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EXECUTIVE SUMMARY

The biotransformation of [1-'*C]N,N-dimethyldecanoic acid amjdeé(hzl_comid) was studied in.
Hoefchen silt loam soil (pH 6.0, organic carbon 2.4%), Speyer 2.2 1oaJﬂy sand soil (pH 6.6, organic
carbon 2.29%), and Laacherhof silt loam soil (pH 8.1, organic carbén b 9%) from Germany for 50
days under aerobic conditions in darkness at 20 % 2°C and a soil mé‘zist@_}re content of 40% of
maximum water holding capacity. Halcomid was applied at a nominalrate of 0.8 mg a.i./kg soil,
(equivalent to 600 g a.i./ha assuming incorporation to 5 em depth and bulk density of 1.5 g/em®).
This experiment was conducted in accordance with German Guideli‘neél"%and in compliance with
OECD, Swiss and USEPA GLP Standards. The test system consis;ied of glass metabolism flasks
containing treated soil (100 g dry wt) that were incubated in a dark éir—k;,pnditioned room. The
flasks were connected to a flow-through volatile trapping system usiing‘ailumidiﬁed, CO,-free air and
consisting of two flasks of 2N NaOH and one flask of ethylene glyqiol'. For the Speyer 2.2 and
Laacherhof soils, single soil samples (duplicate at 4 and 16 days) weére ¢ollected after 0, 1, 2, 8, and
50 days of incubation. For the Hoefchen soil, single samples were c'llollgcted at 0, 1, 2, 4, 8, 50 days
(duplicates at 16 days). Soil samples were extracted with acetoniu-iife, éﬂ:etonih‘ile:water (1:1), and
water until <5% of the applied was detected in the extract; details oﬁtht}!gcxtraction procedure were
not provided. The soil extracts, extracted soil, and volatile trapping I”gnajﬁ_ rials were analyzed for
total radioactivity using LSC. The soil extracts were analyzed for [*{C]halcontid and its
transformation products by TLC; [*C]eompounds were identified b 'E co :{np'arison to reference
standards. : L

siined throughout the study;

The test conditions outlined in the study protocol were reportedly rnzlimﬂ
supporting data were not provided. "

The overall recoveries of radiolabeled material throughout the study ;iave'gaged 98.6 & 5.2% (range
92.1-110.0%) of the applied in the Hoefchen silt loam soil, 98.3 + 5.0%i{range 94.3-111.3%) in the

Speyer 2.2 loamy sand soil, and 100.0 £ 3.6% (range 96.5-108.0%) m th(le Laacherbof silt loam soil.
None of the soil systems evidenced a loss of radicactive residues over time.

" Yl .
In Hoefchen silt loam soil, [“Clhalcomid decreased from 104.6% of thejapplied at 0 days
posttreatment to 9.2% at 1 day, 1.6% at 8 days, and 0.9% at 50 days.j?ﬁ% only major transformation
product was N,N-dimethylsuccinic acid (M3; WAK 6747), which was a ';'naxunum of 26.8% of the
applied at 1 day posttreatment, declined to 5.7% at 2 days, and was 550.1-% at 8-30 days. The only
identified minor transformation product was N,N-dimethylmalonic aéid (M2; Acid of WAK 7034)
at a maximum of 8.5% of the applied. [“C]Residues remaining at th§ oxilgm totaled a maximum of
7.5% of the applied at 1 day posttreatment and other unidentified regifon%fof radioactivity were
£2.5%. Extractable [ “C]residues decreased from 104.6% of the applied it 0 days posttreatment to
3.7% at 50 days, while nonextractable residues increased to a maximim of 12.2% at 2 days and
were to 10.1% at 16-50 days. "*CO, accounted for 32.9% of the applied 155' 1 day posttreatment,
76.6% by 4 days, and was 83.7% by 50 days. Volatile organics totaléd <0.1% of the applied at
study termination. . -

i

i
i

In Speyer 2.2 loamy sand soil, {"*C]halcomid decreased from 108.5%]of the applied at 0 days
postireatment to 8.7% at 1 day, 1.8% at 8 days, and 0.9% at 50 days. ?I‘hcf'lmajor transformation

]
H
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products were M3 and M2. M3 was a maximum of 26.1% of the apfpliéld at 1 day postireatment,
declined to 1.3% at 2 days, and was <0.2% at 4-50 days. M2 was amaximum of 13.7% of the
applied at 1 day, declined to 6.4% at 2 days, and was <0.6% at 4-50,4(13.%. No minor transformation
products were identitied. ["“C]Residues remaining at the origin totaled|a maximum of 10.8% of the

. applied at 2 days posttreatment and other unidentified regions of ra(ijo Gtivity were <5.1%.

Extractable [“Clresidues decreased from 108.5% of the applied at 0ldays postireatment to 3.2% at
50 days, while nonextractable residues increased to an average maxijmli}fn of 11.2% at 4 days and
were 9.4% at 50 days. "“CO, accounted for 30.1% of the applied by,1 day posttreatment, averaged
75.5% by 4 days, and was 84.9% by 50 days. Volatile organics totaled'%0.1% of the applied at
study termination. . : ‘
In Laacherhof silt loam soil, [*Clhalcomid decreased from 104.6% of the applied at 0 days
posttreatment to 15.2% at 1 day, 2.6% at 8 days, and 2.5% at 50 dayls "ifhe only major
transformation product was M3, which was a maximum of 61.4% oﬂthéf applied at 1 day

postireatment, declined to 34.0% at 2 days, and was <1.1% at 4-50 dﬁayé

The only identified minor

transformation product was M2 at a maximum of 0.6% of the applieti:l aﬁé,} day posttreatment.
["CJResidues remaining at the origin totaled a maximum of 6.6% offthélapplied at 4 days

posttreatment and other unidentified regions of radioactivity were s(i.S“é
decreased from 104.6% of the applied at ¢ days posttreatment to 5.6% at
nonextractable residues increased to 12.3% at 8 days and were 10.8% at!

