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B.8.0 Introductory note /added in August 2010] o

X2
This document is based on the updated version of Vol.3 B.8 of the DAR, which was peer-reviewed in June @08
(PRAPeR 52). Evaluations presented in addendum to B.8, dated June 2008, which were peer—reviewé@ and
accepted by PRAPeR 52 (June 2008), have been incorporated in this document as well, for thexSake of
completeness. Finally, evaluations of new data that were provided in the resubmission dossier (20108have been

added and are highlighted in yellow. >

@

O

Q@
B.8.1 Route and rate of degradation in soil (Annex ITA 7.1.1; Annex IIIA 9.1.1) Q)Q,
~Q
B.8.1.1 Route of degradation (Annex IIA 7.1.1.1) (\6\'
\
B.8.1.1.1 Aerobic degradation in soil (Annex ITA 7.1.1.1.1) @o‘b
Vapam® Aerobic Soil Metabolism. (Burnett, T.J., 1987a) ;\\'OQ
Guideline: %\{D
Pesticide assessment Guideline, Subdivision N: 162-1 @0\)
GLP: &
Yes N
P

Materials and Methods: O\(b
Test substances: -9

"C-Metam-sodium diluted approximately 70-fold with analyticalSgrade a.s. (WRC-9851-13-2). Radiochemical
purity of 96.6% by TLC and LSC; this stock solution has a spg)?ﬁc activity: 0.0835 mCi/mmol and contains

33.4% anhydrous metam-sodium in water. g
~Q®

Soil: >

Table B.8.1.1.1-1: Characterisation of the test soil h(\
Origin O\) Columbia River Basin

: <
Soil type L9 Sand
Textural analysis (soil sieved to 2 mm) (§U Fractions (%)
1.0-2.0 mm, very coarse sand O()Z) 0.3
1.0-0.5 mm, coarse sand C\}g} 14.3
0.5-0.05 mm, medium fine and very fgb sand 77.2
0.05-0.002 mm, silt ;Z;‘Z? 7.0
0-0.002 mm, clay Ab 1.2
PH value O 6.9
N N
Organic matter (%) ,§} 0.2
Ece' & 04
Cation exchange capgét/y (meq/100 g) 6.5
Bulk density (g/cc)(§ 1.60
' Saturation e@?act conductivity, mmha/cm @ 25°C
&
Experimentaéﬁsign :

The 50 g sgtt samples containing 126 mg a.s./kg soil were incubated at 28+1°C in the dark, moisture of 75% of
FC (in sedled vials). Volatile compounds were recovered several traps: cellulose thimble containing charcoal,
polyur%ﬂiane foam plug and in KOH solution (for CO,).

@
An@tical methods :
Nbt clearly reported in the study
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Findings: ¢§
Table B.8.1.1.1-2: Degradation and metabolism of Metam-sodium in soil (mean of 2 replicates), 6\

Interval KOH traps | Carbon trap | foam plug | thimble* soil extract' | soil bound” | total (.0{0

(days) } *Q(D

[“c]co, MITC <

0 <0.01 <0.01 <0.01 <0.01 72.87 6.80 @.67

1 0.86 82.93 0.14 0.05 3.43 5.30 & 92.71

2 0.77 82.96 0.25 2.36 243 5.56 {r& 94.34

3 0.44 80.74 0.08 0.69 241 6.13 Q)O-’ 90.50

7 3.84 80.57 0.05 0.07 2.84 4.5#\’ 91.91

14 4.78 76.53 <0.01 0.23 2.24 2,.\75:9 86.27

21 6.61 78.47 <0.01 0.12 1.66 B 31 89.17

30 7.53 77.27 <0.01 0.55 1.62 L 2.11 89.09

60 8.66 78.59 <0.01 0.23 0.86 ([‘g' 1.86 90.21

92 8.36 79.29 <0.01 0.16 0.275\{0\ 1.62 89.68

127 8.66 79.24 <0.01 0.22 OéPJ 1.58 90.03
" aqueous soil extract: assay of the combined volume of three successivezextractions
2 s0il bound: as determined by oxidation/LSC of soil samples S
*  radiolabel accumulated in the carbon traps o\(b
*  thimble: radiolabel extracted from the cellullose thimble used t({\l%ld the carbon

N
>
. @(b

Conclusions: <

This study is considered as not acceptable: analytical proeq&hres and identification of the a.s. and metabolites in
the traps and soil extracts, determination of the a.s. DT5@}are not clear.

After application to the soil, metam-sodium rapidly ades (DT50 of 23 minutes). The main metabolite is the
volatile methylisothiocyanate (max 82.96%) which is¥rapped in charcoal. At 127 days, 8.7% AR was identified as
CO, was 8.7% in the KOH trap. *

A minor fraction is bound to the soil (6.8 % decr@r?mg to 1.4% at the end of the study).

®f§
)
N
O
Q‘Z?
The degradation of ['*C]-Metam-sodifin and its principal degradation product ['*C]-MITC in four fresh field soils
under aerobic conditions. (Hall, B.b(bet al., 2004).

Guidelines :

O
Setac “Procedures for Assess@ the Environmental Fate and Ecotoxicology of Pesticide (March 1995)”, Dir
95/36/EC and EPA Pesticid

ssessment guidelines, Subdivision N, paragraph 162-1, 1982

GLP : &
yes O
Material and Methodsf{/
Test substance : . O

[Thiocarbonyl “OPmetam-sodium, batch no.: 3415-292, radiochemical purity: 97.3%; specific activity: 25.58
mCi/mmol, supplier: Perkin Elmer Life science
[Thiocarbon% C]-MITC, batch no.: 3501-187, radiochemical purity: 98.46%; specific activity: 23.31
mCi/mmol{@lpplier: Perkin Elmer Life science

O
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Table B.8.1.1.1-3: Characteristics of the soils used to investigate the route and rate of degradation of ["*C]

metam-sodium 6\
([?gli;A Particle Size Analysis pH % Organic . %&?{o
Classification) % Sand % Silt % Clay Water KCl Matter 5
Sandy Loam <
(Code S402) 77.90 10.21 11.89 5.4 4.7 6.97 OQ 26.2
Sandy Loam Q)O
(Code S403) 71.34 15.96 12.71 5.7 5.1 1'87Aé\ 11.8
Silt Loam Y
(Code S405) 13.39 61.72 24.89 7.1 6.2 7(.2)9 343
Clay Loam N
(Code $404) 43.51 22.81 33.68 7.7 7.1 Qo\z,gg 25.8
* Lead soil so"
% Organic Matter = % Organic Carbon (Addendum 1) x 1.7 £
C.E.C = Cation Exchange Capacity S
>
@
Table B.8.1.1.1-4: Characteristics of the soils used to investigate the route and é‘te of degradation of [[*CIMITC
Soil Particle Size Analysis pHZ? % Organic
(UoDA %Sand | %Silt | %Cl Wat KCl Matter | CFC
Classification) o San 0 51 o Clay ater o
Sandy Loam 2* ;Z;'
(Code S480) 82.63 5.57 11.79 55,%\ 4.1 1.53 9.3
Sandy Loam 1 .
(Code $500) 77.79 12.63 9.58 b&t.s 3.7 12.41 16.4
Silt Loam N
q
(Code S490) 12.24 62.27 25.49 ol 6.1 5.2 6.46 16.8
Clay Loam N
(Code $479) 44.59 19.95 35.@ 7.6 7.0 2.38 18.8
* Lead soil S
% Organic Matter = % Organic Carbon (Addend )x 1.7

%)

N

Experimental design, Analytical methods : Q:b
Phase 1: rate of degradation of metam-so
Treatment solution was applied to the su.ffﬁce of the soil in each incubation jar at the application rate of 310 mg
metam-sodium/kg dry soil. Following@plication, the jars were sealed and incubated in the dark at 20 £ 2 °C
and 10 £ 2 °C at 50% of MWHC. <0
At zero time, 10, 20, 30, 45, 60 90@%d 120 minutes after application, a single sample for each soil type and
temperature was subject to exty@on and HPLC analysis. Chilled water was added to the soil and shaken for 2
minutes. A subsample was rer@\ved using a syringe, filtered through a glass fiber syringe filter and analysed by
LSC and HPLC in order to determine the a.s level.
AN

Phase 2: rate of degra@%n of MITC
Treatment solution wés%lpplied to the surface of the soil in each incubation jar at the application rate of 43 mg
MITC/kg dry soil. F@owing application, the jars were sealed and incubated in the dark at 20 £ 2 °C and 10 £ 2
°C at 50% of MWHC. The incubation flasks were sealed with wetted heavy duty Teflon stoppers, each of which
was fitted Witl@plicate stainless steel luer-lock needles protruding through the stopper into the headspace of
the incubation@ask. The luer-locks were pre-sealed with air-tight Teflon and stainless steel valves. Following
sealing, the wet joint was surrounded by Parafilm layers.
Duplicatg$amples at day 0, 1, 7 and 21; single samples at day 0.25 (6 hours), 2, 4, 10 and 15.
3 hours@rlor to each scheduled sampling, flasks were connected to an aeration apparatus delivering moist CO2-
free ;é@at a flow rate of 50 mL/min for a period of 6 hours (3 hours post interval). The valves were opened after

fl

C.E.C = Cation Exchange Capacity

the ow had started and the gasses were passed through a series of traps in sequence as follows:

%f{’SO mL ethyl acetate (for MITC)
4 50 mL Viles’solution (1 mL diethylamine, 20 mL triethanolamine and 50 mg cupric (II) acetate in 1 liter

&Q\ethanol) (for CS,)
>3 X 50 mL NaOH (0.5 M) (for CO»)

;.
N
&
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catalytic converter (the air leaving the previous array of traps was passed over a copper (II) catalyst at 800°C to ¢@\®
oxidize any volatile not previously trapped to CO,) 6\

2 X 50 mL NaOH (0.5 M) (to collect the volatiles oxidized to CO, in the converter)
The radioactivity of all traps was determined by LSC.

At the end of the aeration period, the soil samples were extracted with ethyl acetate and water. Followir@g)
shaking the ethyl acetate phase was removed. The soil slurry was centrifuged and the resulting water ldyer was
removed. The soil slurry was further extracted with ethyl acetate. The ethyl acetate and water fractiqns were
analysed by LSC. Aqueous extracts were analysed by HPLC. The ethyl acetate were analysed by @

U

Two soil samples exhibiting a high level bound residue were subject to organic matter fraction@on by NaOH /
HCI extraction procedure in order to determine the nature of the bound residue. Determinalircqﬁ by LSC.

&
i

Findings: <
Table B.8.1.1.1-5: Percentage applied radioactivity as [*C]metam-sodium incub@ at 20°C in a Sandy Loam
Soil (Code S402) O

Actual sampling time (minutes) % metam-sodium r;tfﬂ‘éining in soil

3 55.12 D

13 21.48 o

23 10.92 O

35 4.34 ]G

56 3.0 &9

79 2.04 &

100 0.00,5

123 0.0¢°

0

~Q
Table B.8.1.1.1-6: Percentage applied radioactivity as [1&]metam-sodium incubated at 20°C in a Sandy Loam
Soil (Code S403) <

Actual sampling time (minutes) O\) % metam-sodium remaining in soil (+1, for DT
N calculation)

3 el 31.71

12 > 6.27

23 & 1.00

36 oy 1.00

52 ol 1.00

75 D 1.00

96 S0 1.00

124 L 1.00

N
\\}‘b

Table B.8.1.1.1-7: Percen&'@e applied radioactivity as ['*CJmetam-sodium incubated at 20°C in a Silt Loam Soil
(Code S405) C)

Actual sampling tim&¢minutes) % metam-sodium remaining in soil
3 S 67.65
13 o 19.72
23 o 12.93
33 R 1.21
58 S 1.11
83 QO 0.35
105 & 0.00
1285 0.00
N
O
@bo
&
Cg'.
S
&
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Table B.8.1.1.1-8: Percentage applied radioactivity as [*C]metam-sodium incubated at 20°C in a Clay Loarpéﬁ'\
Soil (Code S404) 0

Actual sampling time (minutes) % metam-sodium remaining in soil {\fu

3 85.59 L

13 47.89 Re)

23 22.72 &

33 7.39 g

54 2.67 @

76 0.31 N

98 0.00 &

No sample - 9

$

Table B.8.1.1.1-9: Percentage applied radioactivity as ['*C]metam-sodium incub@t@ at 10°C in a Sandy Loam
Soil (Code S402) N

Actual sampling time (minutes) % metam-sodium refjaining in soil

4 49.11 @0)

13 34.92 <

23 9.22 £

34 14.07 B

55 543 9

77 0 QO

97 3890

125 0 @

~Q®

.
Table B.8.1.1.1-10: Recovery and distribution of radi%éb?ivity from a Sandy Loam Soil (Code S480) incubated
at 20°C following single application of ['*C]-MITC RN

Percenk&plied Radioactivity Recovered
. Soil Extract Traps ~ . .

