'* 40210901,
- 41452601
"~ Cotton, seed 0.25 [180.184(a)] No*¥ 00018067, 41569901'*
171-4 (I): Magnitude of the Residue in Processed Food/Feed
- Corn, field - No 42560001%
~ - Cotton, seed : - Yes“
- Potatoes - Yes® 40049201,° 423972014
- Sorghum, grain . - No 42542102°
- Soybeans - No 00018206, 41241202,
42462901
- Wheat, grain - No*
171-4 (j): Magnitude of the Residue in Meat, Milk, Poultry, and Eggs o
-Cattle " 1 (fat, meat, and meat No 00018209, 00018210,
byproducts) 00018375, 00018450, 00018775
[180.184(a)]
- Goats 1 (fat, meat, and meat 00029932
byproducts)
[180.184(a)]
- Hogs 1 (fat, meat, and meat
byproducts)
[180.184(a))
- Horses 1 (fat, meat, and meat
byproducts) -
[180.184(a)]
16 (continued; footnotes follow)
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Table C (continued).

Tolerance, ppm Must Additional Data

GLN: Data Requirements [40 CFR] Be Submitted? References'
- Sheep 1 (fat, meat, and meat
byproducts)
[180.184(a)]
- Poultry and Eggs A - 00018383
171-4 (f): Magnitude of the Residue in Potable Water N/A
171-4 (g): Magnitude of the Residue in Fish N/A
‘171-4 (h): Magnitude of the Residue in Irrigated Crops ) N/A
171-4 (i): Magnitude of the Residue in Food Handling o N/A
Establishments
171-5: Reduction of Residues ' Yes® 41241201, * 42397201,2
42379901,°
42462901,*42462902*
165-1: Rotational Crops (Confined) _ No 40104101, 40730101
. 165-2: Rotational Crops (Field) No®

1.  Bolded reference(s) were reviewed in the Update of 6/20/90. Unbolded references were revicw;:d in
the Residue Chemistry Science Chapter of the Registration Standard dated 6/30/82. All other
references were reviewed ds noted. '

2. CBRS No. 2838, 12/24/87, L. Propst; review of corn metabolism data.

3. CBRS No. 7523, DP Barcode D160079, 4/25/91, R. Perfetti.

4. CBRS No. 8391, DP Barcode D167107, 5/21/92, P. Deschamp.

5. CBRS No. 11358, DP Barcode D187993, 11/18/93, D. McNeilly; review of potato metabolism data. . '

6. CBRS No. 11359, DP Barcode D187998, 11/ 18/93, D. McNeilly; review of soybean metabolism data.

7. CBRS No. 11361, DP Barcode D188002, 11/18/93, D. McNeilly; review of poultry mctaBolism data,

8.  Additional storage stability data are required to support outstanding field residue and processing
studies (see page 4).

9. CBRS No. 1244, 8/12/85, J. Garbus.

17 — (continued; foomotes follow)
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Table C (continued).

10.

11

14,

CBRS No. 12553, DP Barcode D195090, 10/5/93, D McNeilly.

Griffin and Drexel must submit data reflecting application of the 4 Ib/gal FIC formulation at the

maximum registered rate (Reference 14). E.I. du Pont de Nemours Inc. must submit revised product -

labels, establishing a 14-day PHI.

CBRS No. 1317, 10/29/86, J. Garbus.

CBRS No. 2333, 6/2/87, J. Garbus.

CBRS Nos. 6663 and 6994, 3/26/91, R. Perfetti.

Data requirements pertaining to the use of a DF or FIC formulation on parsnips have been waived
(4/25/90, E. Zager). Residue data for field trials conducted from 1986 to 1988 on asparagus, carrots,

celery, corn, cotton, potatoes, sorghum, soybeans, and wheat indicate similar residue patterns
regardless of formulation. .

16. Parsnip tops are no longer considered as a separate raw agricultural comrﬁodity.

17.

18.

19,

21.

24

26.

" Registered use is only for East of the Rocky Mountains. End-Use labels should prohibit use of linurbh

West of the Rockies (R. Perfetti, 3/26/91).
CB No. 5658, 10/5/89, F. Griffith. Regional registration for all states east of the Mississippi river.

Craven data were submitted to support reregistration of linuron on soybeans. This data is being
replaced (see R. Lascola, 9/9/91). Data reflecting postemergence application of the 50% DF or 4
Ib/gal FIC formulation at the maximum registered rate remain outstanding.

Because resirictions against the feeding of treated soybean forage and hay exist on all pertinent
product labels, no data are required and the established tolerances for soybean forage and hay should
be revoked. . .

There are no registered uses of linuron on barley. Applicable tolerances should be revoked.

Craven data were generated to support the reregistration of linuron on corn. These data are being
replaced. Data reflecting a single postemergence application of the 50% DF formulation at the
maximum registered rate remain outstanding. In addition, data pertaining to linuron residues of
concern in grain dust must be submitted (Reference 28).

There are no registered uses of linuron on pop corn. Applicable tolerances for commodities of
popcorn should be revoked. '

No data have been submitted in response to the Update. Data reﬂe&ing a single postemergence
application of the 50% DF formulation at the maximum registered rate remain outstanding.