. Extractable [*C]residues
50 days, while
50 days. CO, accounted

Minor identified transformation products:

for 15.6% of the applied by 1 day postireatment, averaged 72.5% by;_ih- days, and was 83.0% by 50
days. Volatile organics totaled <0.1% of the applied at study terrrﬁngﬁollﬂ.
P
In all three soils, the observed DT50 was <1 day for halcomid and < dai!y for its major
transformation product N,N-dimethylsuccinic monoamide (M3). Pre‘g_cisé half-lives could not be

calculated because >80% of the applied halcomid degraded between ihe’liirst and second samplings,

and zca. 50% of the measured N,N-dimethylsuccinic acid monoamide d‘_zgraded between the day of
measured maximum concentration and the next sampling interval. ‘
|

A transformation pathway was proposed by the study author. Hal conélid It}iegraded to N,N-
dimethylsebacic acid monoamide via oxidation of the decanoic acid. De igradation continued via

fatty acid oxidation to the monoamides of the N,N-dimethylsuccinic éicici and N,N-dimethylmalonic

acid with the ultimate formation of CO,. - % "

Resuits Synopsis:

Soil type: Hoefchen Silt loam.

DT50: <1 day (observed). :

Major transformation products: :
N,N-Dimethylsuccinic acid monoamide (M3; WAK: 6747).
CO,.

N,N-Dimethylmalonic acid monoamide (M2; Acid of WAK 7034),
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Soil type: Speyer 2.2 loamy sand loam,

DTS0: <1 day (observed).

Major identified transformation products:
N,N-Dimethylsuccinic acid monoarnide (M3; WAK 6747). |

N,N-Dimethylmalonic acid monoamide (M2; Acid of WAK 7034). -

CO,.
Minor identified transformation products:

i
;
E
None.

EPA MRID Number 45369736

Soil type: Laacherhof Silt foam.
DT50: <1 day (observed). ;
Major transformation products:
N,N-Dimethylsuccinic acid monoamide (M3; WAK 6747).
CO,. i ’
Minor identified transformation products: :

|
N,N-Dimethylmalonic acid moncamide (M2; Acid of WAK '?-:i{}%
|

i

]

Study Acceptability: This study is classified as supplemental. It is sgﬁlientiﬁcally valid but does

not meet the requirement for an aerobic soil metabolism study becaufse t
inadequate to establish the pattern of decline for halcomid, >80% of "Ethe
between time 0 and the first sampling interval (day 1).

1. MATERIALS AND METHODS

GUIDELINE FOLLOWED: This study was conducted in accord]

e

he sampling intervals were
:applied halcomid degraded

dnce with Richilinie Teil IV,

4-1 BBA der Bundesrepublik De utsghland (December 1986, p.
15). The following significant devition from USEPA
Subdivision N Guideline §162-1: wég’i noted.

The sampling intervals welfe iﬁ%adequate to accurately
establish the degradation half-life of halcomid. Halcomid
decreased from 104.6-108.5% of the applied at 0 days

posttreatment to 8.7-15.2% at

1 day; it is preferred that no

more that ca. 10% of the applied dissipate between
successive sampling intervals.|:This does not affect the

validity of the study.
COMPLIANCE:

and USEPA GLP Standards (p. 15)
Confidentiality, GLP, and Quality

provided (pp. 2-7). A Certification
provided. :
Page 4 of 20
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PMRA. Submission Number {...... E EPA MRID Number 45369736
T
A.MATERIALS:
1. Test Material: [1-"*C]Haleomid (p. 21).
Chemical Structure: See DER Aftachment 2.
Description: Colorless liquid (p. 20).
Pl
Purity: Radiochemical purity: 100.0% gp !il).
Batch: A 387. ‘1
Analytzcai punty Not reported .
Specifie dctivity: 100.5 mCi/g (ﬁ 72 MBq/mg).
Location of the radiolabel: | Carbojia {carbenyl carbon).

Storage conditions
of test chemicals:

Table 1: Physico-chemical properties of halcomid.

The test material was stored in the dark in a freezer (p. 21).

Parameter Values Comments ||
Molecular weight; 199.4 g/mol E
Molecular formufa: C,,H,,NO E_ ;
Water sﬁiubility: 270 mg/L in water 4t 20°C and pH 5.5
Vapor pressure/volatility (Pa): Not reported. ;
UV absorption; Not reported.
pK,: Not reported,
K, og K, Not reported
- J{ Stability of compound at room lemperature: Not reported. ,
Data obtained from p. 20 of the study report, [
!
i
!
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P
2. Soil Characteristics:
- . , |
Table 2: Description of soil collection and storage. ]
Description ' Hoefchen Speyer 22 Laacherhof
Geographic location: Hoefchen, Germany LUFA, Speyer, ée any | Laacherhof, Germany
Pesticide use history at the Not reported, None since an‘n'}al a€|tcst ' Not reported.
coliection site: facility. .
F G
Collection date: Not reported, Obtained Janvary 1991. | Not reported.
5]
Collection procedures: Not reported. '
S8ampling depth: Not reported. :
7|
Storage conditons: Not reported. Stored in concrete || Not reported.
cylinders outdoors.
Storage length: Not reported. '
Preparation: Sieved (2.0 mm), z
Data obtained from p. 18 of the study repont. i

Page 6 of 20
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Table 3: Properties of the soil.