Sampling - - - Catalytic| Non- [Connectiv

Interval Ethyl Wate Overlyin | Ethyl Vﬂ§ Sodlum Converte | Extractable | e Tubing Flask Total

Acetat g Ethyl |Acetat| ¢ |Hydroxid " . Wash
r r Residue Wash
e Acetate | e* &ln e*

Zero 19390 484 | 1.19 ] - - - 0.43 - 0.06 | 100.41
Time Q

6h 3.87 10.78 | 0.26 ,&S‘.’54 0.04 4.20 0.09 2.40 0.73 0.05 100.96
Dayl | 426 [1.10] 049 [75.67]0.04] 14.04 0.10 4.08 0.55 0.11 100.42
Day?2 | 2.30 |[1.22 0.330\ 64.2910.03 | 24.80 0.54 5.05 0.87 0.12 99.59
Day4 | 3.64 | 1.52 O.{ZF' 40.79 [0.06 | 45.02 0.10 6.92 0.10 0.10 98.69
Day7 | 3.10 | 1.86 @1 19.3110.05| 65.76 0.15 9.57 0.07 0.10 100.11
Day 10 | 0.74 [ 1.94 | @0.14 7.22 10.01 | 78.53 0.42 9.25 0.13 0.15 98.53
Day 15 | 0.42 2.02,\) 0.16 0.29 | ND | 85.55 0.36 9.60 ND 0.09 98.50
Day 21 | 0.37 1,@*3" 0.08 0.04 | - 86.25 0.21 9.88 - 0.04 98.59

B U
Cogglge NS \éNS NS | NS | NS |94.89%*| NS NS NS NS NA
<

NS = No sample (ia ND = Not detected NA = Not applicable
* Combined datdfrom individual traps
** Cumulativgca 3 weeks post Day 21
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Table B.8.1.1.1-11: Recovery and distribution of radioactivity from a Sandy Loam Soil (Code S500) in@%ated
at 20°C following single application of ['*C]-MITC Q
Percent Applied Radioactivity Recovered bv
. Soil Extract Traps . .| 2@
Sampling - - Catalytic| Non- [Connective
Interval Ethyl Wate Overlyin| Ethyl Viles’ Sod1urp Converte [Extractable| Tubing é?ﬁlaSk Total
Acetat g Ethyl [Acetat Hydroxide % . Wash
r Soln r Residue Wasle)
€ Acetate | e* * X
. 5.55 o
Zero Time | 94.21 |, 2.63 - - - - 0.66 \Q 0.06 103.10
2)
6h 23.48 [290| 134 |61.95] 0.13 6.03 0.16 526 |.0.36 0.06 | 101.67

Day 1 18.4812.82| 1.22 [49.14( 0.11 19.70 0.23 924 ¢ 0.24 0.08 | 101.24
Day 2 16.2213.25| 1.18 [33.67| 0.12 33.26 0.19 11437 0.25 0.08 99.65
Day 4 9.08 13.03[ 0.59 ]24.29( 0.06 48.25 0.30 14.7%° 0.15 0.08 | 100.60

Day 7 6.51 [3.27[ 0.41 |12.77( 0.04 60.44 0.33 1743 0.08 0.07 | 101.33
Day 10 3.78 [3.45] 032 | 8.08 | 0.02 66.74 0.38 QF7.87 0.05 0.05 | 100.74
Day 15 2.17 [3.43] 0.20 | 3.56 | 0.01 73.37 0.28 |18.06 0.02 0.07 | 101.17
Day 21 1.20 [3.60]| 0.14 | 0.95 - 74.94 037 5 17.92 0.01 0.06 99.17

Contingency| NS | NS NS NS | NS | 80.67** NS~ NS NS NS NA
NS = No sample ND = Not detected NA = Not applicablgé*g
* combined data from individual traps b\
** Cumulative result ca 2 weeks post Day 21 Q)‘Z?
*#* radioactivity in water extract identified as MITC Q;\
Q

Table B.8.1.1.1-12: Recovery and distribution of radio@vity from a Silt Loam Soil (Code S490) incubated at
20°C following single application of ['*C]-MITC O

Percent Applied Radioactivity Recovered

Sampling Soil Extract - Trapg&_,Q - Catalytic Non- Connectiv lask
Interval | Ethyl |Wate Overlyi | Ethyl Vil Sod1um Converter | Extractable | e Tubing Flas Total

Acetate| r |8 Ethyl| Acetat S@?f Hydroxi % Residue Wash Wash

Acetate| e* | & de*
. 6.14 17
Zero Time| 94.59 |, 1.47 - Q§ - - - 0.80 - 0.02 103.02
6h 12.05 [ 1.42]| 0.56 | 6808 | 0.09 | 8.49 0.13 6.23 0.43 0.03 97.50
Day 1 11.83 [2.30| 1.08 [42.00] 0.11 | 27.21 0.12 12.03 0.23 0.04 96.94
Day 2 530 |2.45]| 0.18 ¢-22.89| 0.07 | 48.16 0.18 20.55 0.18 0.06 100.02
Day 4 1.72 [2.99] 04557 2.43 | 0.04 | 66.19 0.37 20.36 0.03 0.06 94.64
Day 7 092 |2.61] 034 [ 0.11 | 0.01 | 72.32 0.32 20.69 - 0.03 97.34
Day 10 | 0.57 [2.21].0720 | 0.05 | 0.02 | 74.41 0.15 20.58 ND 0.04 98.23
Day 15 031 |1.5%], 0.16 | 0.03 | 0.01 | 77.13 0.37 18.87 ND 0.05 98.46
Day 21 038 [1.3%] 0.24 | 0.09 | 0.07 | 77.41 0.14 17.87 - 0.03 97.53
. N
Conglgen NS sDJQs NS | NS | NS [82.89%*| NS NS NS NS NA

NS = No sample (DQ ND = Not detected NA = Not applicable
* Combined data ffom individual traps
** Cumulatived@sult ca 2 weeks post Day 21
*** Radioactivity in water extract identified as MITC
x~
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Table B.8.1.1.1-13: Recovery and distribution of radioactivity from a Clay Loam Soil (Code S479) incubated at 24@%

following single application of ["C]-MITC

e
Percent Applied Radioactivity Recovered ‘;;o
. Soil Extract Traps . . 1203
Sampling - - Catalytic Non- Connectiv
Interval |EthYl Wate Overlying) Ethyl Viles’ Sod1un.1 Conv}e/rte Extractable | e Tubing Flask of” Total
Aceta Ethyl |Acetat Hydroxid « . Wash:$
r Soln r Residue Wash
te Acetate | e* e* S
Zero Time |95.68|3.36| 1.18 - - - - 0.57 - 0262 100.80
6h 544 11.25] 0.60 |84.36| 0.03 2.23 0.10 6.03 0.38 20.05 100.47
Day 1 3.7411.28] 095 [66.85| 0.03 9.76 0.34 14.15 0.51 [£70.06 97.66
Day2 [2.76[141] 0.71 [49.19] 0.03 | 16.92 0.44 24.13 0.28 |~ 0.06 95.93
Day4 [5.23(2.10] 0.79 [22.82] 0.13 | 27.65 0.46 34.16 0.19.7 0.08 93.61
Day 7 1.61 [1.69] 0.78 7.67 | 0.06 | 39.65 1.11 36.75 0.05 0.03 89.36
Day 10 |1.64]2.07| 0.57 1.00 | 0.07 | 44.27 1.14 52.61 Q01 0.04 103.42
Day15 |146]1.81| ND 0.15 | 0.03 | 47.45 1.23 39.30 &ND 0.03 91.46
Day2l |1.22]1.44| 0.46 0.05 [ 0.01 | 45.96 1.41 3838 4 - 0.04 88.94
Cont‘;gen" NS [NS| NS | NS | NS | 6238 | NS Ns%\@\ NS NS NA
NS = No sample ND = Not detected NA = Not applicable Q,O)
* Combined data from individual traps &
** Cumulative result ca 6 weeks post Day 2 ) §
&

Table B.8.1.1.1-14: Recovery and distribution of radioactivity fropaga sandy loam soil (Code S480) incubated at
a nominal temperature of 10°C Following a single application of’ {\MC]—MITC

Percent Applied Ra@ﬁ)activity Recovered
. Soil Extract Traps © . Connecti

Sampling - - | Catalytic Non-

Interval Ethyl Overlyin| Ethyl Vl,l cs SOdlw@g)ConVZ;te Extractable Ve. Flask Total
Acetate| Vater| g Ethyl |Acetate Hyd@x o Residue Tubing | Wash
Acetate * |Soln ;q@" Wash
Zero Time | 90.87 | 2.65 1.11 - AT - 0.40 - 0.04 95.05
6h 38.23 [ 3.00 0.73 55.93 [0.063 1.56 0.04 2.16 0.56 0.03 102.29
Day 1 18.40 | 1.55 0.55 71.68 | 082| 4.96 0.13 2.98 0.38 1.12 101.76
Day 2 14.63 | 1.46 0.57 69.13 [9.02| 8.47 0.35 4.09 0.61 0.01 99.34
Day 4 16.99 | 2.58 0.59 59.1540.03| 14.49 | 0.30 6.13 0.51 0.19 100.98
Day 7 14.26 | 1.92 0.54 46,30 10.03] 23.78 | 0.52 7.12 0.20 0.15 95.00
Day 10 12.94 | 2.35 0.45 3324 [0.04] 2829 | 0.37 9.14 0.28 0.02 87.13
Day 15 5.53 [1.93 037 |»35.26[0.03] 32.40 | 0.84 10.52 0.15 0.27 77.28
Day 21 3.43 |2.07 0.17.9 15.4210.02| 36.40 | 0.09 11.30 0.09 0.16 69.15
Contingency| NS NS I\i\'é\ NS | NS 60'3 7 NS NS NS NS NA

NS =No sample ND = Naetxetected ~ NA = Not applicable
* Combined data from individt@l traps
** Cumulative result ca 6 \@g‘ks post Day 21

<

3
o

&
Table B.8.1.1.lvk15: Composition of the non extractable residues determined in 2 soil samples at study
termination (g&iay 21) (%AR

Soil type {@ Non-extractable residue Humin Fulvic acid Humic acid
Silt loam(S 490) 17.66 8.51 3.49 1.09
Clay logm (S479) 39.03 29.76 3.32 0.15
$
OC)
@b
N
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Table B.8.1.1.1-16: Rate of degradation of "*C-Metam-sodium in four soils (linear regression of the percent a.s., ¢§

expressed as In) X
. Incubation DTs DTy, R® o
Soil Type Temperature (°C) (minutes) (minutes) ({{3\
Sandy Loam 1 20 17 57 0.87,”
Sandy Loam 2 20 4 13 1:00
Silt Loam 20 11 36 8:86
Clay Loam 20 9 30 £0.99
Mean 20 10 34 <
* * N
Sandy Loam 1 10 2127** 7525** ’_@0) g’%
* Rate of degradation calculated using data from 4 to 55 minutes. 6\.\’
** Rate of degradation calculated using data from 4 to 97 minutes. Seventy seven mu‘l\lﬁe data point omitted
as zero percent metam-sodium present. R
S
Q
Table B.8.1.1.1-17: Rate of degradation of '*C-MITC in four soils at 20°(,‘D%nd one soil at 10°C (linear
regression of the MITC residue, expressed as In) 0,
. Incubation DTsg 0 R’
Soil Type Temperature (°C) (days) Q@gs)
Sandy Loam 2 20 2.78 £°9.23 0.9908
Sandy Loam 1 20 2.94 o977 0.9917
Silt Loam 20 0.97 O 3.21 0.9898
Clay Loam 20 1.91 S 6.35 0.9995
Mean 20 2.15 7.14
Sandy Loam 2 10 831 ¢ 27.61 0.9449
(4}
Conclusions: N

The study is acceptable. This study was designed to tesc%e degradation of metam-sodium and MITC in soils by
exclusion of dissipation through volatilization. The flasks were sealed during the incubation period, with
aeration only at the end of each sampling interval. O
The active substance metam-sodium and its ma'o@olatile metabolite MITC are rapidly degraded at 20°C, with
a mean DTS50 of, respectively 10 minutes and 2-15 days. At 10°C, the degradation rates are 20 minutes and 8.31
days respectively for the a.s. and MITC. No 8ﬂﬁer metabolite has been formed.

0)
In the experiments performed with MITQ\)\aS test material, the mineralization reaches a maximum level 45.96-
86.25% AR after incubation for 21 da@ht 20°C. Bound residue levels are in the range of 9.88-38.38% AR after
incubation for 21 days at 20°C. Bo sidue in two soil samples incubated for 21 days are containing 8.51-
29.76 %AR as humin, 3.49—3.32‘V£ as fulvic acid and 1.09-0.15%AR as humic acid.
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Figure B.8.1.1-1: Proposed degradation pathway of Metam-sodium in soil §
“
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@
Added in June 2008 (< addendum dated June 2008) — peer reviewed in June 2008: ‘\\'
As point of clarification 4.1, the notifier had to address the environmental risk assessment for major/relev@?
impurities. The notifier’s position and the RMS conclusion had previously been reported in the addendum dgied
June 2008, which was peer reviewed. Q;Q
)

The notifer submitted the following statement: OQ

<< b

It should be noted that According to Council Directive 91/414/EC and Commission Implementiffg Directives,
environmental risk assessments of impurities in the technical material are not a dossier requiregment. Therefore,
addressing this issue in the dossier could not be expected from the applicant in view of the€dinclusion of the

active substance in Annex I. Q
X
8
Despite this fact, the following information could be taken into account : (}Q
N
[...] &

[As the rest of the notifier’s statement contains confidential informatia@ghe reader is referred to the
confidential part C (Vol.4) of the DAR, point C.1.2.2, where the relev@'ce of impurities is discussed in
detail, taking into account the argumentation provided by the applicga' Taminco.]

>>

Q

Q_

Conclusions of the RMS: . \OQ‘
We consider as RMS that the environmental risk assessments of irr@\s’lrities in the technical material are not a
dossier requirement (whatever the application rate of the a..s\coocould be) and should be considered as
additional/confirmatory data. The impurities have been tested .a{l;eng in the ecotoxicological and toxicological
studies and do not need a specific assessment.
However the impurities are small molecules with no alarmi{ng structure that can be considered as substrate for
micro-organisms. As RMS we consider that no further da%@re required.

xS

Conclusions of the peer review: point of clarification 4. b%ddressed

9

N
&
9

Added in August 2010: >
A data gap has been identified by EFSA after t eeting of experts to address the fate of DMTU in soil in order to
obtain adequate input parameters for ground water modelling.

v
The notifier submitted the following stqéy:
"C-N-N'-dimethylthiourea: Degrada%& and Metabolism in Four Soils Incubated under Aerobic Conditions.
Volkel, W. (2010). >
Guideline: Qb
The study was conducted accc@ing to OECD Guideline 307 (2002), Commission Directive 95/36/EC (1995)

and the SETAC (1995) guid&i»%e.

GLP: 2

Yes 4

Materials and Methods;c,)

Test substances: QV

14C-N,N’-dimethyl,tflz?ourea, radioachemical purity 100%. And unlabelled test item 99.4% purity.
{\O

Soils: o

Table B.8.1. <12-1 8: Characterisation of the test soils

&

S
~
&
S
O
S
&
cg'.
S
Q_
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Soil designation and origin Soil I, Soil I1, Soil 111, Soil IV, ,*@\
Am Fischteisch, | Grossstorkwitz, Speyer 2.3, Speyer 6S ;’3\
Germany Germany Germany Germag&’
USDA Particle size distrib. [%] <
sand >0.05 mm 13.52 42.25 60.8 %@.9
silt 0.002 — 0.05 mm 65.99 41.13 29.8 236.0
clay <0.002 mm 20.49 16.62 9.40 bo 421
textural class silt loam loam sandy loam ;\@ clay
Organic C [%] 2.12 2.72 0.98 {5 1.75
pH [H,0] 6.33 7.65 726  of 7.62
pH [CaCly] 5.74 G103 640 7.20
CaCO; [%] 0.50 3.90 0.40\(\ 1.50
cation exchange capacity 17.44 23.61 8@0 22.0
[mmol /100 g soil] ~
Soil moisture concent at ,\\9
pF 1.0 MWHC) 70.33 55.58 \&(b 34.4 40.7
pF 2.0 41.02 39.01 0\;0 26.5 38.0
[g water/100 g soil] Q-(-Z)
microbial biomass ) §
start of incubation 45.60 43.60 \r§' 21.67 39.60
end of incubation 38.73 48.16\0_,o 16.39 35.42
[mg C/100 g dry weight] L
S
No soil had been subjected to any pesticide or organic fertilizgt treatment for the past five years.
~Q®
Experimental design: >

The degradation of '*C-N,N’-dimethylthiourea in
Speyer 2.3 (soil IIT) and Speyer 6S (soil IV)) fo

Qsoils (Am Fischteich (soil I), Grossstorkwitz (soil II),
g treatment with the test item at a rate of about 5 kg test

llo,
item/ha and incubation at 20 °C, 50% MWHC fo;}%ﬁ(‘ijays for all soils and up to 145 days for soils I and I'V.

The freshly collected soils were passed throtﬁh a 2 mm sieve. The test item was then applied to 100 g soil
samples at a target concentration of about4294 to 2.77 mg a.i./kg dry soil. This target rate corresponds to the
following application rate: 5 kg a.i./ha assuming an even distribution of the test item in the top 20 cm soil
layer and soil bulk densities of 0.9 to lqég/cm3.