‘See D. McNeilly, 5/10/93.

There are no registered uses of linuron on oats. Applicable tolerances should be revoked.

18
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Table C (continued).

27.
28.
29.

There are no registered uses of linuron on rye. Applicable tolerances should be revoked.

"CBRS No. 11362, DP Barcode D188028, 5/10/93, D. McNeilly.

There are no registered uses of linuron on barley. Applicable tolerances should be revoked.

Craven data were generated to support the reregistration of linuron oncorn.” These data are being
replaced. DuPont has recently submitted 6(a)(2) data (D. McNeilly, 12/15/93) from these
replacement studies indicating residues will exceed the established tolerance. Data pertaining to
residues in/on field corn forage and fodder following a single postemergénce application of the 50%
DF formulation at the maximum registered rate remain outstanding. ‘

31. No longer considered a raw agricultural 'commodi-ty.

32,

33.-

34.

35.

36.

37.

39.

41.

42,

No data have been submitted in response to the Update. Data pertaining to residues in/on sweet
corn forage following a single postemergence application of the 50% DF formulation at the maximum
registered rate remain outstanding,

Ther.e are no registered uses on oats.  Applicable tolerances should be revoked.
There are no registered uses on rye. Applicable tolerances should be revoked.

No data have been submitted in response to the Update. Data pertaining to residues in/on sorghum
forage and fodder following a single postemergence application of the 50% DF formulation at the
maximum registered rate remain outstanding.

At the request of the Agency DuPont, has submitted a petition (PP#4F4293) to amend the use on wheat
and increase linuron tolerances on wheat straw.

No longer considered a raw agricultural commodity.

Data reflecting application of the 4 Ib/gal FIC formulation at the maximum registered rate remain
outstanding. In addition, a higher tolerance for asparagus must be proposed (Reference 14).

A Federal Register Notice (3/4/92) was issued cancelling use of products 352-270, 352-391, and 352-394
on cotton (DuPont products).

CBRS No. 11360, DP Barcode D188001, 7/13/93, D. McNeilly.

No data have been submitted in response to the Update. Data depicting residues in cotton meal,
hulls, soapstock, and crude and refined oil remain outstanding. DuPont in a letter to the Agency
stated that they are cancelling linuron use on cotton (M. Chubb, 7/23/91). If these uses are cancelled
(i.e., other registrant also cancel use on cotton), additional data for cottonseed commodities will not
be required.

Additional information pertaining to sample storage, the processing protocol, and limit of quantitation
determination, as well as an explanation for low method recoveries from potato chips, are required to

-
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Table C (continued).

43,

SR . N

47.

50.

upgrade the submitted potato processing study (CBRS No. 10368, DP Barcode D181454, 9/2/92, S.
Knizner). . _

CBRS No. 2279, 6/2/87, J. Garbus.

CBRS No. 10368, DP Barcode D181454, 9/2/92, S. Knizner.

‘CBRS No. 5858, 10/31/89, C. Olinger.

CBRS No. 10586, DP Barcode D182595, 3/18/93, D. McNeilly.

The requirement for a wheat processing study has been waived (CBRS No. 11063, DP Barcode
D185892, 1/15/93, R. Perfetti). '

Additional information on sample storage, the cooking protocol, and the determination of limits of
quantitation is required to upgrade the potato cooking study (Reference 32).

Additional information on the determination of limits of quantitation and an adequate description of
the cooking procedure are required to upgrade the carrot cooking study (Reference 37).

CBRS No. 10370, DP Barcode D181455, 9/8/92, S. Knizner.

The requirements for- field rotational crop studies have been waived based on the results of the
Confined Rotational Crop (GLDN 165-1) study.

20
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T R E RE ENT SUMM
leran iste nr4.FR101.4

The tolerances listed under 40 CFR §180.184(a) for residues of linuron in/on plant and

animal commodities are expressed in terms of residues of linuron per se. The tolerance
expression under 40 CFR §180.184(a) should be revised as follows: "Tolerances are
established for the- combined residues of the herbicide: linuron-(3-(3,4-dichlorophenyl)-1-
methoxy-1-methylurea) and its metabolites convertible to 3,4-dichloroaniline, calculated as
linuron, in or on the following raw agricultural commodities:". A summary of the reassessment
of tolerances listed in 40 CFR §180.184(a) is presented in Table D.

Sufficient data are available to support the established tolerances for the following crops:
celery; cottonseed; parsnips; potatoes; and sorghum, grain.

Additional residue data are required if all registered uses of linuron are to be covered under
established tolerances for: asparagus; carrots; corn, field, grain; corn, field, forage and fodder;
corn, sweet (K + CWHR); corn, sweet, forage; sorghum forage and fodder; soybeans; wheat,
grain; and wheat forage and straw. In addition, grain dust data remain outstanding for field
corn.

A processing study remains outstanding for cottonseed, if registrants other than DuPont decide
to support this use.

Food additive tolerance proposals are required for "potatoes, granules” at 0.8 ppm and

“potatoes, chips" at 0.6 ppm, and a feed additive tolerance proposal is required for "potatoes,

waste from processing” at 10 ppm. However, Delaney issues may prevent the establishment of
these tolerances.

