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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY %/Kf
WASHINGTON, D.C. 20460

OFFICE OF
PESTICIDES AND TOXIC SUBSTANCES

MEMORANDUM
SUBJECT: Response to Data Gaps in the Product Chemistry
Chapter of the Benomyl Registration Standard
FROM: Gobind P. Makhijani, Chemist Q@P «%b
Residue Chemistry Branch ‘
Hazard Evaluation Division (TS-769C)
TO: Henry Jacoby
Product Manager, Team #21
Fungicide~-Herbicide Branch
Registration Division (TS=-767C)
and .
Amy Rispin, Chief
Science Integration Staff
Hazard Evaluation Division (TS-769C)
THRU: Charles L. Trichilo, Chief

Residue Chemistry Branch
Hazard Evaluation Division (TS-769C)

In response to the Agency's 3(c)(2)(B) letter of May 14,

1985, E.

I. du Pont de Nemours and Company, Wilmington, Delaware

has submitted additional product chemistry data for technical
benomyl (EPA Accession No. 259470, September 4, 1985).

61-2 - Description of Beginning Materials and Manufacturing

Process (61-2)

The manufacturing process for benomyl is discussed

in Confidential Appendix A of this report. Names and
addresses of the suppliers of certain beginning
materials were not submitted. This is required and
therefore this data gap still exists.

e
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Discussion of Formation of Impurities

The registrant has submitted a comprehensive
discussion (Exihibit 5) on:

a. Impurities that are actually found in the technical
material,

b. A discussion of the impurities that could
theoretically be formed but which are not found
in the final product.

In addition to the above submission, the registrant
has provided (under Exhibit 9), a discussion entitled
"Nitrosamine levels in MBC/Benomyl Samples," dated May
2, 1985. All the samples were found to be free of
nitrosamines at the 0.1 ppm level.

No other information is required on this topic.

Analysis and Certification of Product Ingredients

The registrant has provided preliminary analysis
of 6 batches of technical grade benomyl, 1984 Belle
Plant Production, along with the methods of analysis

The results of the preliminary analysis of these
six batches are discussed in Confidential Appendix

The data submitted by the registrant meets our
requirements and no further information is required

62-1 - Preliminary Analysis
(see discussion under 62-3).
B.
for this topic.

62-2 -

Certification of Ingredient Limits

The registrant has submitted a statement of
composition giving the lower and the typical average
(and not the upper) limit for active ingredients,
along with the upper limit for the impurities in
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technical benomyl. This does not qualify as a
certification of limits statement.

This is a data gap.

Analytical Methods to Verify Certified Limits

63-2 to 13 -

The registrant has submitted methods for the
determination of active ingredients and impurities.
These procedures are discussed in Confidential
Appendix C, attached to this report. The methods
appear to be satisfactory.

No further information is required from the
registrant for this topic.

Physical and Chemical Characteristics

The physical and chemical characteristics of
benomyl have been updated by the registrant and are
as follows:

63-2 Color: Tan

63-3 Physical State: Solid

63-4 Odor: Negligible

63-5 Melting Point: Decomposes without melting

63-7 Bulk Density: 28 1lbs/cu ft

63-8 Solubility (g/100 g solvent at 25 °C)
Solvent Solubility
Chloroform 9.4
Dimethylformamid 5.3
Acetone 1.8
Xylene 1.0
Ethanol 0.4
Heptane 0.04
Water approx. 2ppm



63-9 Vapor Pressure: Negligible

63-10 Dissociation Constant: N/A

63-11 Octanol/Water Partition Coefficient: 23

63-12 pH: N/A

63-13 Stability: Stable under normal, dry storage
conditions. Decomposes in the presence of
moisture.,

The vapor pressure should be given as other
than negligible, if it is less than 1 x 10~7 mm Hg
it should be given as that. Also, the pH of a
water solution of benomyl is needed. These are
data gaps.

Revised Tables A and B are attached to this
report.

Attachment I: Tables A and B (2 pages)

copies to: Benomyl Registration Standard, S.F., Reviewer, PMSD/ISB,
Jacoby, PM#21, R.F., Circu

Attachment II: Confidential Appendices A, B, and C (6 pages)

copies to: Benomyl Registration Standard, Reviewer, PMSD/ISB, S.F.,
Toxicology (M. Copley), Jacoby, PM#21,

cc: Benomyl Registration Standard, R.F., Reviewer, PMSD/ISB,

S.F., Circu, Jacoby PM#21, Toxicology (M. Copley)
RDI:R.B.Perfettis 11/04/85:RDSCHMITT:11/14/85.
TS-769:RCB:Reviewer:G.P.Makhijani:557~7484:RM: 800: CM#2
KENDRICK CONTRACT TYPING



*poaTnboa sT TAwouaq TEITUYDD] U ESINTAINJTP
-£‘| Jo uoTjeUTWIAlSp JoF danpesoid oTydeabojewoayo seb ay3z UT PEZTITIN SEM I030938p JPYM O} S UOTIRWIOIUL
*aTqeoTTddy 3ON = YN {peatnbey = ¥ {3uaTpaibut aaTioe PoTITiNG = IVd {JUSTPaIbur aaT3oe opeab TedoTuyodsy = IVHL