The treated soil samples were incu@iqed at 20 £ 2 °C in the dark under continuous ventilation with moistened
air. The exiting air was passed tlg&lgh a trapping system consisting of flasks of sodium hydroxide and ethylene
glycol in series. Prior to trea@ment and at the end of the incubation period, the microbial biomass was
determined for each soil. Th%@sults showed that the soils were viable during the study.
K

Analytical methods: 4
Duplicate samples (Aand B) treated with the test item were taken immediately from each soil after treatment
(day 0) and after 2, 4,°12, 24 hours and after 3, 7, 14, 35 and 60 days and, additionally for soils I and IV, after
145 days. Each ple was submitted to extraction at room temperature using acetonitrile/water (4:1; v/v)
followed by Soxhlet extraction using the same solvent mixture. The individual extracts were combined and
concentrated. FHe samples were then analyzed for the test item and degradation products by HPLC and/or TLC.
Detailed strgvure elucidation of the metabolites has been performed using LC/MS.

\

«Q
Findin
Meaxfrecoveries of radioactivity during the 60-day incubation period were 94.4 £ 1.2%, 94.8 = 2.5%, 93.8 £

2. 1@? and 95.6 = 2.5% of the applied amount for soils Am Fischteich, Grossstorkwitz, Speyer 2.3 and Speyer 6S,
r@%ectively.

A

’QQ With regard to the microbial biomass, the results showed that the soils were viable during the study.

K
S
&
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S

Immediately after treatment (day 0), 83.7%, 90.3%, 92.2% and 84.6% of the applied radioactivity could b
extracted from soils I to IV, respectively. The total amount of extractable radioactivity decreased with time in \aj
four soils. The decrease was fast within the first seven days and continued thereafter slower until the epdof
incubation. After seven days 23.4%, 21.9%, 29.4% and 16.7% of the amount applied could be extracted. B¥Day
60, about half of this amount (except for soil IV) was extractable i.e. 11.9%, 11.8%, 16.7% and 12.8% far’soils I
to IV, respectively. Samples for soils I and IV were incubated for 145 days and at that time point 18.6% and
9.5% of the amount applied was extractable. ©
PP @b
\
The amount of non-extractable radioactivity was significant, reaching maximum values of 42.29 Q19.2%, 23.0%
and 38.9% within 14 days, for soils Am Fischteich, Grossstorkwitz, Speyer 2.3 and Speyer 6Sprespectively. At
Day 60, the corresponding values amounted to 35.9%, 18.2%, 16.5% and 30.0% of the app}@ radioactivity. For
soils I and IV, 34.8% and 32.1% remained non-extracted after 145 days of incubation. §'
x
The remaining non-extractable radioactivity from the day 14 soil samples were subﬁted to harsh extractions
under reflux conditions. The radioactivity extracted amounted to 9.4%, 4.1%, 4.9‘>§and 12.4% of the amount
applied for soils I, IL, III and IV, respectively. ~:\\OQ
v
S
Subsequent fractionation of the soil organic matter into humic acids, fulvic a \é and humin fractions showed an
equal distribution of the non-extractable radioactivity between mobile (ﬁ&_ acids) and the immobile fractions
(humic acids and humin fraction). o~
The radioactivity associated with the fulvic acids was 17.7%, 5.1%,\@%% and 15.8% AR in the four soils. The
humic acids and humin fractions recovered in total 15.1%, 10.0.%509.5% and 10.7% applied radioactivity for
soils I, II, IIT and IV, respectively. . \Q\

The mineralization of 14C-N,N’-dimethylthiourea increaseébcontinuously, with 14CO2 reaching maximum
mean levels of 46.3%, 64.5%, 57.9% and 52.2% of the ap ed radioactivity for soils I to IV. The concentration
of other volatile products was low, with maximum amgunts of 0.8% of the applied radioactivity during the
entire incubation period. b{\o

14C-N,N’-dimethylthiourea disappeared rapidly i]@?ll four soils. At the first sampling interval, day 0, N,N’-
dimethylthiourea represented 55.6%, 65.5%, 77%1% and 67.7% of the applied radioactivity for soils I to IV,
respectively. After 12 hours of incubation, it 7.1%, 25.3%, 24.4% and 8.5% of the applied radioactivity in
the four soils. After 24 hours, N,N’-dimethylftiourea further decreased to 3.0%, 6.2%, 8.8% and 0.9% for soils
L, IL, IIT and IV, respectively. At later inter\é'é no N,N’-dimethylthiourea was detected anymore.
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Table B.8.1.1.1-19: Balance of the applied radioactivity in the Am Fischteich soil (I) treated with 14C-N,N’- §
dimethylthiourea. Values in percent of applied radioactivity. N

N N.dime thylthiowea INCUBATION TIME IN DAYS OJ\(<J
. Sample @
Am Fischteich
A7 S 3 7 33 3
e o 017 0% 1 14 5@ \,{3&
A 87 64.2 514 458 317 166 103 6.2 550 Va1
k.2
Emactables B 798 638 521 466 323 168 108 57 51 $ 6o
S A4 49 54 77 73 63 53 67 & 47
Sotkt B | 4 13 6l 77 77 72 64 58 & 42
A 834 691 568 335 300 29 136 128 q\"il% 10.8
TotalExtractables | B | 839 67, 582 543 401 239 172 15,0118 103
Mean 837 68.3 375 339 39,5 234 164 3.1(”0 119 166
A 102 252 346 368 388 389 427 § 358 48
Nomestmcwables | B | 101 276 337 381 388 366 417 <JI8 359 350
Mean 10.1 264 337 374 38.8 N3 11 T4l R 348
A np. 0.2 15 40 174 316 36 0 412 464 0.1
uco, | B | ap 02 13 33 173315 iécg- 428 461 491
Mean np. 0.2 14 37 17.3 316 '$~ 42.0 463 9.6
A np. <01 0.1 0.1 a1 «9.1 S 0.1 <1 =1 =0.1
Other volatles inEG | B np. <01 =1 0.1 Q1 <01 N =01 <f).1 =01 “01
Mean np. <1 «f,1 <A1 <ALl «9},_@"’ <1 <1 «f),1 <1
A 936 4.5 92.9 242 952 934 249 954 943 95.8
TOTAL B | o40 o4 922 058 962 &1 050 961 939 o4y
a3
MEAN £5D 014 = 12 %
N2
* Extracted with acetonstnile/water (1:1; v/v), three times -
wE Soxhlet extraction with acetonitrile/water {4:1; v/'v) for @r hours
n.p.. Notperformed Q
SD:  Standard deviation ~Q®
.
®
O
N)
)
>
L
@‘D
)
\&.
$)
o
Q
N
o
<
i
Q‘b
N
A@
%)
&
&
(o)
&
Q
&
©
X
&
oy
&
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Table B.8.1.1.1-20: Balance of the applied radioactivity in the Grossstorkwitz soil (I) treated with 14C-N,N’- §
dimethylthiourea. Values in percent of applied radioactivity. S
NN-dime thylthiourea INCUBATION TIME IN DAYS ’o){””
. . Sample &
Grossstorkwitz Q
Q 0.17 0.50 1 3 7 14 33
(% AR) 0 &
A 865 795 720 638 421 113 98 73 E
§ * Q
Estractabies B | 867 825 687 60 424 124 97 69,0 54
A 38 5.1 7.7 10.5 108 9.6 7 "{@ 6.7
] *®
Soxdier? B 35 5.5 9.1 102 119 104 93 6 63
S
A 90.3 846 744 529 209 17.6 Q)Oui 11.9
Total Extiactables | B | 903 880 .33 544 0229 190 Q7 138 118 |
Mean | 903 863 738 836 219 1830° 142 118
A 52 83 153 18.7 183 18 186 18.1
Nonextactables | B | 47 73 U8 152 173 177 390 175 184 |
Mean 5.0 7.8 153 18.0 18.1 2.2 181 18.2
A ap. 0.1 0.5 26 144 579 & 638 648 642
Hco, | B | mp 01 07 27 167 S3FS 556 637 648
Mean |  np. 0.0 0.6 2.6 156 §§ZL 307 64.2 64.5
A ap. <0.1 0.1 0.1 0.1 Q)@.l 0.1 <0.1 01
OthervolatlesinEG | B | ap <01 01 02 <01 Q=01 <01 <01 <01 |
Mean np. <0.1 0.1 01 D1~ 01 0.1 0.1 <0.1
: 93.3 92. 95, 92. % 7. ! S. 94.2
TOTAL A 5.5 9 4 4 863 97.4 100.8 98.0 4
B 050 954 o004 013 &P o4p 037 951 94.9
-9
MEAN = SD 048 £ 28
S
* Extracted with Acetonitrile/water (1:1; v/v), three nme%q’
e Soxhlet extraction with Acetomtrile/water (4:1; viv) 5t four hours
' Incomplete mass balance due to loss of *CO,. notQQd for the calculation of the mean value
n.p.. Not performed QO
SD:  Standard deviation \b
N
N
9
L
Q)‘b
)
N
O
o
Q
&
<}
<
P
Q‘b
N
A(b
o
&
&
(¢)
&
Q
9
N
«Q
X
&
oy
(ob
&
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Table B.8.1.1.1-21: Balance of the applied radioactivity in the Speyer 2.3 soil (III) treated with 14C-N,N’- §
dimethylthiourea. Values in percent of applied radioactivity. N

N N-dime thylthiowrea INCUBATION TIME IN DAYS c,_,\o“
Speyer23 Sample i ‘ i :Qm
) 0 0.1 .50 1 3 4 3z @
{36 AR) NN
Extractables* A 68.9 639 478 178 127 Q“ES
B 70.0 64.1 492 168 123 bo 106
76 8.9 8.9 74 3.9 7
Soser B 6o 16 98 73 g(;& 64
A 76.3 728 56.7 253 Q)G_Q*é 163
Total Extractables | B | 169 7 .. 588 307 M6 Q200 169
Mean 76.7 713 377 39,4 21937 208 16.7
A 14.7 159 18.0 217 187 168
Now-extractables | B | 154 162 169 193 3 182 162 |
Mean 159 16.0 174 0.5 @ 19.0
A 09 25 192 461, 487 56.5
Hco, B 09 27183 455> 465 558 574 |
Mean X 26 R E
A 0.1 0 1 0.1 0.1 0.1
Other volatiles inEG | B | 0.1 01 <01 &&03 01  o«01  «f] |
Mean 01 <{.1 <] 0.2 0.1 {1 <1
A 921 91.2 03,39 98,0 96.8 96.8 91.7
+0TAL B 933 90,8 ?"{? 955 94.5 931 90,6
MEAN £5D 938 = Qo 21
S
*® Extracted with Acetonitrile/water (1:1; v/v), three times >
"% Soxhlet extraction with Acetonutrile/water (4:1; viv) gﬁ* four hours
np.. Notperformed \"Q
SD:  Standard deviation )

Q

O
Table B.8.1.1.1-22: Balance of the applied radioactgsty in the Speyer 68 soil (IV) treated with 14C-N,N’-
dimethylthiourea. Values in percent of applied radivactivity.

NN-dimne tvitddowea Qb INCUBATION TIME IN DAYS
Sammple —

Spever 65 Qi = = N
. T 7 s =
(% AR) 0 0.1 mq 0.50 1 3 7 4 35 60 145
A 208 600 497 430 26.5 g2 37 43 4.6 3T

mm t 3
s B 80.6 ﬁ\' 519 414 352 2.0 37 47 44 39
A 41 62 108 13.0 935 8.6 54 18 79 57

EE XS

Sy B 38 b(b 10 10.7 12.0 124 25 7 ] 87 5.6
A 84 66.2 60.6 559 36.0 168 1186 12:5 123 94
Total Extractables B 69.8 62.6 534 316 16.5 12.8 13.2 151 9.5

Mean | #6680 6L6 547 368 167 122 129 118 9.5
A |83 1 320 311 40l 362 404 344 B 312

Nomextractables | B g 65 251 375 385 363 360 _ 374 359 _ 304 320
MGn| 74 Tzl us 38 382 3l 388 T3 a0 s
X | op 01 0% 33 186 85 417 H2 511 527

lco, SB | np 01 0.6 38 183 454 467 491 533 532
S Mean [ Tup 8.1 0.7 36 185 {4 @r el mi as
> & | op 08 01 01 =01 01 01 =01 <01 =01

Oer volatiles (G | B | np 05 0.1 01 <01 61 =01 <01 <01 01
2 Mean | ‘np. 0.6 0.1 R U T T T U P
S A | 31 e 934 965 947 966 998 961 932 043
T?@”‘ B | 908 955 1007 %58 911 980 969 983 965 847

H
[
Rl

‘gg!ﬂ +5D 95.6

Extracted with Acetominile/water (1:1; v/v), three times
39 Soxhlet extraction with Acetonitrile/water (4:1; v/v) for four hours
\&(‘h.p.: Not performed
.& SD: Standard deviation
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Table B.8.1.1.1-23: Pattern of degradation and formation of metabolites in the Am Fischteich soil (I) treated
with 14C-N,N’-dimethylthiourea. Values in percent of applied radioactivity. X2
9
Q‘b
NN-dimethylthiourea INCUBATION TIME IN DAYS &
AmFischeich | > [T o : . - o - P
{0‘«0 AR} - e XO N
A 350 239 6.3 30 * - » * *Q)U *
- - 2 * « >
Parent B 36.1 B2 6 3 o o F N N
Mean | 356 236 71 30 * = {0 *
A 231 311 359 335 1335 10.0 73 24 Q)\D 10 07
M1 B 246 318 339 33 119 97 §7 240, 12 0§
Mean 23.9 314 M9 329 12.7 9.8 7.0 Zé" 11 0.6
A 13 10 09 03 22 11 03 ¥ . .
M2 B 1.2 or 17 63 25 12 03 O+ *
Mean | 12 0.3 1.3 0.3 13 11 RS * *
A 26 48 80 135 21 33 340 36 6.6 76
M3 B | o8 779 18 51 38 i 60 1 79
Mean | 17 6.2 9.0 17 39 6 o 58 6.8 73
A 08 39 27 08 173 62 9131 21 14 11
M4 B 06 2718 1o 133 618 38 14 13 09
Mean 0.7 4.3 23 104 154 &Q_ 3.5 18 14 1.0
A * 16 12 28 20 & 12 24 23 12
S B * i1 18 20 26 ’\q'l____ 13 1.3 20 15
AMean = 13 15 2 23 NV 11 14 2.0 24 14
A * 04 08 17 139 06 . . »
Ms B - 04 .08 23 & 65 . C : :
AMean - 0.4 0.8 20 tesl 0.6 = = = =
A 02 04 06 05 go* : * * ¢
M7 B 03 06 04 05 S s * * . . *
Mean | 04 s Tos T TTIey Y TTTTYTTTE : . .
A & * * 0'\' * *® ® * *
)18 B ® * * @}’ * * 3 *® *
Mean i i -"""".2'""\;@KJ"""T’""'T""' % P = =
A 04 01 O 03 05 04 04 02 03 02
Afo B 0.1 01 0l 03 13 16 04 02 03 0.2
Mean | 0. 01 o0 03 0.9 10 04 02 03 0.2
Nomextractables A 102 252 Q)@ 8 368 388 389 427 413 358 348
B 101 2.6 o 327 381 388 366 417 418 339 350
uco, A np. O.Z\Qg 15 490 74 31.? 366 412 464 501
: B np. 0{§) 13 i3 73 313 36.1 428 46.1 491
A 93.6 L'E 929 942 952 34 949 954 943 955
TOTAL B 940 \%5,4 9.2 958 96.2 0.1 954 96.1 939 944