The established tolerances for barley, oats, and rye forage, grain, hay, and straw should be
revoked since there are no registered uses of linuron on these commodities. In addition, the
established tolerances for sweet corn fodder, parsnips tops, and wheat hay should be revoked
since these commodities are not listed in Table II as raw agricultural commodities of sweet
corn, parsnips, and wheat, respectively. The established tolerances for soybean forage and hay
should be revoked since restrictions against the feeding of these commodities exist on all
pertinent linuron product labels.

Tolerances have been proposed for lettuce at 0.1 ppm (PP#1E02486), and ginger and taro at
1 ppm (PP#3E2920). Tolerance revisions have been proposed for potatoes at 0.2 ppm; the
meat, fat, and mbyp (except kidney and liver) of cattle, goats, hogs, horses, and sheep at 0.1
ppm; and the liver and kidney of cattle, goats, hogs, horses, and sheep at 1.0 ppm
(PP#0F3832). ' o

z,gl .



6(a)(2) data submission indicates linuron residues in or on corn fodder will need to be raised
to cover residues up to 5.5 ppm in corn fodder. The current tolerance is 1 ppm.

Tolerances Listed Under 40 CFR §180.184(b)

The tolerance listed under 40 CFR §180.184(b) is with regional restriction and is expressed in
terms of residues of linuron per se. The tolerance expression under 40 CFR $180.184(b)
should be revised as follows: "Tolerances are gstablished for the .combined residues of the
herbicide linuron (3-(3,4-dichlorophenyl)-1-methoxy-1-methylurea) and its metabolites
convertible to 3,4-dichloroaniline, calculated as linuron, in or on the following raw agricultural
commodities:". A summary of the reassessment of tolerances listed in 40 CFR §180.184(b) is
presented in Table D. ‘ :

Sufficient data are available to support the established tolerance for parsley.

Di E re im Ri

CBRS recommends that anticipated residue estimates provided to DRES in 1987 in
connection with the Linuron Special Review be used to estimate dietary risk. Revised
anticipated residues estimates are not being provided at this time because linuron is now
classified as a nonquantifiable C carcinogen and less than 17% of the RfD is accounted for by
current uses.

UNCERTAINTY

Because the metabolism of linuron in plant and animal is adequately understood the
uncertainty in estimating residues is lessened. Additionally, available field trials, processing
studies, reduction of the residue studies, and animal feeding studies provide sufficient
information to estimate exposure and in some cases to evaluate appropriate tolerance levels.
This also reduces the uncertainty in estimating exposure.

Field trial data are outstanding for soybeans and corn. Treatment of soybeans is a major
linuron use. However, previous dietary exposure estimates conducted in connection with the
Special Review indicate that linuron residues in these commodities will be low. Therefore,
this source of uncertainty should not significantly affect the linuron risk estimate one way or
the other. - T

Linuron storage stability data are considered confirmatory . Data currently available indicate
that linuron residue are stable in frozen storage. Thus these data should not impact the
exposure estimate/risk estimate.

Dietary exposure estimates based on residue data from field trial generally reflect a
conservative estimate. ’

22 -



Table D. Tolerance Reassessment Summary.

Current Tolerance

(ppm)

Tolerance Reassessment

(ppm)

Comment/Correct Commodity
' Definition .

Tolerances listed under 40 CFR 180.184(a):

—

3

_. Increase to 7 .

See R. Perfetti, 3/36/91

0.5

Revoke

No registereduses.

0.25

Revoke

No registered uses. f

Barley, hay

0.5

Revoke

No registered uses; not a
RAC in Table II.

Barley, straw

0.5

Revoke

No registered uses. I

Carrots

1

See comment

Tolerance is adequately
supported by DuPont
provided all labels specify a
14-day PHI. Other
companies still need to
provide data.

Cattle, fat

Proposed tolerance revision
0.1 ppm.

Cattle, mbyp

Catile, kidney
Cattle, liver

Catile, mbyp (exc. liver and
kidney)/Proposed tolerance
revision 0.1 ppm.

Cattle, meat

.| Proposed tolerance revision

0.1 ppm.

Celery

0.5

0.5

The available data support use
west of the Rocky Mountains,
all labels must reflect this
restriction.

Com, field, fodder

6(a)(2) data have been
submitted by DuPont )
indicating a higher tolerance 6
ppm in/on fodder is required.
This conclusion is tentative
pending submission of the
final data submission. -

Comn, field, forage

Corn, fresh (inc. sweet
K + CWHR)

0.25

Corn, sweet (K + CWHR)

N

Cormn, grain (inc. pop)

0.25

Corn, field, grain

Pop corn grain tolerance
should be deleted since there
are no registered uses..

(continued)
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Table D (continued).