0L¥6SZ °*ON uOoTSSeIDVY
OLV6GC °*ON UOTSS800Y

0OLP6GC *ON UOTSSaD0V

0L¥6SC °ON UOTSS8adOY
a93deyd AnsTwayd 3onpoiad
ag3deyn Axgstwayd 3onpoiad

ae3deyd AxysTweyd 3Ionpoid
aoadeyp Aazstwayd jonpoad

0LV6SC °ON UOTSSa0DVY

0L¥6GC °ON uoTsseddVY

0L76STZ °*ON UOTSS20DY

ae3deyn AxzsTwayd 3onpoad

uoT3lelTD SouaIajad

¥dd

dda

¥dda

¥dd
999
98

=TT
@9s

¥dd

¥daid

¥dd

995

X

X

L

L

[ou] [se4]
ipeatnbey ejeg
TRUOT3ITPPY 24y

|

M

v/

(- A A A - A A

(<4

snye3s
SUTTOPTND

Ivd X0 VDL

YYOL
I¥OL
INOL

INOL
I¥Dd
IVaL
IOk
INOL
I¥OL
INDL
INDL
IVDL

INDL

INDL
INOL

seTdwes jo TejjTuqns

£A3TTTqERS

Hd

JUSTOTFIS0D uoTITIAR]
aa3epm/Touel o0
JUB}SUOD UOTIRTO0SSTA
sanssaid Iodep
A3TTIOMTOS

L3ysusg YIng

jutod buytrod

jutod buraTeW

aopo

sneys 1eodrsiyd

aoToD

1-v9

€1-t9
clL-€9

LI-€9
0lL-t9
6—~t9
8-t9
L—-€9
9-¢9
S-€9
¥-£9
£-¢€9
c-£9

:SOT3STAIJORIRYD TEOTWAYD pue TeoTsiyd

SITUTI POTITAIAB) LAJTI8pA O3
SpoYylan TeoTid Teuy
SITWTT
3UL8IpPeabul JO UOTIEDTFTIAID
sTsfTeuy AaeutwtTaid

£-29

¢-29
1-29

$S3USTPaabul 30Npoad JO UOTIEDTITIASD pue STsSATeuy

IVOL
IYOL
INOL

@oue3lsqus
3IS8L

soT3Tandul 3JO uoTjewiod
S59001d .pue STRTIIIEW
sjuaTpaabur jo L3T3uUspl

€-19
<-19
-9

suoty Tsodwo) pue A3 T3UsSpl 3onpoid

359], JO SueN pue UOT3EITD QUITIPIND

TAwousdg Teoruyoal 103 sjuaweIrnbey vjeqg oTadULn ¥ STURL

Ax3sTway) 3onpoid



-~
o)
= J

dIANTONI ION SI NOILVYWYOJNI TOYLNOD ALITYNO

.vmuﬂmuwu Wﬁ,ﬁmsocmn Hmowﬁnumw ut

I - 11 S5 0io5o0 3R o s@ uomeuIont q

‘aonpoxd osn-butanioenuRi B Se SOAISS OSTR TROTUYDDl UL p

soTqeoTTdde 10N = ¥N {pexinboy = ¥ {3onpoad esn-buranioeinuer = JdW

0LP6GZ °*ON UOTSS@00VY ¥dd

0LP6GT *ON UOTSS8OOY Ydd

0LP6G2 °ON UOTSS3adOVY VdH

aoadeyp AagsTtwsyd 3onpoag o998

UOTIBITO @OUaIajay

[ou]} [s84] sniels
épaatnbey eneq dUTTOPIND
TeuoT3IppY aIv¥

dn saTdues jyo Te3jjztuqns L-%9

sjusuwaatnbay z8ylzo0

dn : Hd  Zl-£9
an S3TUTI POTITIISD

A3Tasp 03 SPoylzaW TeOTIL Teuy €=29

dW  S3ITUPT 3USTPaIbul JO uUOT3IBOTITIASD z-29
an seTdwes

3onpoid I0 sTsATeuy AIruTuTIeaig 1-29

$53U8TPaIbUI 3ONPOId FO UOTIROTITIASD DuUR STSATRUY

dn sat3ytandur
JO uot3zRWIOI FO UOTSSNOSTA €~19

duW $89001d butanjoejnuey pue STETI
-33eW buTuutbhog jo uotradraosag 2~19

dW sjusTpeabul JoO 8aINSOTOSTIQ
pue A373Uepl 3oNpPoad 1=19

iuoT3 Tsodwo) pue A3T3uspIl 3onpoxd

soue3sqns 3S9] JO SWeN pue UOI3IB3TD BUTTSPIND
AS8L

pTAuousg ButurelzuUo)

sjonpoiad 9sn-butanjioejnuel o3 sjusweatnbay eyeq o13toeds 3onpoad ‘g 9TdRl

Aaastweyd 3onpoad




BENOMYL: SCIENCE REVIEWS

Pages 7 through 12 are not included. The pages contain
manufacturing processes and quality control procedures.