i i
| EPA MRID Number 45369736

Property Hoefchen Spe]}er 22 Laacherhof
Soil texture:” Silt loam ' Loatny Lhnd Silt loam
% sand (>0.063-2.0 mm): 2.5 82.0; ; 359
% silt (0.002-0.063 mm): 81.9 130 | 52.9
% clay (<0.002 mm); 15.6 sif o 11.2
pH  0.1M CaCly: 5.8 6271 7.3
water: 6.0 6.6% 8.1
Organic carbon (%) 2.4 2200 0.9
|
CEC {meq/100 g): 10.0 9.7 I. 10.0
Water holding capacity (%): 55.0 44.3% i 35.0
40% Maximum water holding capacity: 22.0 17.7 ] 14.0
Bulk density {g/cm’): Not reported. 1
Microbial biomass | Start 523 3697 30.1
{mg C/100 gY: IR
Untreated | 54.5 397" 4 24.4
Completion T
Treated 32.0 336 : 263
Soil Taxonomic classification: Not reported. :
Sail MaEEmg Unit; Not reported. :
Data obizined ? from Table 1, p. 40 of the study report. il
1 The registrant did nat characterize the soils aceording to the USDA Soil Tcxturall C135s1f cation system, in which sand
parnc]es are 0.05-2.0 mm in diameter, silt 0.002-0.05 mm, and clay <0.002 mm. !
's
B. EXPERIMENTAL CONDITIONS:

1. Preliminary expenments. No prefiminary studies were descnbed

Page 7 of 20
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2, Experimental conditions:

Table 4: Study design.

Criteria

Hoefchen

Spey

Laacherhof

Duration of tbe test

50 days. ii

of 2.2
]

Soil condition (air dried/fresh):

Moist (not further specified).

100 g dry wt equivalent.

0.80 mg a.i./kg dry soil, equivalent 10
incorporation to 5 cm depth and bul}c density of 1.5 g/em’.

0 (100 g a.i/ha assummg

Soil {(g/replicate)
Test concentrations (mg Nominal:
a.i/kg soil and
eguivalent kg a.i./ha):
Actial;

0.808 mg a.i/kg dry soil (606 g|ta LS

i111a).

Control conditions, if used

Sterile controls were not used.,

No. of Replications: Coutrols

Sterile controls were notused.

l

Treatmenis

Single samples, except duph’catef‘l on flavs 4 and 16,

Test apparatus (Type/material/volume):

(Glass metabolism flasks (not further] Jes;cnbed) containing treated
soil (100 g dry wt equivalent) weére
volatile trapping apparatus and ihcublited in a dark air-conditioned
room. The test apparatus is 111ust'ratcd in Scheme 1, p. 52.

\«rhed to an individual

Details of traps for CO, and organic
volatiles, if any:

Humidificd, CO,-free air was fors::ed* 30-60 miL/miz} through a
sample flask, then sequentially thro
one flask of ethylene glycol trapﬁmé dolution, The number of
NaOH traps was reduced to one afterl% days posttreatment.

4k two flasks of 2N NaOH and

If no traps were used, is the system
closed/open?

Volatile traps were used.

Identity and concentration of co-solvent:

%
!
i

Acctone (ca. 0.5% by volume, res 1evg;ér calculated}.

Test material Vol of test §|
application: solution 580 14100 g soil (dry wt. cquwalent)c
used/treatment; iil
Application The test substance was applied dropngse onto the soil using a
method; Hamilton syringe, then the soil was muced by shaking and the
moisture content adjusted, Lo
Co-solvent
evaporated; No.
Any indicatior of the test material adsorbing
to the walls of the test apparatus? None,
Microbial biomass of controls (mg Crkg): Sterile controls were not uged. _
Microbial biomass of the treated soil; initial: 52.3 Inijial; 3(3 91 Initial: 30.1
(mg C/10G g) Final: 52.0 (treatcd) Final: 33.5 (treated) | Fioal: 26.3 (treated)
54.5 (untreated) 39.7 (untr Datc;%i) 24.4 (uatreated)
Page 8 of 20 |?-
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I
Crileria Hoefchen S]zrilayeizl'E 2.2 Laacherhof
Experimental Temperature 20+£2°C : ;
condilions: (°C): 5o
. 'g 1
Moisture 40% of the maximum moisture il_‘lolf:!' ¢ capacity.
contenl: '
5 7
Moisture The soiis were weighed weeklyand ée-moislcncd with bidistilled
mainlepance waler as needed, }
method: i
T
Continuous Yes ‘
darkness: P
Other details, if any: None. i

Daia obtained from pp. 16, 18, 19, 22, 23, Table |, p. 40, Table 5, p. 44; Table 7,

of the study report.

3.4

3. Aerobic conditions: Humidified, CO,-free air was continnously : i

verify that the soil remalned aeroblc throughout the study.

4, Supplementary experiments: To produce suffieient material to 1c[en
M2, eight additional flasks containing 106.2 g {dry weight) of Speyer

2.2

6, Table 9, p. 48; Scheme 1, p. 52
|

|

forckd (30-60 mL/min) through

the sample flasks (p. 23; Scheme 1, p. 52) No measurements such as rédox potentials were made to
5

|

xfy the radioactive fraction
) loamy sand soil were

treated with halcomid (Batch No. A387/1; p. 21) at 97 mg/kg and mc,hbated as described in the
definitive study for 21.25 hours (p. 25). The soil was extracted sequentl;ally with acetonitrile,

acetonitrile:water (1:1, v:v), and water. The acetonitrile:water extra

ct vyere combined,

concentrated, reconstltuted in methanol and chromatographed using TLC {solvent system SS2).