) Current Tolerance | Tolerance Reassessment Comment/Correct Commodity
Commodity (ppm) (ppm) Definition
Tolerances listed under 40 CFR 180.184(a):
Com, pop, fodder 1 Revoke »
Com;-pop, forage - 1 Revoke - | Noregistered uses.
Com, sweet, fodder i Revoke Not a RAC in Table II. -
Com, sweet, forage 1
Cottonseed 0.25 0.25 Cotton, seed
Goats, fat 1 i Proposed tolerance revision to
. ' 0.1 ppm.
Goats, mbyp 1 1 Goats, kidney
Goats, liver
1 Goats, mbyp (exc. liver and
kidney)/Proposed tolerance
. revision to 0.1 ppm.
Goats, meat 1 1 Proposed tolerance revision to
0.1 ppm. ,
Hogs, fat 1 1 Proposed tolerance revision to
0.1 ppm.
Hogs, mbyp 1 1 Hogs, kidney
Hogs, liver
1 Hogs, mbyp (exc. liver and
. kidney/Proposed tolerance
revision to 0.1 ppm..
Hogs, meat 1 1 Proposed tolerance revision to
0.1 ppm.
Horses, fat 1 1 Proposed tolerance revision to
. 0.1 ppm.
Horses, mbyp 1 1 Horses, kidney
: Horses, liver
1 Horses, mbyp (exc. liver and
kidney/Proposed tolerance
revision to 0.1 ppm.
Horses, meat 1 1 - - Proposed tolerance revision to
0.1 ppm. :
QOats, forage 0.5 Revoke No registered uses.
Qats, grain 0.25 Revoke No registered uses.
Oats, hay 0.5 Revoke No registered uses; not a
RAC in Table II.
0.5 Revoke No registered uses.
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Table D (continued).

Current Tolerance | Tolerance Reassessment | Comment/Correct Commodity.
Commodity (ppm) _(ppm) Definition -
, Tolerances listed under 40 CFR 180.184(a):
Parsnips (with or without 0.5 0.5 Parsnips, roots H
Parsmps, tops 0.5 Revoke Not a RAC in Table II.
Potatoes 1 0.27 Proposed revision to the
established tolerance. = - All
registrants must submit
- revised labels prohibiting use
west of the Rocky Mountains.
-l Rye, forage - 0.5 Revoke No registered uses.
Rye, grain 0.25 Revoke No registered uses.
Rye, hay 0.5 Revoke No registered uses; not a
RAC in-Table Il
Rye, straw 0.5 Revoke No registered uses.
Sheep, fat 1 1 Proposed tolerance revision to
0.1 ppm.
Sheep, mbyp 1 1 Sheep, kidney I
Sheep, liver
1 Sheep, mbyp (exc. liver and
kidney)/Proposed tolerance
revision to 0.1 ppm.
Sheep, meat 1 1 Proposed tolerance revision to
0.1 ppm.
u Sorghum, fodder 1
“ Sorghum, forage 1
Sorghum, grain (milo) 0.25 0.25 Sorghum, grain
“ Soybeans, (dry or succulent) 1. Soybeans
]l Soybeans, forage 1 Revoke Feeding restrictions exist.
ll Soybeans, hay 1 Revoke Feeding restrictions exist.
u Wheat, forage 0.5 -
[| Wheat, grain 0.25 i
| Wheat, hay 0.5 Revoke Not a RAC in Table II. ||
Wheat, straw 0.5 Registrant is petitioning for
amended use and increased
. tolerance (PP#4F4393).
Tolerances listed under 40 CFR 180.184(b):
{| Parsley [ . 025 | 0.25
25 (cohtinued)
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Table D (continued).

Current Tolerance | Tolerance Reassessment | Comment/Correct Commodity
Commodity - (ppm) (ppm) - Definition

Tolerances listed under 40 CFR 180.184(a):

. Tolérances tp.be proposed under 40 CFR 185 and 186'
Potatoes, chips . - 0.6

RN R

Potatoes, granules - 0.8 '
Potatoes, waste from processing - 10 n

! Delaney issues may prevent the establishment of these tolerances.

- CODEX HARMONIZATION
No Codex MRLs have been established for linuron; therefore, i issues of compatibility between
Codex MRLs and U.S. tolerances do not exist.

NCY ME DA CITED IN THIS D ENT

CBRS No.: 1244 o _
Subject:  Linuron: Reregistration and Special Review: Storage Stability Data. Accession

No. 258681
From: J. Garbus
To: R. Taylor/J. Miller andI Sunzenauer

Dated:  8/12/85
MRID(s): 00159802

CBRS No.: 1317

Subject: ID. No. 035506: Linuron: Reregistration and Special Rewew Response to Data
Call-In. Additional Residue Data for Soybeans, Corn, Carrots, Asparagus, and
Potatoes. Access. No. 264383

From: J. Garbus

To: I. Sunzenauer and R. Taylor

Dated: 10/29/86

MRID(s): 00163267
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CBRS No.:
Subject:

From:

To: -
Dated:
MRID(s):

CBRS No.:
Subject:

From:
To: '
Dated:
MRIDC(s):

CBRS No.:
Subject:

From:
To:
Dated:
MRID(s):

~ CBTS No.:
Subject:

From:
To:
Dated:
MRID(s):

CBRS No.:
Subject:

From:
To:
Dated:
MRID(s):

2279 :

ID. No. 0035506: Linuron: Reregistration and Special Review: Potato Processing
Protocol. - :

J. Garbus

M. Boodee

6/2/87

40049201

2333

ID. No. 0035506: Linuron: Reregistration and Special Review: Response to Data
Call-In. Additional Residue Data for Soybeans, Corn, Carrots, Asparagus, and
Potatoes. '

J. Garbus

M. Boodee

6/2/87

40210901

2838

Metabolism of “C-Linuron by Corn Plants. Data Requirement for the Linuron
Registration Standard. ‘ '

L. Propst ‘

R. Taylor and M. Boodee and Toxicology Branch

12/24/87

40084801

5658

 PP#6E3416 Linuron on Parsley. Evaluation of the July 10, 1989 Amendment.