O .
* Not detected or below limgt of detection
LOQ: Limit of quantification 3O

np.. Notperformed \\}‘b
AQ’
OQ)
&
\q?
60
O
2
&
s\O
@6‘
N
O
(@)
3
N
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Table B.8.1.1.1-24: Pattern of degradation and formation of metabolites in the Grossstorkwitz soil (IT) treated §
with 14C-N,N’-dimethylthiourea. Values in percent of applied radioactivity. N

N N-cime chyldiourea INCUBATION TIME IN DAYS 0(;){/
Grossstorkwitz Sample - . . )
(% AR) 0 0.17 0.50 1 2 7 14 iz :°®
A 64.5 521 2773 59 * * * * Q"“
Parent | B | 665 43 230 65 r ot L 2O ]
Mean (RS s32 283 6.2 * & & ’xé)b =
A 190 219 365 474 348 26 1.5 09
Ml B | 187 228 405 471 328 29 16 S0 ___ 08
Mean 18.9 223 8.8 478 a7 27 1.6 K% 9 0.9
A 1.0 1.3 08 0.5 * 0.6 * \,V he *
M2 B | 13 o8 07 03+ 05 *® =+ .
AMean 1.1 1.0 a8 0.4 i 0.6 K: & *
A 28 2.0 34 12 48 6.5 &\1‘3 39 39
M3 B | 16 23 2t 10 58 38 o560 3 38 ]
Mean | 2.3 22 28 1.1 53 6.2:0 4.9 33 3.9
A 20 44 7.0 118 a3 5,?\{0 7.4 64 30
M4 B [ 12 49 68 15 _ wl@jwm'@.wmﬁ;wu.jﬁm.mw‘fww
Mean 1.6 4.6 6.9 11.7 D qs 7.8 6.2 32
A 08 25 2.7 46 3 3 X 39 33 31 39
Ms L B.| 09 26 37 46 48 43 . 38 37 . 35
Mean 0.8 2.5 3.2 4.6 4,};: 4.1 37 34 37
A # *® 0.3 23 6" * * * *
M6 B |<aoq 02 07 20 @v v v o« v ]
Mean o 01 .8 21 T b b * *
A * 02 08 *® (8-’ * * * * *
‘\1-; B # 1 * \G ¥ * #* * *®
Mean | - 01 04 @ FTUTETTTTTTETTTTTETT
A 0.2 LOQ 0.3 6\' 03 08 03 04 0.3 0.2
MO |.B |09 o1 03.C 02 08 05 04 02 02 |
Mean 0.1 <LOQ 9&6 0.3 0.8 0.8 0.4 0.2 4.2
* 3 () * * * * * *
M10 . . 1 X . . . . . .
MNean | TN ““i\ T T T T T T T T
Nomextmctables A ‘f 83 Q;" 152 1.§ 3 18.7 §§j 19.4 1§6 18.1
B 4.7 ?mQ 118 152 17.3 17.7 190 17.5 184
1co, A np & 0.5 26 144 57.9 63.8 648 64.2
B ap. Q(DL Q 0.7 27 16.7 533 55.6 63.7 648
TOTAL A 9:3.5(5’0 93.9 953 913 86.0 97.3 I{ZG.?’ 9?.9 942
B 939y 934 90.3 91.2 88.4 03,9 93,6 98,0 94.9
* Not detected or below ln@?ot detection
LOQ: Limut of qmnhtxcano%lb
ap.. Notperformed >

\
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Table B.8.1.1.1-25: Pattern of degradation and formation of metabolites in the Speyer 2.3 soil (II) treated with §
14C-N,N’-dimethylthiourea. Values in percent of applied radioactivity. (")\

.9
N N.dime thylthiourea INCUBATION TIME IN DAYS qc;}’
5z
Spever 2.3 >ample - - - < Q
N 0 0.17 0.5 1 3 14 35 )
(%% AR) QO
A 788 492 268 85 . : * oo
Parent | B | 760 ser oo e v v r 3O |
Mean | 774 499 144 8.8 + * G
A 133 22 353 396 306 7 12 1,§ 03
M1 LB | 130 21l 373 408 320 48 22 & 10 |
Mean | 131 217 363 402 313 47 17 @l 0.6
A 04 * * 03 * * * \V * *
M2 B - : 03 02 2, : + O :

Mean | 0.2 * 04 0.3 1.0 ¥ = . -

A 01 21 17 18 31 84 @‘35 94 75
M3 I N % S . 16 14 101 91 o100 84 9.7 _ |
Mean | 0.6 23 1.6 1.6 6.6 8.7 ,§ 113 8.9 8.6
A 0.1 47 96 154 17.2 730 39 53 5.0
. N -
M4 |.B | 08 38 12.0 151 103 &9 ¢ 17 66 30 |
Mean 3 42 10.8 153 1.7 %4 38 6.1 4.0
A 0.1 23 15 23 20 X 24 30 31
Ms |.B | 03 37 26 29 27 @(f'__ﬁ 5 _ 36 26 22 |
Mean 2 3.0 20 28 S 3.0 33 2.9 23
A * 0.1 0.7 20 3 * * * 0.8
M6 B . 03 0.7 20 s . * s .
Mean = 0.2 0.7 4N ¢ * * * 0.4
A * 1.0 09 syt * * 06 *
M7 B * 2 * zQ) * * * * *
Mean | ¢ 06 0.3 a&z
A * * *® 6\,{)_; ¥ * * ¥ *
* * Q * * * * * *

‘\Is --—.oB_.u—n—_-—.t—u_.: — Dy
Mean ® & ® §0 0.3 - * * - =

A 0.1 <10Q @ 10Q 39 50 46 1.7 0.3
M9 B 10Q =10Q 0O 0.2 1.6 40 1.1 12 1.0

[ Mean | <LOQ  <LOQ LOQ 01 27 13 19 1

Mean —-::LE)Q
A ® * O * 03 * * * * *
3[10 B * * & £} ¥ kS £} ¥ * 4

[Mean |+ 0 * 00+ x s« w ]
N N A 36 3 147 156 180 217 227 187 168
Homextactbles B 35 X096 154 162 169 193 233 192 162
N
np

" 01 09 25 192 461 487 565 584
COy 57

0.9 , 183 452 465 5538 57.4
TOTAL A [ s 14 920 912 010 9
' 3 [Doss 92,0 93.2 90.5 93,9 03,

de | 0 e

S
Q-
L]

96.7 96.8 91.6
944 95.1 90.6

Il

PR

* Not detected or be @limi! of detection
LOQ: Linut of qm\nﬁﬁ@tmn
np.: Not performedd,
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Table B.8.1.1.1-26: Pattern of degradation and formation of metabolites in the Speyer 6S soil (IV) treated with \Q\@
14C-N,N’-dimethylthiourea. Values in percent of applied radioactivity. N

N N-dimetnithiourea INCUBATION TIME IN DAYS 0}0
) ) Sample a
Speyer 65 Sl 017 03 1 3 7 14 3 60 Qi,?
{% AR) &
A 687 334 36 06 v * * * TR
Parent | B | 667 363 34 11 . * R
Mean | 677 348 83 09 % * = S E
A 134 42 381 384 188 15 33 23 04
M B 142 38 387 344 196 55 2. 21 »
Mean | 13.8 39 384 364 192 20 3 .
A 01 i3 10 ¥ 13 06
M2 B 03 14 0.6 06 11 *
Nean | 02 14 0.8 03 12 0.3
A is 30 10 79 13 a7 16 o5l 31 a3
M3 B 12 18 85 88 62 3753 (@5_33______?_5_ 55
Mean | 14 29 2 83 ¥ 12 NS 23 a1
A 0.2 3 44 19 g9 42 2® 21 34 18
M4 B 08 42 13 14 58 47 ;ﬁ______g______g 117
Mean | D3 27 29 17 74 44 .28 26 33 17
A o1 12 23 22 22 23 @05 09 20 16 20
M3 B 04 17 21 23 33 1Q° 14 16 21 14
Mean | 03 13 22 23 27 A9 11 1§ 18 17
& * 7 5 * ) ¥ & * * *
A6 g - . ?9 3 . \;§O . . X . .
\Mean |+ 13 X O TETTTTTTRTTTTTTRTTTTTRTTT
A 03 04 13 17 N * S 05 07 01
AT | B 02 04 09 04 O3 08 07 07 03
Mean | 03 0.4 11 10 o7 04 E 0.6 0.7 02
A ® * M * QU * * * *® * *
S B % * ® ) Qﬁ@ * * .s i ._._.*_._._._.i._-_-_.:-_-
Mean * * -« g{*" & & . & * *
A 02 01 03 > 04 04 03 03 04 05
MO B | sLog 02 03 07 03 03 0303 04 03 _
Mean | 0.1 0.2 03 3 06 0.3 0.3 0.3 0.3 04 4
A 03 * BN ® * * Y ¥ ry
kll"j B {}4 ® @ ® & * ~ £ 3 ® *
XI?S“] 0)4 3 (7? = - = _-r_-___-__i_~_-___ :-___-_-9_-_-
i A 83 271 @320 371 401 362 104 344 06 22
Nomesmcables | 5| g5 251 375 385 363 360 34 39 304 320
Hco A np 0 08 33 186 433 a7 492 511 527
: B np. Q'? 0.6 38 183 454 46.7 49.1 533 332
] C] 2 - 5 3
TOTAL ; zg; ébss.; 93.4! %.4 94 95. 9.2 96.1 932 913
900 0 949 1007 93,8 921 979 96.9 983 96.8 946
* Not detected or below l'u\(§ of detection
LOQ: Linut of quitiﬁcatio@

n.p.. Notperformed N
GA(D
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&
Proposed metabolic pathway of 14C-N,N’-dimethylthiourea in soil incubated under aerobic conditions. 6\\'
é{o
N.N'-dunethvithiourea *Q(b
Q
&
&
>
g
<
M1 Q&
M6 Q)O)
~Q
&
M3 jed M4 <
\
9
N
N
P
Q@
\’
Y
)
| _ <&
Bound residues. CO,, munor degradates:
)
@
.coo\
Table B.8.1.1.1-27: N,N’-dimethylthiourea (P) and degradation.g%ducts
O . .
Degradation Elemental | Molecular j0Chemical Structure
Product Formula Mass [1):3&,k
Code (see HPLC) X
< O H
Sb S5
i i [
M6 C;sHsN>O:8 P36 N
2 ﬁ N
IS
o O
| & AL -
M1 (=R2) CsHsNLOY 88 ‘NT N
‘ ‘ 03 H H
—
{ O
\’ -
& |
S | A
M3 CELN.O 156 TONTON
5 [
~
4
) S
Cl e |~ Ny
P(=R1) C3HgN,S 104 ‘N~ N
N H H
&
o g
X | I
(0 i ‘ _ HN. o~ /,IL\ _
M3 CeHiaNGS 174 NN
& | H H
N N
0 -
&
$
O
O
<}
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Table B.8.1.1.1-28: DT50, DT90 values for DMTU §
Soil Alternative N,N’-dimethylthiourea 4
denomination DT50 (d) DT90 (d) R
Am Fischteich I 0.15 0.49 >
Grossstorkwitz il 0.35 118 o~
Speyer 2.3 111 0.30 0.99 <
Speyer 6S vV 0.17 0.57 O
S
Conclusion: <§
The geomean DTs, of DMTU (impurity of the technical substance that has a maximum confalt of 3.5 g/L in
metam-sodium) in soils is 0.23 days. \~'<)
QO
\
2)
N
@

Determination of modelling endpoints for DMTU from laboratory degradation ~g@dles using ModelMaker 4.0,

according to FOCUS Kinetics ( McMillan C. (2010a) \,}"D
Guideline: 0\?
FOCUSkinetics guidance document (FOCUS, 2006). Qg’

S
Findings and conclusions: \(’D\\

A rate of degradation in soil study (under laboratory conditions), h& been conducted with DMTU in 4 soils. It
was possible to derive modelling endpoints (DTsg) for this con{pound in all four soils using single first-order
(SFO) kinetics. The selected model adequately described the dedline of DMTU in soil.

(05}
Q)@)
Q
X
(@)
Q
O
N)
(@)
S
L
Q)(b
(bq
N
QO
o
Q
o
K
N
\}‘b
AN
A(b
o’
NG
00}
\6\
>
S
&
\O
xo
>
S
OCJ
3
N
<)
N
&
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Appendix 4 — Plots of residues and residuals with time d
q
-9
N
"1 Residual plot Q:Q
g R
i <
0 O
0 + * T T q)b
552*~'??é‘§'c‘0
o _"_J (b
z | o § .2 0.)
i £ . &
| x~
| 9
| -4 Q
~ X
- 9
n e Q
£
] . .\OQﬂme
° N
4 # \{b
X2
S
) . (%)
(a) (b) <
&
Figure 1 - Visual assessment of goodness of fit of SFO }ggdei to DMTU in SI:
(a) % applied radioactivity and fitted model versus time; (b) pl<8~ f the residuals
RS
sli $
O
Q)Q)
- <
‘QQ) . Residual plot
& 5
39 ‘i Q 4 i
R .
i 0 2
wl| S 2-
;1 1@ 3
el v g0 ‘ 3 o4 5 6 7
Q@ 5 7 8 y
& :
! N <
S O .
\\ (b
R\\ (DQ ‘4
, \lx ‘q} Time
v 0 :
- o
-O
S
(a) > (b)
>

Figure 2 - Visual as

(a) % applied radioac{ylty and fitted model versus time; (b) plot of the residuals

sagément of goodness of fit of SFO model to DMTU in SiI:
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<D
N
oS
Sl ¢
-9
N
&
Residual plot )
: -
oole OQ
! >
| N
:x W o9 K(D
I g’ S
;L é 0 " ,;QQ)
¢ 2 3 4 s5Q0% 7 8 9 1P
. X
" . &
\ . N3
, N
\\l B <
M ,:\\'O Time
{U’
(@) (b) 0\?
@) ‘ @
&
Figure 3 - Visual assessment of goodness of fit of SFO del to DMTU in Sl
(a) % applied radioactivity and fitted model versus time; (b) pigbof the residuals
S
Siv {'\\
N
: &
. Q)(?) . Residual plot
. S 2
x
(®) < e
Q
L
1 S
) :I! \@Q ® G T T v T T T
i - 3.0 3 2 3 4 7 8
il IS g
_= & 5
A &P 2
\ N
O
F 03 34 e
[ \, Q 3
[ \‘~ ,%\(.b Time
kS
<
‘ .O
(a) & (b)
N
Figure 4 - Visual ass@sment of goodness of fit of SFO model to DMTU in SIV:
(a) % applied radioa&t)i@ity and fitted model versus time; (b) plot of the residuals
Table B.8.1.1.1-29: h‘/fédelling DTS5y and DTy, values derived for DMTU (normalised to pF2.0)
N 2 .
S5 o Lerror - prg, DTy cl(:/:(r):setclgsn Modelling Modelling
odel (days) (days) DTs, (days) DTy, (days)
A factor
I O,Q SFO 8.5 0.089 0.295 0.898 0.080 0.265
I Kd\ SFO 5.2 0.241 0.801 0.789 0.190 0.632
IIIQ\V SFO 8.2 0.231 0.769 0.739 0.171 0.568
;@\ SFO 3.8 0.127 0.422 0.646 0.082 0.273
$ z
S Geometric | 4 151 0.401
Ne) mean:
X2
N
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Added in June 2008 (< addendum dated June 2008) — peer reviewed in June 2008: Qrz?
)
&