The relevant radioactive region was isolated, eluted from the silica W’lﬂl

thethanol and analyzed by

GC/MS. M2 was derivatized with trimethyl anilinium hydroxide and anglyzed by GC/MS with

positive jon detection in the electron impact and the chemical 1omzat10n

Fnode(p 30). Methane

was the ionization gas. The synthetic reference (WAK 7034) was alrﬂaég} methylated (methyl ester
of N)N-dimethylmalonic acid monoamide). |

Page 9 of 20
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i

5. Sampling:

Table 5: Sampling details. |

Criteria Details !
==
Sampling intervals (days): 0,1,2,4,8, 16, and 50 days ] R
Sampling method: ‘ For Speyer 2.2 and Laacherhof soils: DuLhcAte flasks were collecied a1 4 -

and 16 days; single flasks were collected at OJ 1,2, 8, and 50 days.
For Hoefchen soil: Duplicate flasks were kol cred at 16 days; single flasks

were collected at 0, 1, 2, 4, 8, and 50 dayé i

Method of collection of CO, and - Trapping solutions were collected and replaceii at each sampling interval or
volatile organic compounds: weekly, whichever was shorter, through 28 diys. After 28 days, trapping
solutions were collecled at each sampling {mtcrval or every two weeks,
L.
Sampling intervals/times for: ool
Sterility check: Sierile controls were not used, 1 ‘
Moisture coatent: The moisture contenl was measured weekiy
Redox polential/other: Not determined, i T
Sample storage before analysis; Samples were extracted on the day of saméplmg The sample extracts were
' generally analyzed by TLC on the day of exlrdclwn, if analysis was not
conducled within 2-3 days, samples were tor%ad at eq. -20°C for a few days,
Other chservations, if any: None. 'ji.

Dala obtained from pp. 23-25 of the study report, : !

C. ANALYTICAL METHODS:

Extraction/clean up/concentration methods: At sampling, the soil was ‘extracted up to 2 times
with acetonitrile, 1-4 times with acetonitrile:water (1:1, v:v), and 1 tinle W'lth water; additional
information about the extraction procedure (i.e., shaking, ambient tempel‘ature) was not provided
{p. 25, Scheme 2, p. 53). Extractions with the same solvent were contmued until <5% of the applied
was recovered in the extract, The extracts were combined and allquots w'eﬁ're analyzed using L8C.
The remaining extracts were concentrated using rotary evaporation anél adhlyzed using TLC,

/
Nonextractable residue determination: Subsamples (ca. 1 g) of the gdnelh extracted soils were
analyzed for total radioactivity by LSC following combustion (p. 26) | ll
Volatile residue determination: Aliquots (0.5 L) of the trapplng 50
total radioactivity using LSC (pp. 24, 26). The presence of “CQ, in th
using precipitation with barium hydroxide.

o

ut_i_ ons were analyzed for
I\iaOH traps was confirmed

(U

1
Total “C measurement: Total “C residues were determined by summin ¢ the concentration of

residues measured in the soil extracts, extracted soil, and volatile trapsl (T -’Ele 7, p. 46).

[u¥]

Derivatization method, if used: A derivatization method was not employed.
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Identification and quantification of parent compound: {”C]Resmlue
extracts were separated, quantified, and identified by one-dlmensmnal T
em x 20 ¢m or 20 x 20 em; 0.25 mm thickness; 60 F,.,) developed i m (S
chloroform:acetonitrile:acetic acid (50:50:2, viviv; p. 27). The samp'les
with an unlabeled reference standard of halcomld (Purity 98.8%; R; I0 8
The plates were visualized by exposure in an jodine chamber after bé ing
bromocresol green, bromoeresol blue, potassium permanganate, and!
areas were located and quantified using a linear analyzer (pp. 27-28)

To confirm the results of the TLC analyses using $S2, sample extrac
reverse-phase one-dimensional TLC on RP-18 F,.,S plates developed ir
(98:2, viv; p. 27). The RP-18 plates were visualized using the spray
to NH, vapors. Halcomid Rf 0.88 (Table 3, p. 42).

sod

tsw

{
reag

;h MRID Number 45369736

in the concentrated sample
LC on silica gel plates (5

52)

were cochromatographed

8 p. 20; Table 3, p. 42).

4

sprayed with a mixture of

urn carbonate; radioactive

ere also analyzed using

%(S S4) chloroform:methanol
ent followed by exposure

Confirmation of the TLC soﬂ extract residue identification using HPLC

substantial Josses of radioactivity from the samples during pmparatldn w

used to elucidate the purity of the ['“C) halcomia test material (pp. 28-2

rgas atternpted; however,
re observed. HPLC was

Identification and quantification of transformation products: Trans nnatlon products were

quantified and identified using the methods described for the parent. : AL
on the silica plates were scraped from the plates, eluted with methanol
plates using chloroform:methanol (50:50; v:v) as the developing solv

standards used during TLC were: :

]

N,N-dimethyloctanoic acid amide (A; Rf 0,85 in SS2 and SS4pu
N,N-dimethylsuccinic acid monoamide (M3; Rf 0.30 in $S2, 0:34
N,N-dimethylmalonic acid monoamide (M2; Rf 0.13 in SS2, 0325
decanoic acid {B; Rf 0.84 in $S2, 0.86 in S84, purity >98%);

pentanedioic acid (M; Rf 0.32 in SS82, 0.40 in S84, purity >999

butanedioic acid (O; Rf 0.23 in 882, 0.31 in $54, purity >99%,

0);

* * * * L] *

ent

0, TLC zones M2 and M3
d reanalyzed on the RP-18
l(p. 27). The reference

ity 97.0%);

in S84, purity 92.8%);
m S84, purity 100%);
|

and

o e

Tables 2-3, pp. 41-42),

Detection limits (LOD, LOQ) for the parent compound: The L1m1ts f} Detection were 0.1% of

the applied (0.8 ug/kg soil) for TLC and 0.5% (4.0 pg/kg) in HPLC (pp.
Quatification were not reported.