(MRID #411898-01 (HED Project #9-1934)
F. Griffith

H. Jamerson

10/5/89

41189801

5858

Review of Linuron Cooking Studies (Carrots, Asparagus, Potatoes) and Soybean
Processing Studies, ID No. 035506; Record No. 253170

C. Olinger

R. Hundemann

10/31/89

41241201 and 41241202
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CBRS No.:
Subject:

From:

To:

Dated:
MRID(s):

CBRS Nos.:

Subject:

From:
To:
Dated:
MRID(s):

CBRS No.:

Subject:

From:
To:
Dated:
MRID(s):

CBRS No.:

Subject:

From:
To:
Dated:
MRID(s):

CBRS No.:

Subject:

From:
To:
Dated:
MRID(s):

None

Linuron Reregistration: Data Waiver Request for Residues of Lorox® on
Parsnips - :
E. Zager

L. Rossi

4/25/90

None.

6663 and 6994 .
EIL du Pont de Nemours and Co., Inc.: Response to the Linuron Reregistration
Standard: Cropfield Trials
R. Perfetti
R. Engler and L. Rossi
3/26/91
41376601, 41452601, 41452701, 41569901, 41503401 and 41501501

7523; DP Barcode D160079

EL du Pont de Nemours and Co., Inc.: Response to the Linuron Reregistration
Standard: Residue Chemlstry

R. Perfetti

R. Engler and L. Rossi

4/25/91 '

41716101-41716103

8391; DP Barcode D167107

Reregistration of Linuron. Qualitative Nature of the Residue in Plants (potato
metabolism study).

P. Deschamp

L. Rossi/ C. Peterson

5/21/92

41938101

10368; DP Barcode D181454

Linuron. Section 6(a)(2) Data. Review of "Residues of Lorox Herbicide in
Potatoes and their Processed Fractions, Du Pont Project No. AMR 1698-90".
S. Knizner

L. Rossi and B. Burnam

9/2/92

42397201
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CBRS No.:

Subject: -

From:
To:
Dated:
MRID(s):

CBRS No.:

Subject:

From:

To:

Dated:
MRID(s):

CBRS No.:

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

CBRS No.:

Subject: ~

From:
To:
Dated:
MRID(s):

CBRS No.:

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

CBRS No.:

10370; DP Barcode D181455

Linuron. Review of "Residues of Lorox Herbicide in Carrots as Affected by
Cooking. Du Pont Project No. AMR 1701-90". :
S. Knizner

C. Peterson

9/8/92

42379901

11063; DP Barcode D185892

Response to the Linuron Reregistration Standard: Residue Chermstry Data
Waiver request

R. Perfetti

L. Rossi and E. Saito

1/15/93

None

10586; DP Barcode D182595

Linuron: Soybean processing and an asparagus cooking study
D. McNeilly

C. Peterson

3/18/93

42462901 and 42462902

11362; DP Barcode D188028 '

Linuron: Wheat Residue Data and a Waiver Request for Wheat Processmg
Study.

D. McNeilly

P. Perreault

5/10/93

42605901

11360; DP Barcode D188001
Linuron:: Corn Processing Study.
D. McNeilly

P. Perreault

7/13/93

42560001

11358; DP Barcode D187993
29
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Subject: Linuron: Potato Metabolism Study, Sorghum Grain Processing Data, and a
' Waiver request for the Sorghum Grain Dust Study.

From: D. McNeilly

To: P. Perreault

Dated: 11/18/93

MRID(s): 42542101 and 42542102

CBRS No.: 11359; DP Barcode D187998
Subject:  Linuron Soybean Metabolism Study.
From: D. McNeilly

To: P. Perreault

Dated: 11/18/93

MRID(s): 42548401

CBRS No.: 11361; DP Barcode: D188002
Subject: - Linuron Poultry Metabolism Study.
From: D. McNeilly

To: P. Perreault

Dated: 11/18/93

MRID(s): 42635401

CBRS No.: 12553; DP Barcode: D195090

Subject: Storage Stability: Asparagus and Wheat.
- From: D. McNeilly

To: P. Perreault

Dated: 9/5/93 :

MRID(s): 428367-01 and 428367-02

MASTER RE D IDENTIFICATION NUMB

T It ish eran

00018067 E.I. du Pont de Nemours & Company (1961) Residue Data - Linuron - Sweetcorn.
(Unpublished study received Apr 8, 1963 under unknown admin. no.; CDL:124702-B)