As point of clarification 4.1, the RMS had to assess and summarize in an addendum information available on metabolite MITC including Phys-Chem properties relevant for
the environmental risk assessment. Valid studies to be included in the list of references relied on. The Notifier’s pos@on and the RMS conclusion which were reported in the

addendum dated June 2008 are reported hereunder as the conclusion of the peer review. J\q?
S
o
Table 2: Physical and chemical properties of the metabolite MITC (methylisothiocyanate) 5;0
Guidelines/Methods .. § . q
Study and GLP Findings Q@ Evaluation and conclusion | References
B.2.1.5 OECD 104 Methylisothiocyanate (MITC), 99.4% pure (Batch AO$'§701301): Acceptgble ) Lindemann, 2003
Vapour pressure EEC A4 . @o) MITC is cops1dered to be a (RCC 850435)
(ITA 2.3.1) (Gas saturation o <& highly volatile substance.
i) 1739 Pa (20°C) S§
(interpolated from measurements at 152\6\ and 25°C)
@
GLP Note: In first instance, dynamic method wq@ chosen, but this method
was not applicable to test item MITC dueqfa decomposition at elevated
temperatures. 6‘
B.2.1.6 Calculation MITC: Sb\ Acceptable Taminco, 2004b
Volatility — Henry's @«\\O MITC is considered to be
law constant GLP not relevant _ 3 moderately volatile from
(TA 2.3.2) (calculation) I Nyl gfﬁc) water.
0
values used for calculation; &
water solubility at 26°C: 8.94 g/L
(see point B.2.1. 14\?
vapour pressure,;ﬁ 20°C: 1739 Pa (see point B.2.1.5)
B.2.1.7 Visual inspection MITC, 97.0%@&&: (Lot No. 66905-026): Acceptable Flack, 1997
Physical state, colour Colggrless crystalline solid (FCC 153/962827)
(ITA 2.4.1) S
&
Q
L
(\6
~
&
S
O
XY
&
N
(-9'.
N
Q_
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Study Snu(;délltl;esﬂv[ethods Findings Eé&élbuation and conclusion | References
B.2.1.9 OECD 101 MITC, 97.0% pure (Lot No. 66905-026): tgfhe submitted UV, IR, Flack, 1997
Spectra of the active é\@ NMR and MS spectra for (FCC 153/962827)
substance GLP Following spectra were provided: & | MITC are considered
(TIA 2.5.1) UV/VIS (scanned range: 190-500 nm) & acceptable
IR (KBr; sample scanned over range 4500-500cm™) \QO
'H-NMR (CDCls; 400 MHz) &
MS (EL 70 eV) S
\4’?
The different spectra were found to be in agreement@' th the
chemical structure of MITC. Q‘?‘
9
UV/VIS absorption characteristics : %o\;b\
Amax (NM) @fL.mol'l.cm'l)
Neutral 235 & 635
(distilled water) 283 R 65
321 > 17
Alkaline 276 S 46
(0.1 M NaOH) 320 & 5
at A 290nm Not reported, but > 10
& based on spectrum
Acidic D35 635
(0.1M HCI) o> 283 23
P 324 6
$at A 290 nm Not reported, but > 10
@\50 based on spectrum
3
The absorptioQan the wavelength range 200-300 nm was shown to
be signiﬁcagﬁy different / higher in alkaline medium, compared to
that obser{;@d under neutral and acidic conditions.
Q
2
&
S
&
600
e
N
&
Q_
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Guidelines/Methods | .. .. . .
Study and GLP Findings F:‘gﬁuatlon and conclusion | References
B.2.1.11 EEC A6 MITC, 97.0% pure (Lot No. 66905-026): 4 Acceptable; Flack, 1997
Solubility in water (Flask method; é\@ MITC is readily soluble in | (FCC 153/962827)
(ITA 2.6) analysis of MITC 8,94 g/L at 20°C (pH 7.5) & | water.

conc. by HPLC-UV) &

S
GLP @3‘?
&
B.2.1.13 EEC A8 MITC, 97.0% pure (Lot No. 66905-026): é\x% Acceptable; Flack, 1997
Partition coefficient | (Shake-flask method) Q)b} MITC has a log P,y of 1.05 | (FCC 153/962827)
n-octanol/water log P, at 20°C: 1.05 (pH 7.5) < and hence, bioaccumulation
(IIA 2.8) GLP $ of MITC in the
_ @o\{b environment is not
<& expected.
S
&
{Qtz;
®
Sb
(8)
>N
e}
@q?
S
&
&§
"4
NG
;\\OQ
%Q‘Z?
Oq%
&
>
(\6\
@QQ}
$
~
&
S
O
¥
&
N
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Guidelines/Methods | .. .. . .
Study and GLP Findings l@\\aﬁuatlon and conclusion | References
B.2.1.14 OECD 111 ['*C]-Methyl Isothiocyanate (CH;N=['*C]=S) (Batch No. 3501- 187),4 “Acceptable Kidd et al., 2005
Hydrolysis rate at pH radiochemical purity = 98.46%; | MITC is shown to degrade | (Inveresk Report No.
> | .
4,7 and 9 under 30 days incubation at 15°C, 25°C and 50°C; pH 4, 7 and 9 byffer | significantly by hydrolysis at | 24450)
sterile conditions in | GLP solutions; Test conc. < 0.01 M 0 every pH and temperature
the absence of light \QO (with the exception of pH 4
(1A 2.9.1) e and 7 at 15°C). Estimations
Estimated half-lives DT, (days) (assuming first order km&lcs) of halflives were given and
15°C 25°C \m@ooc degradation pathways for
pH 4 (a) ~ 40 & 0% MITC at pH 4, 7 and 9,
pH 7 (a) 50 ¥ % respectively, were proposed
5 - in the study report.
pHO 22 i \‘3 1 day Degradation of MITC was
'” (b) found to be more extensive
*possibly underestimation because of poorgbsolutlon of MITC from | at higher temperatures and at
degradation products in severely deg?aded samples > DTs higher pH (concomitant with
calculated based on decline of MITC mﬁrst 7 days of incubation higher hydroxyl ion
(a) No significant degradation obse@ed = No DT50 calculated concentration).
(b) Rapid degradation, but km&tcs not linear = No DT50|Major degradation products
ileniianiad) b@ were identified as
,§ dimethylurea (DMU),
Degradation was found to b@zore extensive at higher temperatures | dimethyl th1ou.rea.1 (DMTU)
and higher pH (concomzta@t with higher hydroxyl ion an.d methyldlthlocarbamlc
concentration). @ acid (MDTCA, i.e. metam)
NG
‘.\\o*\ Besides, there were
< indications that volatile
Q)AQ’ degradates were formed at
& pH 4 (and pH 7).
&
S
@QQ}
$
~
&
S
O
¥
&
N
Cg’.
N
Q_
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Guidelines/Methods | . .. . .

Study and GLP Findings Eygﬁuatlon and conclusion | References

Major degradation products (= 10% of applied radioactivity AR): 3 ©

Dimethylurea, dimethyl thiourea and methyldithiocarbamic acid q§

(MDTCA) @o%

&

Product identification: éf

By match of HPLC retention times with those of&¥eference

compounds. Confirmation by mass spectrometry. §°
&

&

Mass balance: QLZ)O)

At pH 4: clear decrease of overall recoverysof AR at higher
temperature (down to 41% at 50°C), indicaéﬁ\‘lg that MITC was
degrading to volatile degradates. At pH 7: gigérease down to 79% at
50°C. At pH 9: mean recoveries in range 100-118% and no decrease,
indicating that degradation of MITC at pIg)L‘ZB gives rise to non-volatile

components. N
S
<
N
S
Q>
Conclusions of the peer review: open point fulfilled; the phys-chem data of Mlﬁ will be included in the LoEP.
)
&
§
@
NG
;\\OQ
%\@
Oq%
&
@
S
sz’?
&
«Q
e
&
S
(@)
3
&
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Added in June 2008 (< addendum dated June 2008) — peer reviewed in June 2008: §
N
o

As point of clarification 4.2, RMS had to provide an addendum with the following additional information from aerob{o

degradation in soil study Hall, B.E. et al 2004: Q)

-to provide in an addendum gravimetric water content at MWHC and at field capacity of the soils investigated ¢,

- to provide at least recovery, and LOQ of the extraction and analytical method employed in an addendum; 1d%§W other

details as temperature, pH and volume of water should be provided as well

- clarify that in both radioactivity in soil ethyl acetate extract and in the ethyl acetate trap were add@ together to
determine the rate of degradation of MITC and that the identity of MICT was only cheﬁgéd in the first

sample of the ethyl acetate trap. 0&)
The Notifier’s position and the RMS conclusion, which were reported in the addendum dated Juif@ 2008, are reported
hereunder as the conclusion of the peer review. Q
x
9
Extract from the addendum dated June 2008 : {Qo

Soil moisture
Table B.8.1.1.1-3: Characteristics of the soils used to investigate the route and rate of deﬁdatlon of ["*C] metam-sodium

Soil Particle Size Analysis pH ‘V‘Orgamc WHC (at
(USDA 0 YT c SMatt CE.C 0.33 bar)
Classification) Lo 7aiSilt 7 Clay Water KCl g Matter
Sandy Loam Q&
(Code S402) 77.90 10.21 11.89 5.4 4.7(;$O 6.97 26.2 28.8
Sandy Loam >~
(Code S403) 71.34 15.96 12.71 5.7 Aéoq 1.87 11.8 19.9
Silt Loam b\
(Code S405) 13.39 61.72 24.89 7.1 > 6.2 7.31 34.3 26.6
Clay Loam Q;\
(Code S404) 43.51 22.81 33.68 7‘7;0 7.1 2.89 25.8 38.9
* Lead soil N
% Organic Matter = % Organic Carbon (Addendum 1) x 1. 7\6
C.E.C = Cation Exchange Capacity @
)
Table B.8.1.1.1-4: Characteristics of the soils used to @estlgate the route and rate of degradation of [['*C]MITC
Soil Particle Size Analysis pH % Organic WHC | MWHC
(USDA 5 5 5 P CE.C ((at0.33
Cilassiiestian) % Sand % Silt % Claéa}_ Water KCl Matter bar)
Sandy Loam < 18.7 | 467
2% 82.63 5.57 K279 5.2 4.1 1.53 9.3
(Code S480) 4
Sandy Loam 1 N 29.5 84.8
(Code $500) 77.79 12.63 Y 9.58 4.5 3.7 12.41 16.4
Silt Loam N 425 | 91.0
(Code $490) 12.24 62. 2127 25.49 6.1 52 6.46 16.8
Clay Loam 26.0 57.7
(Code $479) 44.59 fébe 35.45 7.6 7.0 2.38 18.8
* Lead soil fb

% Organic Matter = % ﬁgamc Carbon (Addendum 1) x 1.7
C.E.C = Cation Exchez2 Capacity

(2
&

LOQ etc. O

The assay was@zcdiolabelled therefore LOQs as such were not determined. From Report section 4.2.2 (Phase 1) we

know that m sodium was detectable at the 1% applied radioactivity level. From Table 24 (Phase 2) we know that

unknowns iy the water fraction were detected at less than 1%AR. We only profiled at the 5% level (regulatory cut-off

for identification).

Regarding extraction efficiency, this is indicated in the mass balance data for Phase 2. In some cases non-extractable

resi,d‘\ﬁés were high but we did try other extractants to reduce these (report 3.7.7.2.2). Regarding extraction methods,

N
&
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&
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these are in the report (volumes etc). We did not fix the pH for extraction. Where chilled extractant was used, this was\(\
placed on ice but the temperature was not recorded. 6\
MITC in traps and extracts

As stated in the report the traps were combined when calculating the %MITC used in DT calculations. MITC waéthe
only component detected in the first EA trap there it seems reasonable to assume that radioactivity in subsequéht EA
traps was also MITC. It would be strange for another metabolite to pass through the first trap and be colle in the

second identical trap. §
>
Conclusions of the peer review: open point 4.2 fulfilled {‘\@
v
S

@0)
Added in June 2008 (< addendum dated June 2008) — peer reviewed in June 2008: 6;0
As point of clarification 4.3, MSs experts to discuss in a meeting of experts the acceptabilityzind the end points to be
derived form the aerobic degradation is soil study Hall, B.E et al. 2004. &
Among the aspects to be discussed are the following; <

- if the study may be considered an appropriate route study considering that identity g\&\ompounds in the ethyl acetate
trap is only analyzed for the first sampling point

X
R
N
-effect of mode of application of the substances tested on the study results S
-validity of the analytical method employed

-if half life in sandy loam 2 soil may be considered reliable taking into @éideration that only 3 data points are
available. N

-if degradation may actually be considered microbially driven or due to h}@?Olysis and potential effect of pH
- effect of using linear regression instead of non linear regression to de%& the half lives
-use of single samples for metam experiments and for MITC at 0.25 &)(iy ours), 2, 4, 10 and 15 DAT.

The Notifier’s position and the RMS conclusion which were rep%rted in the addendum dated June 2008 are reported

hereunder as the conclusion of the peer review. (\O
QO

Extract from the addendum dated June 2008 : §

Ethylacetate trap: ;OQ

See also open point 4.2 QO

Q
The identity of compounds has been determined b)ég@ in the first ethyl acetate trap (in the sequence of 3 ethyl acetate
traps used at each timepoint) at each sampling po% from t0 to study termination.

&

Mode of application: surface application Q(D

Validity of Analytical Method employed ;é'b

All methods used radiodetection for accux@:y and selectivity; both methods used afforded adequate resolution of

components O

- Metam sodium (Phase 1): Dire tﬁ.’nalysm of aqueous extracts by radio-HPLC.

- MITC (Phase 2): GC is the preferred method for analysing MITC, we did this in conjunction with radiodetection.
This methods would also ha@\detected other volatile degradation products of radiolabelled MITC.

- HPLC was also used in PHase 2 to detect radiolabelled entities which partitioned into the aqueous extract phase.

Half-life in sandy loam 2

The EFSA point is valid sirfoe the number of time points available is low, however from the data it is clear that the half

life is short and less than ¢0 minutes. It would not be unreasonable to discount this data set, but even if this was done,

the risk assessment woﬁ not be affected.