Detection limits (LOD, LOQ) for transformation pruducts The LO
parent. The LOQs were not reported.
II. RESULTS AND DISCUSSION:
A. TEST CONDITIONS: The aerobicity, soil meisture content, and o

conditions were reportedly maintained throughout the study; howevef
provided.

Page 11 of 20
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B. MATERIAL BALANCE: Total ["*C]residue recoveries averacpd 98 6 & 5.2% (range 92.1-
110.0%) of the applied in the Hoefchen silt loam soil, 98.3 £ 5.0% ( ange 94.3-111.3%) in the
Speyer 2.2 loamy sand soil, and 100.0 + 3.6% (range 96.5-108.0% )m the Laacherhof silt loam soil

(Table 5, p. 44, Table 7, p. 46 Table 9, p. 48). There was no pattem ofJoss of material with time in
any ofthe soils. P

Page 12 of 20
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Table 6a: Biotransformation of {**CJhalcomid in Hoefchen silt 1oam sou
applied radioactivity (mean * s.d when n = 2), under aerobic condition:

.",.—“'

| EPA MRID Number 45369736

, expressed as percentage of

Sampling nmeg; {da}j{s}
Compound 4
0 1 2 4 i 8 16 50

Parent 104.6 92 5.6 40 {116 fu4xe3| os

(Halcomid, Rf 0.88)

Origin : <0.1 7.5 7.1 5.5 |49 41203 | 28
M2 <0.1 8.5 4.6 0.6 || il <01 <0.1 <0.1
N.N-Dimethylmalonic acid

imonoamide E

(Acid of WAK 7034, Rf0.13) 1ql

M3 <0.1 26.8 5.7 06 11101 <0.1 <0.1
'N,N-Dimethylsaccinic acid i

monoamide (WAK 6747, Rf i

0.30) 1t

Rest (other unidentified <0.1 2.5 2.2 0.3 0.3 <0.1 <0.1
Jradioactivity}I :

Total extractable residues 1048 . - 545 ’ 252 11.0 6.9 5.5+00 3.7
Nonextractable residues 5.4 11.4 12.2 11.9 109 |10.1=00[ 10.1
Co, ' . 32.9 61.2 766 i 792 |783x25| 837
Volatile organics - <0 1.

Total % recovery 110.0 98.8 98.6 995 il loro ]o39s25| 975

Data obtained from Table 5, p. 44 of the study report. Means and standard deviations

duplicate sampling) were calculated by the reviewer.

1 Other unidentified radioactivity consisted of <3 unknown radioactive fractions sl .5

134, p. 66.
2 Volatiles were not collected from day 0 samples.
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Data Evaluation Report on the acrobic biotransformation of hileo

PMRA Submission Number {......}

O SR

| axoa .
gud in soil

i
EPA MRID Number 45369736

Table 6b: Biotransformation of ['*Clhalcomid in Speyer 2.2 loamy sang

soil, expressed as

T
percentage of applied radioactivity (mean =+ s.d when n = 2), under aerobic conditions.
Sampling tunei§ (dpys)
Compound T
0 1 2 4 8 16 30
Parent 108.5 8.7 4.0 39+ 05 1.8 1.1+0.1 0.9
{{Halcomid, Rf 0.88) ’ i
Origin <0.1 83 108 {55202 |1l 3e }37zo1) 21
M2 <01 | 137 64 | o06=01f| <0 <0.1 <0.1
HN,N-Dimethyimatonic acid il
monoamide
(Acid of WAK 7034, Rf0.13) _
M3 <0.1 262 13 lo2+o00l| fl<00: | <01 <0.1
N,N-Dimethylsuccinic acid : ’
moncamide (WAK 6747, R
0.30) i
Rest (other unidentified <0.1 5.1 23 | osx01}] Jou <0.1 <0.1
Iradioactivity)’
Total extractable residues 108.5 62.0 24.8 10.6=03 5.8 48+0.1 3.2
Nonextractable residues 2.8 22 11.0 11.2+£03 10.5 10.6 £0.5 9.4
CO, 7 30.1 61.4 75.5 % 0. 4E 81.6 80.9+0.9 84.9
Volatile organics 2 0.1
Total % recovery 111.3 94.3 97.2 973i04ﬂ 11379 96,2 = 0.4 7.5

Data obtained from Table 7, p. 46 of the study report. Means and standard devlat:ens ﬁbr days 4 and 16 {oaly intervals

with duplicate sampling) were calculated by the reviewer,

1 Other unidentified radicaclivity consisted of <3 unknown radioactive fractions <

16B, p. 69.
2 Volatiles were not collected from day 0 samples.

3 Quantification of the origin on day 2 was based on silica gel plates re- developed in a1
chloroform:methanol (50:50, viv) and counld be separated into af least two fracti ensi
at origin, and at least one or more additional radioactive zones totaled 9.0% (p. 37; Fig"

Page 14 of 20
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Data Evaluation Report on the aerobic biotransformation of halcos

PMRA Submission Number {

1
i

1 oot oo o

mid in soil

E ?‘:A MRID Number 45369736

Table &¢: Biotransformation of [“*Clhaleomid in Laacherhof silt loam 5011 expressed as percentage