00018076 E.I. du Pont de Nemours & Company (1967) Residue Information. (Unpublished |
study received Jan 10, 1968 under 352-270; CDL:124701-A) '
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00018087 California. Department of Food and Agriculture (19?7) Determination of Linuron
Residues on Asparagus. Undated method. (Unpublished study/received Mar 20, 1973 under
3E1373; CDL:093663-B) - S

00018089 California. Department of Agriculture (1974) Linuron Recoveries from Asparag{ls by
Alkaline Hydrolysis (200 gram samples). Method dated Jul 31, 1974. (Unpublished study
received on unknown date under 3E1373; CDL:093662-B)

00018127 E.I du Pont de Nemours and Company (1962) Determination of 3-(3,4-
Dichlorophenyl)-1-methoxy-1-methylurea (Linuron) in Soils and Plant Tissue. (Unpublished
study received Nov 8, 1962 under 352-270; CDL:026676-D)

00018148 E.I du Pont de Nemours & Company (1970) Residue Data: Table A.
(Unpublished study received Sep 16, 1971 under 352-270; CDL:125817-A)

| 00018171 E.L du Pont de Nemours & Company, Incorporated ( 1966) Results of Tests on the
Amount of Residue in Crops Grown on Treated Soil. (Unpublished study received Oct 5,
-1966 under 7F0542; CDL.:090665-C) ‘ '

00018172 E.I. du Pont de Nemours & Company, Incorporated (1963) Residue Data: Linuron -
Carrots: Pre-emergence Treatment. (Unpublished study received Oct S, 1966 under 7F0542;
CDL:090665-D)

00018173 Belasco, I.J. (1967) Absence of Tetrachloroazobenzene in Soils Treated with Diuron
and Linuron. (Unpublished study received on unknown date under 7F0542; submitted by E.IL
du Pont de Ne-mours & Co., Inc., Wilmington, Del.; CDL:092830-A)

00018175 E.L du Pont de Nemours and Company (19??) Residue Data: Linuron - Djuron:
Cereal Grains. (Unpublished study received Oct 14, 1966 under 7F0542; CDL.092830-D)

00018176 Reasons, K.M.; Furtick, W.R.; Atkeson, G.A,; et al. (1966) Additional Data in
Support of Petition. (Unpublished study received Oct 14, 1966 under 7F0542; submitted by
E.I du Pont de Nemours& Co., Inc., Wilmington, Del.; CDL:092830-G)

00018206 E.I. du Pont de Nemours and Company (1962) Results of Tests on the Amount of
Residue in Crops Grown on Treated Soil: [Linuron]. (Unpublished study received Apr 13, -
1963 under PP0356; CDL:092640-E) : -

00018209 E.I. du Pont de Nemours & Company, Incorporated (19547) Feeding Study at 1
PPM in Corn Fodder. (Unpublished study received Apr 13, 1963 under PP0356;
CDL:092640-I)
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00018210 E.I. du Pont de Nemours & Company, Incorporated (1954?) Feeding Study at 50
PPM in Total Daily Diet. (Unpublished study received Apr 13, 1963 under PP0356;
CDL:092640-J)

00018375 E.L du Pont de Nemours and Company (1962) Linuron Livestock Feedmg Studies:
Milk and Meat. (Unpublished study received Feb 7, 1963 under PP0356; CDL.:090386-B)

00018382 E.I. du-Pont de Nemours & Company (1962) Residue Data: Linuron ~-Sweetcorn -
1962. (Unpublished study received Apr 13, 1962 under 352-270; CDL.:090385-D)

00018383 E.I. du Pont de Nemours and Company (1963) Linuron: Poultry Feeding Studies:
Residue Data - Tissues and Eggs. (Unpublished study received Apr.13, 1962 under 352-270;
CDL:090385-E)

00018443 E.I. du Pont de Nemours & Company, Incorporated (1970) The Results of Tests on
the Amount of Linuron Residue Remaining on or in Celery including a Description of the
Analytical Method Used. (Unpublished study received Apr 18, 1971 under 1E1148; submltted
by Interreglonal Research Project No. 4, New Brunswick, N.J.; CDL:090935-A)

00018450 E.I. du Pont de Nemours and Company, Incorporated (1961) Du Pont Herbicide 326
- Corn. (Unpublished study received on unknown date under PP0356; CDL:098656-A)

00018775 E.I. du Pont de Nemours and Company, Incorporated (1961) Linuron - Livestock
Feeding Studies. (Unpublished study received on unknown date under PP0356;
CDL.:098656-B)

00027635 E.I. du Pont de Nemours & Company, Incorporated (1963) Rcsults of Tests on the
Amount of Residue in Crops Grown on Treated Soil: [Linuron]. (Unpublished study received
Feb 18, 1963 under PP0413; CDL:090447-B)

00027624 E.I. du Pont de Nemours and Company (1966) Name, Chemical Identity, and
Composition: [Linuron]. (Unpublished study received Oct 14,1966 under 7F0542;
CDL.:092830-E) ‘

00029932 Belasco, 1.J. (1979) The Metabolism of 14C-Phenyl Labeled Linuron in the Lactating
Nanny Goat. (Unpublished study received Jan 21, 1980 under 352-270; submitted by E.I. du_
Pont de Nemours & Co., Wilmington, Del.; CDL:241635-C)

00159802 E.I du Pont de Nemours & Co., Inc. (1978) Linuron Freezer Storage -.Study on
Soybean and Sugarbeet Tops. Unpublished study. 14 p.