Microbial vs Hydroly$is

Historically soil st@l?i)es have been acceptable to regulatory authorities when conducted at moisture levels of between 40

and 60% MWH@ariety of guidelines); we used 50% as an average. Therefore the incubation conditions were

conducive to mierobial degradation. Reference to the MITC hydrolysis results

1) the degrz%@lon half lives are significantly shorter than the hydrolytic half lives and

2) the degr ation half lives do not show a pH trend which is in keeping with the hydrolysis study data

It can b ncluded that the effect of the presence of the soil is having a far more significant effect on the degradation

half hfg:%an would be expected from pH alone.

Ling#tregression vs SFO Kinetics

&

&
&
§
OO
b
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DT50 values are calculated by using linear regression of In values. According to FOCUS kinetics non-linear regression ¢§
using SFO should be used in the first instance. However in this case the end results by both calculations methods are
the same. For all regressions (Phases 1 and 2), the R values are very good / acceptable and indicative of the goodness\q,)

fit of the regression line. Looking at the plots there is only one case where an SFO model might be better, this is ng?

S402 in Phase 1. Q
Use of single vs replicate samples ,&'g’

Single samples were taken at each time point to derive the DT50 of metam. Considering the rapid degradatio@f the
compound (mean DT50 of 10 minutes), this deviation has no impact on the final risk assessment O

In order to derive the DT50 of MITC (mean DT50 of 2.15 days), duplicate samples were taken at day0, 1, 7 and 21
while single samples were taken at day 0.25 (6 hours), 2, 4, 10 and 15. This deviation would have an imapact on the error
level but not on the endpoint derivation. As RMS we have considered that the deviation was minor;oq)

X
&
4

$

) <
Added in August 2010 ~

O
A data gap was identified by the meeting of experts to address the range of half-liveéz?ivailable for metam and MITC
and whether they are applicable to metam EU risk assessment. The notifier should:&ddress the different variables that
might impact on the degradation in soil, such as method of application dose rate aa@ oil adaptation.”

S

N
An Evaluation of the Fate in Soil of MITC under Aerobic Conditions. (Terryé&., 2010a)

MITC (methyl isothiocyanate) is the metabolite of metam-sodium "godium Nmethyldithiocarbamate), a liquid
formulation used to control organisms preplant in a number of cro%Metam-sodium degrades in soil to give MITC,

Conclusions of the peer review on open point 4.3: a new data gap has been proposed.

which is a gaseous soil fumigant (vapour pressure 1739 Pa at 20°C) the active ingredient. The information available
for MITC arising from dazomet was found to be of little relevance é)& ITC arising from metam-sodium.
Q
Regulatory studies o
Two regulatory soil degradation studies are available which \'Q%:stigate the fate in soil of metam-sodium or MITC. One
of these (Hall, 2004) was a well designed study speciﬁcallgmodiﬁed to investigate the degradation of MITC taking into
account its very high volatility. This study concluded th#t'metam-sodium very rapidly transformed to give MITC, and
that MITC rapidly degraded (DT50 0.97 to 2.94 days) to carbon dioxide and unextractable soil bound residues. See
point B.8.1.1.1. (above) >

S
Published literature \éb
In addition to these regulatory studies, there have been numerous investigations into the fate of MITC in soil and
volatile loss from soil published in the litefafure. Unfortunately, the reported investigations were not conducted to
modern guidelines, were not carried out 6 Good Laboratory Practice and did not use radiolabelled materials. In
addition, the number of sampling points Was small (typically three or four) and the actual residue data was not reported
(either graphs or tables of rate constants/DT50 values only were reported).
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Table B.8.1.1.1-5: Summary of selected literature for metam-sodium and MITC Qrz?
<
Reference Title Summary ES
>
M%)
(1) Boesten J.J.T.I. Van der | Transformation of methyl Water-saturated sandy subsoils (collecteddrom 2 — 4 m below the surface) from 4 sites in the

Pas L.J.T., Smelt J.H. and Leistra
M. (1991) Netherlands Journal of
Agricultural Science, 39, 179-
190.

isocyanate and 1,3-
dichloropropene in water-
saturated sandy subsoils.

Netherlands incubated in sealed Vesselsz,%ith MITC at 10°C, in the laboratory, for up to 205 days. No
GLP, non-radiolabelled, no tabulatedé;gsidue data given.
In 3 subsoils degradation very fast gé\l 0% remaining after 30 days); in 1 subsoil DTs, about 35 days.
Little quantitative relevance for g@ulatory risk assessment.

O

2) Frick A., Zebarth B.J.
and Szeto S.Y. (1998) Journal of
Environmental Quality, 27, 1158-
1169.

Behaviour of the soil fumigant
methyl isothiocyanate in repacked
soil columns.

4 soils, from British Columbj 'Z’(Canada), packed into PVC columns. 30 cm of soil, 1.35 g/cm3,
leached with Ca(NO),; airdeadspace flow-through system; non-radiolabelled MITC injected into
column as a liquid; charc{g%l volatility traps employed. Leaching loss, volatilization loss, and soil-
extractable MITC simultaneously measured, at 21°C. Percent degradation inferred indirectly. In one
soil different leachingﬁegimes applied to the columns.

Conditions leading fo leaching suppressed volatilization fluxes. Gas phase diffusion very important
in determining fafe, as gas phase diffusion coefficient 1000-10000 bigger than liquid diffusion
coefficient. Signgspeciﬁc characteristics (bulk soil density, water content) strongly influence outcome.
Soil DTs, val@ies cannot be calculated from the data.

< o . .
Useful quashatatlve data, but no quantitative data for use in regulatory risk assessment.
(8)

3) Gan J., Papiernik S.K.,
Yates S.R. and Jury W.A. (1999)
Journal of Environmental
Quality, 28, 1436-1441.

Temperature and moisture effects
on fumigant degradation in soil.

SN
Degradafion in soil (2 Californian and one Minnesotan soil) for MITC investigated across a range of
soil t¢tperatures (20 — 50°C), and one soil moisture (12%). 10 g of soil in 21 mL headspace, sealed
Vig_lé‘.’ Sterile soil samples included. Soil moisture investigation (soil moisture contents 1.6 — 16%)

g‘ried out with 2 soils and at one temperature (30°C).

ITC rate of degradation increased by a factor of 4.8 to 10.6 times from 20 to 50°C. Microbial

th degradation was the predominant degradation pathway for MITC (rather than chemical). MITC
(§ degradation decreased as soil moisture content increased.
A@‘} Only 4 timepoints; only graphical data presented.
QS)® Useful qualitative data, but no quantitative data for use in regulatory risk assessment.

4 Leistra M. (1973)
Proceedings 7th British
Insecticide and Fungicide
Conference, 90-95

Computations on soil ﬁgﬁlgation

with metam-sodium. i
%Q

&

A set of equations were presented which simulate the conversion of metam-sodium to MITC by
considering vapour diffusion and leaching simultaneously.
No relevance for regulatory risk assessment.

(5) Leistra M. (1974)
Netherlands Journal Plant
Pathology, 80, 61-71.

ne)
Predictions on effectivity and
after-effects etam-sodium by

Simulations were conducted to give 2D predictions of the distribution of MITC with soil depth, in
various soils with different application methods, at different temperatures. The dissipation of MITC
from the soil, over time, was also simulated.

simulating soil fumigations.

2)

O.
$
&
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Adequate nematode control with peaty soils was predicted to be difficult to achieve (because of
adsorption and dilution), and was predicted to Q@ possible only under drier conditions. Injection as a
line was predicted to give less favourable do@pattems than injection as a plane. The main
conclusion was that temperature is very imp@rtant in determining the waiting period required
following treatment until planting could lzé\undertaken with higher temperatures being more
favourable.
No relevance for regulatory risk asseg?nent
o‘%
(6) Leistra M. and Boesten Pesticide contamination of MITC not mentioned. N
JJ.T.I (1989) Agriculture, groundwater in Western Europe. ;\\OQ
Ecosystems and Environment, . é\@
26, 369-389. S

(7 Leistra M. and Crum
S.J.H. (1990) Water, Air, and
Soil Pollution, 50, 109-121.

Emission of methyl
isothiocyanate to the air after
application of metam-sodium to
greenhouse soil.

The residues in a greenhguse soil treated with metam-sodium were determined 8 days after treatment.
Various soil propertieséﬁld soil moisture values were also measured, as was the permeability of
LDPE (used as a 301109\over following treatment) to MITC.
Simulations for the&l1ss1pat10n of MITC from the greenhouse soil were carried out for various
scenarios. Prediction fits to measured residues were not reported.
No relevance fgf regulatory risk assessment.

>

(®) Smelt J.H., Crum S.J.H.
and Teunissen W. (1989) Journal
Environmental Science and
Health, B24(5), 437-455.

Accelerated transformation of the
fumigant methyl isothiocyanate in
soil after repeated application of
metam-sodium.

Non-GLP mvestlgatlons were carried out to explore if enhanced degradation of MITC explained the
efficacy i\@llure encountered for some fields (problem fields) in the Netherlands. A selection of field
soils and greenhouse soils were collected; some having been treated many times with metam-sodium
and s¢fine never treated, in addition to soil from the problem fields. Incubations with
no@%dlolabelled MITC were carried out in the laboratory, with 50 g of soil in 300 or 600 mL
\rg ppered flasks, at 15°C; flasks were analysed after incubation up to 45 days (depending on rate of
ITC degradation). Degradation of metam-sodium to MITC was also measured in a smaller number
of soils.
Metam-sodium was found to degrade very fast in all soils tested. Measured MITC degradation rates
were found to be 0.5 to 50 days. Degradation in three humic sand soils was particularly slow. In
some of the soils a pronounced ‘lag’ phase was evident; characterized as an accelerating degradation.
Generally, the transformation in previously treated soils was faster, to much faster, than in never
treated soils.
Tables of residues with time were not reported (only log graphs).
No relevance for regulatory risk assessment.

9) Leistra M. and Smelt
J.H. (1974) Agro-Ecosystems, 1,
169-176.

Optimum soil cg&ldltlons for
fumigation ngﬁ’ metam-sodium.

Aim, for the use of a fumigant, is to how to achieve satisfactory control with the lowest dose and
shortest period of after-effects. Calculations were carried out to simulate the use of metam-sodium
when the soil moisture and temperature were varied.
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The simulations indicated that under wet conditions (pF 1.5) diffusion rates for MITC are too low
such that MITC would degrade too rapidly to alfow sufficiently high concentrations to build up in a
spatially sufficient manner for efficacy. Overgﬁ, conditions promoting a higher vapour phase
mobility (e.g. drier conditions, pF2 — 2.5) {@ preferred with respect to efficacy. More favourable
efficacy was predicted at lower temperatg&s. However, lower temperatures led to a higher
persistence of MITC which would lead £3 more pronounced after-effects in the field.
Quantitatively these analyses are of n§°relevance to regulatory risk assessment. However,
qualitatively, they indicate that a loﬁr soil moisture content (and higher temperatures) are preferable
for efficacy of treatment, and ’[heQe> conditions would generally lead to less leaching potential, faster
degradation, and more Volatile;\\K)\ss of MITC.

&

(10) Leistra M., Smelt J.H.
and Nollen H.M. (1974) Pesticide
Science, 5, 409-417.

Concentration-time relationships
for methyl isothiocyanate in soil
after injection of metam-sodium.

Two field experiments Witl&)d?fletam-sodium (in a humic sandy soil near Bergen, and a loamy sand soil
near Espel) were carried g‘ﬁt and detailed information collected so that results of computations and
concentration measuremients could be compared. On two occasions (3 or 4, 11 or 12 days) soil
samples were taken a£56 or 7 depths and MITC extracted. Soil composition, density, pH, soil moisture
at sampling, soil mQ:i\sture tensions at 5 and 15 cm, rainfall, soil temperatures at 15 cm, were
measured. Q)‘Zrb
No attempt was;made to relate the experimental findings to the simulated concentrations. The field
investigationg%ighlighted the importance of complicating factors (such as dried-out top layers and
temporary downward transport following rain events). Under wet soil conditions much of the MITC
may decompose near the injection depth before the spreading required for satisfactory efficacy can
take place. At lower soil temperatures MITC decomposes more slowly, so adverse after-effects may
be prdtonged, particularly as low temperatures are usually combined with wet conditions.
Q@,‘ﬂtitatively these analyses are of no relevance to regulatory risk assessment.

&

(11) Ma Q.L., Papiernik S.K.,
Becker J.O. and Yates S.R.
(2001) Journal Environmental
Quality, 30, 1278-1286.

Degradation of soil fumigants as
affected by initial concentration
and temperature. X

L8oil fumigation using shank injection creates high fumigant concentration gradients in soil from the
injection point to the soil surface. A temperature gradient also exists along the soil profile. The
degradation of non-radiolabelled MITC was investigated in 10 g aliquots of one soil (Arlington sandy
loam) at 4 temperatures (20, 30, 35 and 40°C) and 4 initial concentrations (3.31, 24.35, 56.01 and
142.70 mg/kg) under sealed vial conditions, in the laboratory. Investigations with sterilized soil
samples were also carried out at two initial concentrations.

Generally, the rate of degradation decreased as concentration increased (by a factor of 9 at 20°C).
Degradation in sterile soil was 10 times slower than that in non-sterile soil, for the lower initial
concentration, but only 1.8 times slower for the higher initial concentration. There was evidence of
adaptation at the higher concentration as the degradation rate increased over time. Rate constants
increased as temperature increased. The average Arrhenius equation activation energy (Ea) for MITC
was 46.21 KJ/mol.

Tables of residues with time not reported; only rate constants. Non-GLP.
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Quantitatively these analyses are of no relevance Aﬁ regulatory risk assessment, but qualitatively the
analyses demonstrate that degradation rates are\cpossibly more rapid away from the highest
concentrations of MITC at the injection points:
>
%)
(12) Smelt J.H. and Leistra Conversion of metham-sodium to | Investigations were carried out to collectk&ta on the rate and extent of the conversion of metam-

M. (1974) Pesticide Science, 5,
401-407

methyl isothiocyanate and basic
data on the behaviour of methyl
isothiocyanate in soil.

sodium to MITC, on the distribution of&ITC between the different phases in soil, and on the rate of
decomposition of MITC in soil. The @ﬁlowing were determined: partition of MITC between air and
water (Kw/g), adsorption of MITC%S three soils, conversion of metam-sodium to MITC (in 3 soils, at
12 and 20°C), decomposition of MiTC in soil (3 soils, at 4, 13 and 21°C, sampling at only 3 time
points). For most of these inve@ations quantities of MITC were measured in the vapour phases and
concentrations in the other ph#iSes of the test systems back calculated using the Kw/g for MITC.
MITC was extracted from ggi?l samples for the ‘decomposition of MITC in soil’ investigation.
Conversion of metam-sogﬂﬁm to MITC in soil was very rapid (complete conversion took only a few
hours). MITC degraded$more rapidly at higher temperature. Rate constants were derived, but soil
residue data was not \ga\)orted. None of these non-GLP investigations were conducted according to
modern guidelines;@nd non-radiolabelled MITC was used. For the MITC degradation in soil
investigations only 3 timepoints were available.