of applied radioactivity (mean & s, d when n = 2}, under aerobic condmn‘ns

Sampling times {daly!s)
Compound :
0 1 2 4 |8 16 50
Pareat 1046 | 152 909 |4as=rif ll2s [32:01 | 25
(Halcomid, R 0.88) :
Origin <0.1 6.0 55 |e66x13]| 56 |41%04| 27
M2 <0.1 0.6 0.5 0.4£0.15} {'=0.1 <0.1 <0.1
N.N-Bimethylmalonic acid )
monoamide
Acid of WAK 7034, Rf0.13)
M3 <{0.1 614 34.0 1.1=1.1 <(.1 <0,1 (.1
N,N-Bimethylsuccinic acid
monoatnide (WAK 6747, Rf !
0.30) _ ‘
Rest {other unidentified <Q.1 (.1 0.8 02£0.1 3 0.1 <0.1 (.1
radieactivity)’ |
Total extractable residues 104.6 83.2 50.7 13.1 £ 1.7} 5| 8.3 72403 5.6
Nonextractable residues 34 5.1 9.3 11.9 £ 0.8 12.3 12,1£0.1 10.8
co, 2 15.6 385 |725%241 |72 |794+05| 830
Volatile organics —3 <01
Total % recovery 108.0 103.9 98.5 976£1.5 07.9 98.6+0.1 99.4
Data obtained from Table 9, p. 48 of the study report. Means and standard deviatidns {for days 4 and 16 (only intervals
with duplicate sampling) were calculated by the reviewer,
1 Other unidentified radicactivity consisted of s2 unknown radioactive fractmus. ,
2 Volatiles were not collected from day ( samples.
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C. TRANSFORMATION OF PARENT COMPOUND: In Hoeféhelisﬂt loam soil,
{“Clhalcomid decreased from 104.6% of the applied at 0 days posttreatment to 9.2% at 1 day, 1.6%
at 8 days, and 0.9% at 50 days (Table 5, p. 44). 1[

§ ok
In Speyer 2.2 loamy sand soil, {*Clhalcomid decreased from 108.5% o#the applied at 0 days
postireatment to 8.7% at 1 day, 1.8% at 8 days, and 0.9% at 50 days (Td{;:le 7, p. 46).

In Laacherhof silt loam soil, ["“Chalcomid decreased from 104.6% of tﬂe applied at 0 days
posttreatment to 15.2% at 1 day, 2.6% at 8 days, and 2.5% at 50 days (’E‘E%ble 9, p. 48).

!
HALF-LIVES: An accurate half-1ifé for halcomid in the three soilsicolild not be calculated:
‘because >80% of the applied halcomid dissipated between the first tio Elampling intervals. In all
three soils, the observed DT50 is <1 day. The study author, using 1.5 ad%! 2™ order kinetics models,
calculated DT50 values of 0.02-0.27 days; DT90 values 0.65-2.46 (p'lp 33-34, 37, Table 12, p. 51).

e
: i
Half-life/DT50 values: .
First order Linear k ]
Seil PR DTS0 DT
Half-life Regression equation I | L"‘ (days) {days)
TE
Hoefchen sili leam <1 day; could pot be accuralely calculated using the data prf;gvided 0.02 0.65
Speyer 2.2 sandy loam | <1 day; could not be accurately calculmed using the daL::a pt ul\‘ided 0.04 1.14
Laacherhof sil loam <1 day; could nol be accurately calculated using the dat; pr_o;inded .27 2.46

Registrant-calculated DT50/DTY0 values obtained from Table 12, p. 51 of the studij reﬁJéhrt.

|
TRANSFORMATION PRODUCTS: In the Hoefchen silt loam soil'! th!tL- only major
transformation product was N,N-dimethylsuccinic acid (M3; WAK 6’;47)5 which was a maximum
0f 26.8% of the applied at 1 day postireatment, declined to 5.7% at 2 c‘iayé‘" and was <0.1% at 8-50
days (Table 5, p. 44). The only identified minor transformation prod\i}:t \Lf‘las N,N-dimethylmalonic
acid (M2; Acid of WAK 7034) at a maximum of 8.5% of the applied élt léliiay posttreatment; it was
4.6% at 2 days and <0.6 at and after 4 days. {"“C]Residues remaining at ﬂ?e origin totaled a
maximum of 7.5% of the applied at 1 day posttreatment and other unidentified regions of
radioactivity were <2.5%. | ‘if
In the Speyer 2.2 loamy sand soil, the major transformation products w ereEﬁM?; and M2 (Table 7, p.
46). M3 was a maximum of 26.1% of the applied at I day posttreaimeht, ﬁeclined to 1.3% at 2
days, and was <0.2% at 4.50 days. M2 was a maximum of 13.7% of the a’ﬁplied at 1 day, declined
t0 6.4% at 2 days, and was <0.6% at 4-50 days. No minor transformatibn Broducts were identified.
[“CResidues remaining at the origin totaled a maximum of 10.8% of the Applied at 2 days
posttreatment and other unidentified regions of radioactivity were <5.1%. l
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ELA MRID Number 45369736

In the Laacherhof silt loam soil, the only major transformation product Wwas M3, which was a
maximum of 61.4% of the applied at 1 day posttreatment, declined to 34.0% at 2 days, and was

- <1.1% at 4-50 days (Table 9, p. 48). The only identified minor transffo mation product was M2 at a
maximum of 0.6% of the applied at 1 day posttreatment. [*C]Residdes :'fcmaining at the origin

totaled a maximum of 6.6% of the applied at 4 days posttreatment and cﬁher unidentified regions of
radioactivity were <0.8%. i

] i

1
NONEXTRACTABLE AND EXTRACTABLE RESIDUES: In I&oeﬁ#chen silt loam soil,
extractable [“Cjresidues decreased from 104.6% of the applied at days posttreatment to 3.7% at
50 days, while nonextractable residues increased to a maximum of I;?..Z% at 2 days and were to

10.1% at 16-50 days (Table 5, p. 44).