00163267 E. 1. du Pont de Nemours & Co., Inc. (1986) Linuron Residue Study: Response to

Special Review/Reregistration Guidance Document EPA Case No. 47 (6/29/84)
Unpubhshed compilation. 159 p.
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00164195 Fuesler, T. (1986) Metabolism of Carbon 14 -Linuron in Field-grown Soybean
Plants: Document No. AMR-570-86. Unpublished study prepared by E. I. du Pont de
Nemours & Co., Inc. 49 p. - ' '

00164196 Ferguson, E. (1986) Metaboliém of Carbon 14 -Linuron by Potato Plants:
Document No. AMR-559-86. Unpublished study prepared by E. I. du Pont de Nemours &
Co., Inc. 35 p.

40049201 McIntosh, C. (1986) Linuron Processing Studies - Potatoes: Du Pont Stﬁdy No.
AMR-587-86 No. 1. Unpublished study prepared in cooperation with National Food
Laboratory and Enviro-Bio-Tech., Ltd. 33 p. _

40084801 Ferguson, E. (1986) Metabolism of Carbon 14 -Linuron by Corn Plants: Laboratory
Project ID. AMR-642-86. Unpublished study prepared by E. 1. du Pont de Nemours and Co.,
Inc. 64 p.

40104101 Erbes, D. (1986) Confined Accumulation Study of Phenyl(U)-carbon 14 Linuron on
Rotational Crops: Laboratory Project ID:AMR-609-86. Unpublished study prepared by E. L
du Pont de Nemours & Co., Inc. 53 p.

40210901 E.I. du Pont de Nemours & Co. (1987) Linuron Residue Study: Supplement:
Response to Special Review/Reregistration Guidance Document: Lab Project ID: 47.
Unpublished compilation prepared in cooperation with Enviro-Bio-Tech, Itd. 676 p.

40537601 E. 1. du Pont de Nemours & Co., Inc. (1988) Linuron Residue Study: -Response to
Special Review/Reregistration: Du Pont EPA Case No. 47. Unpublished study prepared by
Enviro-Bio-Tech, Ltd. 268 p. :

' 40730101 Erbes, D. (1988) Supplement to: Confined Accumulation Study of
[Phenyl(U)-[Carbon 14]] Linuron on Rotational Crops .... Laboratory Project ID: AMR
609-86. Unpublished study prepared by E.I du Pont de Nemours and Co., Inc. 85 p.

41189801 Baron, J. (1989) Linuron: Magnitude of Residue on Parsley: Project ID: IR-4 PR
No. 925/3035/3629. Unpublished study prepared by Cornell University, IR-4 Northeast
Region. 74 p. ' :

41241201 Fujinari, E.; Guinivan, R. (1989) Redﬁction of Linuron Residues During Cooking of
Carrots, Asparagus, and Potatoes: Laboratory Project ID AMR-587-86. Unpublished study
prepared by E.I du Pont de Nemours and Co., Inc. in cooperation with Enviro-Bio-Tech., Ltd.
83p.



41241202 Guinivan, R. (1989) Magnitude of Residues of Linuron in Soybeans and Processed
Products: Laboratory Project ID AMR-969-87. Unpublished study prepared by E.I. du Pont
de Nemours and Co., Inc. in cooperation with The National Food Laboratory, Inc. and:
Enviro-Bio-Tech. Ltd. 66 p. : ' e

41377601 Eble, J. (1989) Magrﬁtude of Lorox L and Lorox DF Herbicide Residues in
Sorghum: Lab Project Number: AMR/1131/88. Unpublished study prepared by Morse

- Laberatories. 47 p

41452601 Elbe, J. (1990) Magnitude of Lorox L and Lorox DF. Herbicide Residues in
Asparagus: Lab Project No: ML89-0125-DUP: AMR-1134-88. Unpublished study prepared by
Morse Laboratories. 51 p.

41452701 Elbe, J. (1990) Magnitude of Lorox L Herbicide Residues in Potatoes: Lab Project
Number: AMR-1132-88. Unpublished study prepared by Morse Laboratories. 47 p.

41501501 Eble, J. (1989) Magnitude of Lorox L and Lorox DF Herbicide Residues in Celery:
Lab Project Number: AMR-1133-88. Unpublished study prepared by E. I. du Pont de -
Nemours & Co., Inc. 42 p.’ _ o
41503401 Eble, J. (1990) Magnitude of Lorox L and Lorox DF Herbicide Residues in Cotton:
Lab Project Number: AMR-1130-88. Unpublished study prepared by du Pont Agric. Products
Dept., Glasgow Residue Lab. 47 p.