Quantitatively\otﬁese analyses are of no relevance to regulatory risk assessment.

&

(13) Suett D.L., Fournier J-
C., Papadopoulou-Mourkidou E.
Pussemier L. and Smelt J. (1996)
Soil Biology and Biochemistry,
28, 1741-1748.

Accelerated degradation: The
European dimension.

bb

Summary of the deliberations of two European workshops held to discuss the issue of accelerated
degradat'{@?l of soil-applied pesticides. The issue was identified as being of most relevance to soil
applie(bpr?esticides used in relatively minor crops. Prior exposure of the soil microbial population to a
partig)‘éﬁar pesticide can lead to adaptation and subsequent enhanced degradation of the pesticide,
res\‘gﬁing in decreased efficacy. For MITC, it is reported that a rapid bioassay has been developed to
(@fect enhanced degradation, and that limiting usage to no more than 1 in 5 years also addresses the
Lassue.

No significance to regulatory risk assessment.

(14) Van den Berg F. (1993)
Atmospheric Environment, 27A,
63-71.

{§Q
Measured and computed @"
concentrations of methyl ¢
isothiocyanate in the air afound
fumigated fields. 5\‘0

Concentrations of MITC in the air around 2 fields (in the north eastern part of the Netherlands) were
measured 4 to 5 times over a 7 — 9 day period, 1.5 m above the surface, following injection of
metam-sodium in September/October (average soil temperatures in plough layers 11/12°C in first
few weeks following applications). Fields were rolled as part of the treatment. The measured
concentrations were compared to calculations made with Gaussian plume model. Emission rates of
MITC from the fields, for use in the plume model, were calculated using a different model (they were
not directly measured); and are reported as being the result of “a simplified description of fumigant
behaviour in soil........should be considered as first estimates.” The cumulative loss of MITC during
the first 3 weeks was calculated to be approximately 10% for both fields.

During the first few days after injection the computed concentrations of MITC in air around the
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second field were lower than those measured, wlg?eas no great differences were found for the first
field. In the subsequent period, the calculated Q\@acentrations for both fields tended to be higher than
those measured. The authors concluded that gbetter description of concentration patterns of
fumigants in air requires more detailed me@rements on input parameters of the dispersion model.
Quantitatively these analyses are of no rg%é\vance to regulatory risk assessment.

(15) Van den Berg F., Smelt
J.H., Boesten J.J.T.I. and
Teunissen W. (1999) Journal
Environmental Quality, 28, 918-
928.

Volatilization of methyl
isothiocyanate from soil after
application of metam-sodium with
two techniques.

2
To describe the fate of fumigants in the soil, the PESTLA model was extended to include the
diffusion of pesticides through the gé\s phase and subsequent volatilization at the soil surface. Twice
in 1989 (October and November)splots in a field located in the north east of the Netherlands, were
treated with metam-sodium usi\@ two different techniques (blade injection, and injection
immediately followed by rot%«?atoring of the topsoil). Between 0.25 and 9 days after treatment, soil
samples were taken 3 or 4 gﬁles (down to 30 cm) and MITC residues determined in 5 cm depth
increments. An attempt Vgg's also made to measure MITC emission rates from the soil surface. The
MITC Enthalpy of Volatilisation was calculated to be 74 KJ/mol, Enthalpy of Dissolution assumed to
be 40 KJ/mol, Coeff@%nt of gas diffusion 0.73 m*/d, Coefficient of liquid diffusion 0.4 x 10* m*/d.
Following application by blade injector, at 1 day after both applications, the contents measured in the
10—-15cm layerq)'u?ere higher than the calculated values. After a week the measured contents were
lower than the\g,a*lculated values. Overall, less MITC remained in the soil profile than the model
predicted (34avs 46%, and 46 vs 58%). This was speculated to be due to a higher actual rate of
degradatio@?han used in the modeling, and/or higher volatilization rates. Similar factors could
explain t@ differences between modeled and actual residues for the second application technique.
Comp%&coson of calculated volatile loss against measured flux indicated that the modeling
significantly underestimated loss, particularly for the first few days following application.
Thefauthors concluded that a better description of fumigant behaviour in soil could be obtained by
improving the description of the water flow in the soil, understanding the variation of the rate of

@t?egradation with concentration of MITC better, and accounting for ‘local’ heterogeneity such as

large voids in the topsoil created by the application equipment/technique used. Air concentrations of

MITC are greatly affected by the prevailing soil and weather conditions. Under cooler and wetter

conditions, lower volatilization rates from soil can be expected.

Some of the values given in the publication (e.g. Enthalpy of Volatilisation) could be used in

regulatory modeling, but overall it is clear that this version of PESTLA (which developed into

FOCUS PEARL) does not predict volatile loss very accurately.

(16) Van den Berg F.,
Wolters A., Jarvis N., Klein M.,
Boesten J.J.T.I., Leistra M.,

Improvements of conicepts for
pesticide volatilizaion from bare
soil in PEARL, BELMO, and

This paper reports attempts to improve the way volatility processes are implemented in the main
regulatory efate models (PEARL, PELMO and MACRO). At present, this emission pathway has not
been described adequately in those models used to calculate PEC’s needed for EU risk assessments.

Linneman V., Smelt J.H. and MACRO Modéls. Datasets for volatilization under field conditions were collected and process studies in the laboratory
Vereecken H., EU-FP5 R&D OC? carried out.
&
s
Q_
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project: “Effective approaches for
predicting environmental
concentrations of pesticides:
APECOP”

X%}
For the process studies, a chamber was built sucl%ﬁiat treated soil (at different soil moistures) could
be subjected to a controlled air flow (moisture Qﬁd temperature controlled) and volatile losses
captured for analysis. Test pesticides were spgayed onto the soil surface (no fumigants were used in
the studies). \b
It was clear that the models, even when i;\aﬁ)roved as described in the paper, have significant
limitations with respect to predicting vofatile loss. The authors recommend altering the models so
that they can process hourly meteoro@%lcal data, and that further improvements are required to take

atmospheric stability into account. gf
N
N

(17) Verhagen C., Lebbink
G. and Bloem J. (1996) Soil
Biology and Biochemistry, 12,
1753-1756.

Enhanced biodegradation of the
nematicides 1,3-dichloropropene
and methyl isothiocyanate in a
variety of soils.

Enhanced biodegradation of Mﬁ C was investigated in 10 Dutch soils under field conditions. Soils
were treated 6 times in a yea&é‘b induce enhanced degradation. No further treatments were undertaken
for the next 3 years, but soi}samples were incubated with MITC under laboratory conditions and
degradation investigated during this period.
Enhanced degradation(b MITC was achieved following the intensive treatment of soil. After three
years of no treatmen@ the rate of degradation of MITC had returned to control levels. In soils with
pH>7 degradation was likely to be too rapid for efficacy, even without enhanced degradation.
Non- radlolabellegbti\/HTC was used, non-GLP, non-guideline study. Only graphs of DTs, values
given. q,
No s1gn1ﬁca®e to regulatory risk assessment

b

(18) Wales P.C. (2002)
California Environmental
Protection Agency, Sacramento,
California, USA

Evaluation of methyl
isothiocyanate as a toxic air
contaminant; Part A —
Environmental Fate.

A large d\@fa review, with respect to the fate and behaviour of MITC is reported. Most of the
refereneds listed above are included. Several other studies relevant to the wider fate of MITC (i.e. in
wategand air) are also included. With respect to the fate in soil, the primary MITC transport and
trqy_fgformational pathways were stated to be volatilization and hydrolysis. Persistence in soil depends
n soil temperature, soil type, pH, moisture content and application method. Overall, there is some
.evidence that MITC degrades fastest in soils with higher pH values and loams, and slowest in humic
sands.
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As such, it is not possible either to vouch for the reliability of the experimental data or to further analys ?e
data. The consequence of this is that it is not possible for the information contained in the papers to be, used
quantitatively as part of the regulatory risk assessment process. However, it is possible to derive quditative
information from these sources with relevance to the factors important for the degradation in soil of MITC and
the volatile loss of MITC from soil. ,RQ'@

Q
Metam-sodium degrades very rapidly in soil, to MITC. MITC in turn degrades rapidly, via mi%o%ial processes,
and continues to degrade relatively rapidly in sub-soils. MITC degradation is more rapi@ with increasing
temperature and decreasing soil moisture content. It degrades more slowly at higher co trations. There is
evidence of enhanced degradation where a plot has been treated very frequently, and of fgreasing degradation
rate with time (especially at higher concentrations), with rates returning to control leve:l;g"after three years of no
treatment. Method of application effects degradation rates in so far as it determines dite concentration gradient
of MITC over time. Where the application method leads to a more homogeneou&%ispersion (as required for
good efficacy) then degradation will be more rapid. §
Conditions that promote volatile loss from the soil will increase dissipatiom%f MITC from the soil, but not
degradation of MITC. Good MITC mobility in the gas phase is required forpeptimal efficacy, and will also lead
to enhanced volatile loss from the soil. In addition, lower soil moistur(}(:ontent and higher temperatures are
preferable for efficacy of treatment, which would generally also 1@ to faster degradation, less leaching
potential and more volatile loss of MITC. &
&
Overall, the most reliable rate of degradation data for use in regy otory FOCUS modeling was reported in Hall
(2004). It is also clear that the current regulatory simulation els available to predict concentrations in soil,
water and air do not describe the key processes driving the diSsipation of MITC well (especially volatile loss)
and would return overly conservative Predicted Environmegtal Predictions (PECs).
qo
Q
Conclusions of the RMS: Q;\
The additional field studies reported in the open liter%ﬁe are not adequate to derive regulatory endpoints.
The lab study of Hall (2004) is the most suitable %&y to determine DT50 for PEC assessment.

The current regulatory simulation models avaﬁ‘able to predict concentrations in soil, water and air do not
describe the key processes driving the dissifation of MITC well (especially volatile loss) and would return
overly conservative Predicted Environmenta} Concentrations (PECs).

(}betemination of modelling endpoints for MITC from laboratory degradation studies using ModelMaker 4.0,
bo according to FOCUS Kinetics. (McMillan C., 2010b)

\i\\@ Guideline:
A — :
FOCUS kinetics guidance document (FOCUS, 2006).

Cg'.
S
&
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Appendix 4 — Plots of residues and residuals with time ~Q(b
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Figure 1 - Visual assessment of goodness of fit of SFO model to MITC in S479: (a) % applied

radioactivity and fitted model versus time; (b) plot of residuals
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Figure 2 - Viignﬁ assessment of goodness of fit of SFO model to MITC in S480: (a) % applied
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Figure 3 - Visual assessment of goodness of fit of SFO model to MITC in S49&Qo)a) % applied radioactivity and
fitted model versus time; (b) plot of the residuals .
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Figure 4 - Visual assessment of goodness of fit of SFO model to MITC in S500: (a) % applied radioactivity and
fitted model versus time; (b) plotﬁle residuals
A rate of degradation in soil stu@ (under laboratory conditions), has been conducted with MITC in 4 soils. It was
possible to derive modelling 12>§$f>ints (DTs) for this compound in all four soils using single first-order (SFO) kinetics.
The selected model adequately described the decline of MITC in soil.

QO
Table B.8.1.1.1-6: Modelgn(% DT5, and DTy, values derived for MITC (normalised to pF2.0 — moisture correction factor
of 1 for the 4 soils)) &

Soil (OQO Kinetic Model 1 error Modelling DTs, Modelling DTy,
& (days) (days)
s479 <& SFO 2.0 2.12 7.03
480" SFO 3.5 3.24 10.78
499 SFO 5.4 1.08 3.60
§300 SFO 8.3 2.64 8.76
-9 Geometric mean 2.10 6.99
R
o
N
Q_

§V'
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B.8.1.1.2 Anaerobic degradation in soil (Annex ITA 7.1.1.1.2) §
&
(@)
Considering the supported uses of metam-sodium (Application into the soil by direct injection or through drip-irrigatign
system), it is not expected that metam-sodium or its volatile metabolite MITC would be exposed to anaerobic 105
conditions. The efficacy of the compound is depending on volatilization of MITC in the soil pores under aerobic Q;Q
conditions. <
$
As RMS, we consider that anaerobic soil degradation study is not required. Q)b
\
However one study has been submitted C§§
Q
N
Vaparn® Anaerobic Soil Metabolism. (Burnett, T.J., 1987b) QO
Guideline: S}
Pesticide assessment Guideline, Subdivision N: 162-1 £
GLP: S
Yes (’5\'\
Materials and Methods: . ;o('\
Test substances: S

C-Metam-sodium diluted approximately 70-fold with analytical grade a.s. (WR@SS 1-13-2). Radiochemical purity of
96.6% by TLC and LSC; this stock solution has a specific activity: 0.0835 mCié@rmol and contains 33.4% anhydrous

metam-sodium in water. N
O\‘D
Soil: -9
No detailed information on the sandy soil from the Columbia River Ba,érﬁ\ (soil batch different from the batch used in
Burnett, T.J., 1987a 103
QZ)
Experimental design : QQ

“["C]-Metam-sodium was applied to a sandy soil from the Coldmbia River Basin at a rate of 131 ppm. The flasks were

incubated for one half life (= 23 min, based on Burnett, 1 8%1) in sealed flasks under aerobic conditions. After this

period, 100 ml of water was added, and flasks were connect€d to a nitrogen source. The flasks were maintained at 28°C

in the dark. Duplicate samples were taken after 1, 29 andé@ days.”

Analytical methods : (é\b

Not clearly reported in the study Q)Q,
v

Findings and Conclusions: C\)&

This study is considered as not acceptable: nocgfdication on the establishment of anaerobic conditions. The analytical

procedures and identification of the a.s./ mef@bolites in the traps and soil extracts as well as the determination of the a.s.

DT50 are not clear. e
<
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B.8.1.1.3 Soil photolysis (Annex IIA 7.1.1.1.2) §
&
)

As metam-sodium is incorporated in the soil with special equipment, it is basically not exposed to sunlight. Thereforgit
is not subject to photolysis. The volatile degradation product MITC dissipates from the soil and is therefore subjeé"t’ to
the sunlight in the air phase. Q

As RMS, we consider that soil photolysis study is not required. %‘QJ
<
However, two study reports were submitted. Q)bo
x$
Photodegradation of Vapam on soil (Burnett, T.J.,1985) <§

Findings and Conclusions: Q)Q)
This study is considered as not acceptable: The analytical procedures and identification of the a.s\q@etabolites in the
traps and soil extracts as well as the determination of the a.s. DT50 are not clear. Very low mass@ ance (12-20% after

100-125 minutes); no recovery of volatile compounds. &
N
N
Photolysis of Metam-Sodium on Soil (Haag W.R., Irwin K. and Mill T., 1989) \\'O
Findings and Conclusions: \’}(b

This study is considered as not acceptable: The analytical procedures and identiﬁca&'h of the a.s./ metabolites in the
traps and soil extracts as well as the determination of the a.s. DT50 are not clear. Q@mass balance; test performed with
non-radiolabeld a.s.