PMRA Submission Number {......}

In Speyer 2.2 loamy sand soil, extractable [*Cjresidues decreased frtlam 108.5% of the applied at 0
days postireatment to 3.2% at 50 days, while nonextractable residues in¢reased to'an average
maximum of 11.2% at 4 days and were 9.4% at 50 days (Table 7, p. 46)

In Laacherhof silt loam soil, extractable [ “Clresidues decreased from 104.6% of the applied at O
days posttreatment to 5.6% at 50 days, while nonextractable residues; incfeased to 12.3% at 8 days
and were 10.8% at 50 days (Table 9, p. 48). ; ;l
' 1

VOLATILIZATION: In the Hoefchen silt loam soil, *CO, accounted ifor 32.9% of the applied by
1 day posttreatrnent, 76.6% by 4 days, and was 83.7% by 50 days (Tabld[s, p. 44). Volatile
organics totaled <0.1% of the applied at study termination. 1l

In the Speyer 2.2 loamy sand soil, *CO, accounted for 30.1% of the Epp lled by 1 day posttreatment,
averaged 75.5% by 4 days, and was 84.9% by 50 days (Table 7, p. 463. 7~Zolatile organics totaled
<0.1% of the applied at study tennination. o

i
i

: i;
In the Laacherhof silt loam soil, "*C0, accounted for 15.6% of the apljilieﬁi by 1 day posttreatment,
averaged 72.5% by 4 days, and was 83.0% by 50 days (Table 9, p. 48). %olaﬁle organics totaled
<0.1% of the applied at study termination. : 5‘

g !I
TRANSFORMATION PATHWAY: A transformation pathway wais pj'.lfaposed by the study author
(p. 38, Figure 30, p. 83). It was proposed that halcomid (N,N-dimethyld ?!{:anoic acid amide)
degraded to N,N-dimethylsebacic acid monoamide, which was not idéfnﬁ%ed in this study, via
oxidation of the decanoic acid. N,N-dimethylsebacic acid monoamide dééraded to N,N-
dimethylsuccinic acid monoamide (M3) which in turn degraded to N,ﬁl-djhleﬂlylmalonic acid
monoamide (M2) via fatty acid oxidation. The ultimate endproduct whs %TZ?O;.
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PMRA Submission Number {......} _t ERA MRID Number 45369736
D
. |
Table 7. Chemical name for the transformation product of halcomid 5 i
Applicant’s { CAS Chemical Name 5-5 Chbmical | Molecnlar | SMILES
Code Number i fmlmu!a weight string
i (g/mol)
: i
M3 - N,N-dimethylsuceinic acid i Gt NO, -= --
E i
M2 -- N,N-dimethylmalonic acid 1 CHNO, - -
Data cbtained from Table 2, p. 41 of the study repert. 40
— Not reported.
I

D. SUPPLEMENTARY EXPERIMENT-RESULTS: The M2 framor was determined to be
N,N-dimethylsuccinic acid monoarnide by analysis using GC/MS (p 37 Figure 29, p. 82).
IIL STUDY DEFICIENCIES: The concentration of halcomld decrcas}sd from 104.6-108.5% of
the applied at day 0 to 8.7-15.2% at day 1 (first sampling interval). S ncé no data are available for
the period durmg which the majority of the degradation occurred, it 1s noJL possible to confidently
calculate a precise half-life for halcomid. Similarly, in all three soils, lthe|maJ ority of the measured
N,N- dlmethylsucmmc acid monoamide (M3) degraded between day i (rdammum concentrahon)
and day 2. It is preferred that no more that 10% of the applied decrease Between successive
sampling intervals; several samplings should have been scheduled durmg 0 and 2 days
posttreatment. ‘

l|

IV. REVIEWER’S COMMENTS: " ;g|

1. The study author identified the solvents that were used to extract thL: soil, but did not
described the extraction procedure. Based on the similarity to otheg'l studies in this data
package, the reviewer believes that the soils were extracted w1thk acétonitrile,
acetonitrile:water, and water by shaking at ambient temperatures. |

: |

2. Inthe Speyer 2.2 loamy sand soil at 2 days posttreatment, radm:'acn!'J ity remaining at the origin
totaled 10.8% of the apphed (Table 7, p. 46). The study author statéd that the extract was re-
analyzed at a later time using chloroform:methanol (50:50, v:v; p gl 7). Inthe second analysis,
1.8% of the applied remained at the Origin and 9.0% was an unknoul'm peak (Figure 188, p.
71). However, it was not demonstrated that the extracts remawed s| able during storage.

3. Following concentration of the extracts, losses of radioactivity \,'verlf;l <10% {(p. 25).

...,.M.—

4. Only one sample was collected from each soil at most samplmginteig[ als. Replicate sampling
at each sampling interval is preferred, so that normal variability between replicate samples can

be quantified and outliers identified. !

5. The soils were maintained at 40% of maximum water holding cd :racf ity rather than at 75% of
1/3 bar as recommended in Subdivision N guidelines. Since the: .va{_ ér holding capacity of

Page 18 of 20
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these soils at 1/3 bar was not reported, it could not be determined Ilfthe soils were wetter or
drier than recommended. Since it is certain that the soils wereinot exceptlonally dry or
waterlogged, this is not expected to affect the outcome of the sl:u k _

6. Data supporting the reported temperature, soil moisture content, and soil aerobicity were not
provided. ; ]
7. Physico-chemical properties such as vapor pressure and UV af sofi:hon were not reported.

8. The three soils were from Germany. The Hoefchen silt loam and I aacherhof silt loam were

10.

11.

V.REFERENCES:

1.

reportedly classified according to the USDA textural class1ﬁc§t1011
confirmed because the particle size scale ranges presented (DIN) d

USDA soil classification system. According to DIN soil classrﬁcg
the range of 2.0-0.063 mm are categorized as sand, 0.063-0.002 Hﬂ

clay. The Speyer 2.2 soil was classified according to the DIN é01
system. The soils were not formaily compared to soils from the Us.

of the soil appear to be typical of US soils. .
‘2

s, but could not be

ffer from those used by the
tion guidelines, particles in
1z as silt and <0.002 mm as

]] Textural Classification

The physical properties

The particle size distribution for the Speyer 2.2 loamy sand eqiéale d 100.1% (Table 1, p. 40).
it

The field rate for the application of halcomid was reported as 6bO ‘é a.i./ha (equwalent to 0.8

mg a.i./kg dry soil assuming incorporation to 5 cm depth and b']";]}c

ﬁiensuy of 1.5 gfem’; p. 23).