41569901 Eble, J. (1990) Magnitude of Lorox L and Lorox DF Herbicide Residues in Cotton:
Lab Project Number: AMR-1130-88. Unpublished study prepared by E.I. du Pont de Nemours
& Co. 47 p. -

41716101 Brown, A. (1986) Supplement No. 1 to: Metabolism of [carbon 14] - Linuron by
Potato Plants: Lab Project Number: AMR 559-86. Unpublished study prepared by E.I. du
Pont de Nemours and Co., Inc. 20 p. - '

41716102 Brown, A. (1986) Supplement No. 1 to Metabolism of [carbon 14] - Linuron in
Field-grown Soybean Plants: Lab Project Number: AMR 570-86. Unpublished study prepared
by E.I du Pont de Nemours and Co., Inc. 25 p.

41716103 E.L du Pont de Nemours and Co. (1990) Supplement No. 1 to: Linuron Residue
Study: Supplement: Response to Special Review/Reregistration Guidance Document-EPA
Case No. 47 (6/29/84): Lab Project Number: 47. Unpublished study prepared by
Enviro-Bio-Tech, Ltd. 33 p.

41938101 Brown, A. (1991) Supplement #2 to: Metabolism of [Carbon 14] Linuron by Potato -
Plants (MRID 00164196): Lab Project Number: AMR 559-86. Unpublished study prepared
by E.IL du Pont de Nemours and Co. 30 p.
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42379901 McClory, J.; Tomic, D. (1992) Residues of Lorox Herbicide in Carrots as Affected
by Cooking: Lab Pro;ect Number: AMR 1701-90: ML91-0259-DUP. Unpubhshed study
prepared by E. 1. du Pont de Nemours and Comp., Morse Laboratorles 81 p.

42397201 McClory, J.; Tomic, D. (1992) Residues of Lorox Herblmde in Potatoes and their
Processed Fractions: I.ab Project Number: AMR 1698-90: 65388-01: ML90-0211-DUP.

- Unpublished study prepared by E. I. du Pont de Nemours and Co., Arthur D. Little, Inc., and
Others. 180 p. )

42462901 McClory, J.; Jones, W.; Sund, R. et al. (1992) Residues of Lorox Herbicide in
Soybeans and Its Processed Fractions: Lab Project Number: AMR 1699-90. Unpublished
study prepared by E. I. du Pont de Nemours and Co. in cooperation with The Texas A&M
University System. 68 p.

42462902 McClory, J.; Tomic, D. (1992) Residues of Lorox Herbicide in Asparaggus as
Affected by Cooking: Lab Project Number: AMR 1700-90: ML90-0258-DUP. Unpublished
study prepared by E. I. du Pont de Nemours and Co. in cooperation with Morse Laboratories,
Inc. 70 p.,

42542101 Brown, A. (1992) Plant Metabolism Study of [Phenyl(U)-carbon 14] Linuron in
-Potatoes: Lab Project Number: AMR 2236-91. Unpubhshed study prepared by E.I. du Pont
de Nemours and Company. 53 p.

42542102 McClory, J.; Devine, P. (1992) Residues of Lorox Herbicide in Grain Sorghum Seed
and Its Processed Fractions: Lab Project Number: AMR 1918-91: LOR-1918-91:
ML92-0324-DUP. Unpublished study prepared by E.I. du Pont de Nemours and Company,
Texas A&M, and Morse Labs, Inc. 88 p.

42548401 Brown, A. (1992) Plant Metabolism Study of [Phenyl(U)-carbon 14] Linuron in
Soybeans: Lab Project Number: AMR 2159-91. Unpublished study prepared by E.I. du Pont -
de Nemours and Co. 60 p.

42560001 McClory, J.; Tomic, D. (1992) Residues of Lorox Herbicide in Field Corn Grain and
its Processed Fractions: Lab Project Number: AMR 1916-91: LOR-1916-91: ML92-0294-DUP.
Unpublished study prepared by E.I. DuPont de Nemours and Co. 116 p.

- 42605901 McClory, J.; Tomic, D. (1992) Residues of Linuron in Wheat and Wheat Straw
Following Application of Lorox DF Herbicide: Lab Project Number: AMR 2136-92:
LOR-2136-92. Unpublished study prepared by E. 1. du Pont de Nemours and Co. and The
Texas A &M University System. 59 p. _

42635401 Hawkins, D Elsom, L.; Dighton, M.; et al. (1993) The Metabolism of (carbon

14)-Linuron in Laying Hens Lab Project Number HRC/DPT 267/921558: AMR-2200-91
Unpublished study prepared by Huntingdon Research Centre Ltd. 101 p.
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42836701 McClory, J.; Jones, W.; Tomic, D. (1993) Freezer Storage_.Stability of Linuron on

Fresh and Cooked Asparagus: Lab Project Number: AMR 2339-92. Unpublished study
prepared by DuPont Agricultural Products. 44 p.

42836702 McClory, J.; Jones, W.; Tomic, D. (1993) Freezer Storage Stability of Linuron on

Wheat Straw and Grain: Lab Project Number: AMR 2623-93. Unpublished study prepared by
DuPont Agricultural Products. 40 p. o
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