In MRID 45369735, the biotransformation of halcomid in a saédy goam soil from California
was studied for 154 days under aerobic conditions in darkness 4t 2@°C and a soil moisture
content of 75% at 1/3 bar, [**C]Halcomid decreased from an a\per ge of 101.0% of the applied
1mrned1ately posttreatment to 20.9% at 1 day, 10.2-11.9% at 3- ? days, 4.4% at 28 days and
1.7% at 154 days. The only major transformation product was N2 éi-dunethylsucmmc acid

monoatnide (M3, WAK 6747), which averaged a maximum of! |22 ]

postireatment, decreased to 0.6% at 2 days, and was not detecte’d a
identified minor transformation product was N N-d1methylrnalcm
Acid of WAK 6747), which averaged a maximum of 2.2% of tle %

% of the applied at 1 day

and after 3 days. The only
Emd monoamide {(M2;
pplied at 1 day

postireatment. *CO, averaged 33.5% of the apphed by I day pjstJ;eat:ment 70.6% by 3 days,

and 83.3-83.5% at 77-154 days. Volatile organics totaled <0. I°o 0E
termination.

:
§

fthe applied at study

N, Chemistry: Environmental Fate, Section 162-1. Aerobic soilim:
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U.S. Environmental Protection Agency. 1982. Pesticide Assessmerp

Guidelines, Subdivision

etabolism. Office of
Pesticide and Toxic Substances, Washington, DC. EPA 540/9- E?, 021.

19




" :rg'nvé :l.fﬁﬂz’-'ﬂ" LTHS T L T TTTMMMALITHN LRI Mopr ¢S e e saasa s =0 oa

Data Evaluation Report on the aerobic biotransformation of haljcoled in soil
: f .

PMRA Submission Number {...} = EP A MRID Number 45369736

2.-  U.S. Environmental Protection Agency 1989. FIFRA Accelerattltl Reregistration, Phase 3
Technical Guidance. Office of the Prevention, Pesticides, and ”{‘oxfiu Substances, Washington,
-DC. EPA 540/09-90-078. _

3. U.S. Environmental Protectlon Agency. 1993, Pesticide Registrd ltion Rejection Rate
Analysis - Environmental Fate. Office of the Prevention, Pesn c1déls and Toxic Substances,

Washington, DC EPA 738-R-93-010.
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Chemiical: Halcomid
PC: 999999

MRID: 45369736
Guideline: 162-1
Boll: Hoefchen

Mass Balance

0 110.0
1 98.8
2 98.6
4 99.5
8 g7.0
16 95.86
16 92.1
50 97.5

Table 5, p. 44 of the study report.

Day Halcomid Origin CO2 Recovery
16 1.6 3.9 80.0 95.6
16 1.2 4.3 76.5 921

22
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Chemical: Halcomid :
PC; 999999
MRID: 45369736 :
Guideline; 162-1 _ ;
Soil: Speyer 2.2 ' i
Mass Balance , !
0 111.3 ‘
1 94.3
2 97.2
4 97.6
4 97.0
8 97.9
16 95.9
16 96.4
50 97.5
Table 7, p. 46 of the study report.
Day Halcomid Origin M2 Extract Non-exiract CTO% Recovery
4 42 53 0.6 10.8 11.0 758 97.6
4 3.5 5.6 0.5 10.4 11.4 /5.2




Chemical: Halcomid
PC: 993999
MRID: 45369736 o
Guideline: 162-1 5
Soil: Laacherhof

Mass Balance

0 108.0

1 103.9
2 98.5
4 96.5
4 8.6
8 97.9
16 98.5
16 98.7
50 99,4
P

a iflreﬁudy report.

Day Halcomid Origin M2 M3  Extract Non-extr{ct C0O2 Recovery

4 . 75 05 19 14,3 1.3 70.8 96.5
4 03 03 119 74.2 98.6
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Halcomid

TWPAC name:
CAS name;
CAS No:
SMILES string:

N,N-Dimethyldecanoic acid amide.
Not reported.

Not reported.
O=C(CCCCCCCCOMN(C)C

20



Identified Compounds
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Acid of WAK 7034

TUPAC name:
CAS name;
CAS No:

Not reported.

N.,N-dimethylmalonoic acid monoamide.
Not reported.

O 0

HOMN/

:iw:mvé M e et e i e e,




Acid of WAK 7034

IUPAC name:
CAS name:
CAS Neo:

Not reported.
N,N-dimethylmalonoic acid monoamide.
Not reported.

O Q

oA

|
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Unidentified Reference Compounds
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N,N-Dimethyloctanoic acid amide

Structure not provided.
Decanoic acid

Structure not provided.
Pentanedioic acid

Structure not provided.
Butanedioic acid

Structure not provided.
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“* w0 N,N-dimethyldecanaic acid amide

" :Si:ﬁeme 1:'S\oi[ degradation apparatus.
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Flask 1

Each apparatus consisted of the following components:

Flask 3 Flask 4 Flow Meter

1 Flask 1 containing bidistilled water to moisten tile fncoming air.

2 Flask 2 containing 100 g (dry weight basis) of t

he 5oil samples.

;

! i
3  Flask 3 containing 50 mf of a 2N NaOH solution tajtrap CO, and *CO,

{oniy one of two flasks shown).

4 Flask 4 containing 5G m! of ethylene glycol to t
dioxide.

5 A flow meter to control the air flow rate (not pe

ap Volatiles other than carbon

manently instalied).
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