&
P
O\‘D
B.8.1.2 Rate of degradation (Annex ITA 7.1.1.2.1; Annex IITA 9.1.1.1.1p%
$
B.8.1.2.1 Aerobic degradation (bb
Q
See B.8.1.1.1 (,QQ)
B.8.1.2.2 Anaerobic degradation b{\o
N
N
See B.8.1.1.2 \(\0
)
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B.8.1.3 Field studies (Annex IIA 7.1.1.2.2; Annex IIIA 9.1.1.2) ,~§)
SN
)
B.8.1.3.1 Soil dissipation testing X2
2)
@
The DTs lab determined at 20°C for both Metam-sodium and MITC is less than 60 days. However, several ﬁeld@%dies
were conducted, investigating the fate of MITC in the soil. <
Q

The field studies do not reflect the supported uses in Europe. The application was made by overhead—sprinklebsoystem. The
formulation was injected in the sprinkler irrigation pipeline while water was applied to the plot. @
Incorporation of the a.s. in soil was achieved by post-application spray irrigation in some experiments. 0
The method of application for the supported uses of metam-sodium in Europe is as follows: ~Q®

- injection of the undiluted formulation in the soil, followed by incorporation by rota@ion and soil surface

sealing with a roller (carrots, lamb’s lettuce, potato, tomato) S

- injection of the undiluted formulation in the soil (grape replanting) N

- drip irrigation under a plastic film on the planting row (strawberry) Q@

- drip irrigation on the planting row in glasshouse (cucumber, eggplant, pepper, tom\@o)

v
S
X

-9
N
As the active substance has not been incorporated deeply into the soil by rotavat'@in the field experiments, it can be
expected that the volatilisation at soil surface is very important. Consequently, the dissipation rate of MITC is highly
overestimated (Field dissipation of MITC in the range 0.54-3 days with a p@h of 1.57 days). These results are not
considered in the final risk assessment. \(’5\'
O
.9
Vapam: field dissipation study for terrestrial uses, Leland, Mississippi,\d©89. Residue data to support registrations of
products containing Metam-sodium as an active ingredient. (Iwata Y., (IDQB%)
Guideline: Q
EPA §164-1 ¢
GLP:
yes \b
Material and methods: O\)
Test substance: 2,_,0
VAPAM, water soluble liquid containing 381 g a.s./l (?@7% W/W)
Experimental design: 103
VAPAM was injected in the sprinkler irrigation pig¢line while water was applied by spraying to the surface of a bare
fallow loam/silt loam soil at a rate equivalent to kg a.s./ha in Leland, Mississipi on 20 April 1989 , and incorporated
by spray irrigation. Q(b
“Samples of soil were collected at one w eg(gmmediate pre-application and 11 weeks post-application intervals, varying
from the immediate post-application t%% months after application. Samples were analysed for residues of methyl
isothiocyanate (MITC) and 1,3-dimeth@rea (DMU). «
Meteorological data, detailed soil properties are available.
Findings: A(&
The individual data can be founddn the appendix.
“The zero-time residue was 1 }zgxbm of MITC in the upper six inches (15.2 cm) of soil. MITC dissipated with a nominal
half-life of 26 hours (1.08 d@{ under normal agricultural conditions. Thirteen days after application, no residues were
present in any of the soil sarfiples.
Except for one minor ex&@tion (0.03 ppm in one 6- to 9 inch soil sample), metam-sodium was present only in the 0- to 6-
inch soil depth. Qq§

Dimethylurea resi 0.; were present up to 0.23 ppm in the 0- to 6-inch soil depth. The maximum residue was found 4 days
after applicatiomsCresidues then dissipated with a half-life of 4 days. No DMU residues were found 30 days post
application in aﬁ%f soil samples. There was no movement of DMU below the 0- to 6-inch soil depth.

Conclusion:

The applicafion technique in this field study does not reflect the supported uses in Europe. The results are not considered in
the finalx38k assessment.

Vapang field dissipation study for terrestrial uses, Visalia, California, 1989. Residue data to support registrations of
pro@ﬁs containing Metam-sodium as an active ingredient. (Iwata Y.,1989b)

b
S
&

SV‘



%

8-45
Metam-sodium Volume 3 — Annex B — Environmental fate and behaviour August 2007
Belgium Revision August 2010

EPA §164-1

GLP: &
yes (
Material and methods: Q
Test substance: {\'@
VAPAM, water soluble liquid containing 381 g a.s./1 (32.7% w/w) Q
Experimental design: >
VAPAM was injected in the sprinkler irrigation pipeline while water was applied by spraying to the suiface of a bare
fallow loam/silt loam soil at a rate equivalent to 356 kg a.s./ha at Visalia, California,on 13 April 1989. {b

——— -9
Guideline: %\\
S

“Samples of soil were collected at one immediate pre-application and 11 post-application interv&f varying from the
immediate post-application to 3 months after application. Samples were analysed for residues ofymethyl isothiocyanate

(MITC) and 1,3-dimethylurea (DMU).” (}Q
N

Meteorological data, detailed soil properties are available. $

Findings: ;\\'OQ

The individual data can be found in the appendix. >

“The zero-time residue was 42 ppm of MITC in the upper six inches (15.2 cm) of so'k\lﬁ\/HTC dissipated with a nominal
half-life of 13 hours (0.54 days) under normal agricultural conditions. Resid@ were undetectable, i.e. less than
0.02ppm, seven days after application. Residues were never detected below the 1&3er six inches of soil.

Dimethylurea residues varied between 0.24 and 0.51 ppm during the initial fofir days post-application. Residues then
dissipated with a half-life of about 7 days. Residues were non-detectable, i.e\,?elow 0.02 ppm, 32 days after application.

Residues were never found below the upper 6 inches of soil. @)
Conclusion: Q{O
The application technique in this field study does not reflect the suppoﬂeg\uses in Europe. The results are not considered in
the final risk assessment. o
J\Q)

\~'Q®
Metam-Sodium groundwater data call-in: California field dissipi\ﬁbn study. (Anonymous, 1986a)
Guideline: \b
not specified O\)
GLP: S
no O
Material and methods: (§

Test substance: Q
VAPAM, water soluble liquid containing 381 g @ (32.7% wiw)
Experimental design: Q§J
VAPAM was injected in the sprinkler irrigatioRpipeline while water was applied by spraying to the surface of
bare soil at a rate equivalent to 356 kg a.s./hggt Parlier California (3 fields) on 18 April 1986.
Soil samples were collected at different infervals between 0 and 49 days after application, at different depths, and analyzed
(method based upon conversion to MI@. Soil characteristics: field I: clay loam/loam, field II and III: sandy loam. pH:
7.00-8.24, organic matter 0.16-0.87%$$pplication in April, soil temperature between 15 and 21°C.

Ny

Meteorological data not available@ggil properties are available.

Findings: O

The individual data can be fi fﬁ'fd in the appendix.

The initial residue in the 0-15"cm soil layer was 81.00 mg/kg MITC.

“As residues declined at the soil surface, residues at deeper depths approached non-detectable levels (1 to 4 days after
application). Residue leg\e'ls approached non-detectable levels at the 0 to 0.5 foot depth 13 days after application; residues
were not detectable 21<days after application.

The half-life of MI'FE under the conditions of the study was found to be 1.2 days.”

Conclusion: O

The applicatio@echnique in this field study does not reflect the supported uses in Europe. The results are not considered in
the final risk @$sessment.

Metam-Sodiim groundwater data call-in: Washington field dissipation studies. (Anonymous, 1986b)

Guideli

Not spgglﬁed

GLRS
1’12-9' .
s
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Material and methods: §
Test substance: 6\
VAPAM, water soluble liquid containing 381 g a.s./1 (32.7% w/w) X2
Experimental design: Q‘;’J

In a first study, VAPAM was injected in the sprinkler irrigation pipeline while water was applied by spraying$ the
surface of a bare sandy loam soil at a rate equivalent to 178 kg a.s./ha on 28-29 March 1985 at four different pl , B2,

T, T2) in Moses Lake, Washington. (two different fields) OQ

Soil samples were taken at 0-3 inch, 3-6 inch and 6-12 inch.
In a second study, VAPAM was applied on 15 October 1985, at two plots (A, B) at a rate equivalent to 356@{g a.s./ha and
one to 178 kg a.s./ha (C). Samples were taken from the following increments (in feet): 0 to 0.5, 0.5 to 1, 2,2t03,3 to

4 and 4 to 5. (1 field) S
Meteorological data, soil properties are available. ~Q®
Findings: (\6\'

The individual data can be found in the appendix.
‘First study: The half-lives were calculated to be 0.9 days (site E), 0.9 days (site E2), 1.3 da Q)(f’sne T) and 1.4 days (site
T2). MITC was detected at all three sampling depths, therefore additional studies were perforé\ed (= second study is in the
same report).

In the second study, soil half-life values are summarized as follows:
site A- 0 to 0.5 foot =2.4 days, 0 to 1 foot = 3.4 days, 0 to 2 feet = 3.6 days; site B - 0&505 foot = 2.0 days, 0 to 1 foot =
3.7 days, 0 to 2 feet =4.1 days; and site C - 0 to 0.5 foot = 2.6 days, 0 to 1 foot = 3. 2@75 0 to 2 feet = 3.2 days.

It was concluded that the half-life of MITC ranges from 2.0 to 4.0 days, dependlngﬁf)on soil depth considered.”
Conclusion: Q

The application technique in this field study does not reflect the supported use%}l Europe. The results are not considered in

the final risk assessment.

\
&

Vapam” Field dissipation study (McKay, J.C., 1987) >
Guideline: Q)‘Z?
Not specified <
GLP:
no
Material and methods: >

Test substance: S

VAPAM, water soluble liquid containing 381 g a.s./1 (32. @?W/w)

Experimental design: >

VAPAM was injected in the sprinkler irrigation plpqﬁne while water was applied by spraying to the surface of a bare
clay soil at a rate equivalent to 343 kg a.s./ha nd inddrporated by spray irrigation. The application was performed on 16
October 1986 at 2 replicate plots in Saskatoon, atchewan, Canada.

Samples of soil were collected from the application site at post-application intervals of 0 and 12 hours, and 1, 2, 3, 8 and
15 days. The samples were analyzed for MIT@. The soil temperature did not exceed 6.5°C at any time during the study
and was 0°C at the termination of the study 5~

Meteorological data, soil properties are avélable. Pesticide treatment history is not available.

Findings: O

The individual data can be found in \'appendix

The initial residue in the 0-15 cm s@gzyer was 13.38 mg/kg MITC.

“The half-life calculated for MIT@e51dues in soil was 3 days following Metam-sodium application.

Residues of MITC at soil de below 15 centimeters were much lower than corresponding residues in the upper 15
centimeters throughout the SQ{

Conclusion: \fb

The application technique@n this field study does not reflect the supported uses in Europe. The results are not considered in
the final risk assessmegg

2
N
«Q
The field dlsSI@t'lon were determined by the notifier by linear first order kinetics after log transfomation of the data.

Table B. 8&&01 1: DT50 values of MITC determined in field dissipation studies

Reporb Location Application date dose rate (kg 1 order DTs, (day)
,'\\0-’ metam a.i. /ha)
1A Leland, Mississippi 20 April 1989 356 1.08
3
S
&

s?‘
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2 Visalia, California 13 April 1989 356 0.54 \;\{0

3 Parlier, California 18 April 1986 356 1.2 S

4 Site E, Washington 28 March 1985 178 0.9 -9

4 Site E2, Washington 29 March 1985 178 0.9 0

4 Site T, Washington 28 March 1985 178 1.3 o

4 Site T2, Washington 29 March 1985 178 1.4 R

4 Site A, Washington 15 October 1985 356 2.4 o

4 Site B, Washington 15 October 1985 356 2.0 o

4 Site C, Washington 15 October 1985 178 26 &

5 Saskatchewan, Canada 16 Oct 1986 345 3 &

Mean value 157
S

B.8.1.3.2 Soil residue testing - soil accumulation testing c:;\

N
Soil residue studies : Not required — The DTsplab is less than one third of the period betweeﬂgxpplication and harvest. In
fact Metam-sodium and MITC have disappeared already before planting of the crog\\ogfherefore absorption by the
succeeding crop is not possible. \{D
&
Soil accumulation studies: Not required. — The DTy of metam-sodium and MI'JZ(Z;Qare less than one year and repeated
applications in the same year are not intended. &
P
o\fb
B.8.2 Adsorption, desorption and mobility in soil (Annex IIA 7.1.2 and?7.1.3; Annex I1IA 9.1.2)
L

N
B.8.2.1 Adsorption and desorption of the active substance and re(lg?ant metabolites (Annex IIA 7.1.2)

<
*QQ)
Stability of Metam-sodium in Soil / Water mixtures. (Dohn, D.R &5t988).
Guideline: \b{\
US EPA Guidelines §163-1: Leaching and Adsorption/Desaﬁ?tion
<
GLP: 2
&
no 15}
Experimental design: Q@

The feasibility of conducting batch equilibrium sttdies on Metam-sodium was evaluated by shaking solutions of 9.93 ppm
Metam-sodium in 0.01 M CaCl, with Mantecacﬁndy loam or with Biggs clay. The decomposition of Metam-sodium after
1 hr of shaking was determined by measuri‘r\g'g s breakdown product, methylisothiocyanate by gas chromatography with

nitrogen / phosphorus detection. b(b
Findings: O{\

“No MITC was detected in any of th§blank samples, while added MITC was quantitatively recovered from all spiked
samples. Very little decomposition%a}~ Metam-sodium (2.2 and 2.0% as measured by MITC formation) occurred in the
absence of soil. However, Metagrsodium completely decomposed in the presence of Manteca sandy loam (97.8 and
95.6%) and extensively decomésoﬁed in the presence of Biggs clay (77.2 and 80.6%).

N
The conditions of this expefﬁnent (temperature of 21°C and a short equilibrium time of 1 hour) were chosen to minimize
Metam-sodium decompesition. Despite these favorable parameters, the exposure of Metam-sodium to the experimental
conditions used to detefmine Freundlich adsorption constants resulted in rapid and extensive decomposition of the parent
chemical to MITC. ¢,

, o
Conclusion: b
\v

This preliminggl study is acceptable. It confirms that metam-sodium is rapidly degraded to MITC. It is therefore not
feasible to perform a satisfactory measurement of the Freundlich adsorption constants of Metam-sodium by the batch
equilibriu@)method.

S

9

cg'.
N
&
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Adsorption of Metam-sodium on Ditch-Bottom Sludge (Vonk, J.W.; van den Hoven, A.M.; van Osenbruggen, W.A., §
1985). N

)
Conclusions: .9

N
The adsorption coefficient of metam-sodium has been determined in 2 river sediments under anaerobic conditionso"& his
study is not useful for the final assessment. 102)
)
$

>
Due to the short half-life of Metam-sodium in soils, the standard column leaching study has been r;czi@ced with the
determination of soil adsorption coefficient by HPLC method as described in OECD Draft Guideline 121& ugust 1999).
S

Metam Sodium: soil adsorption by HPLC (Betteley, J., 2002). ~Q®
xS

Guideline: (\O

OECD 121 (draft), August 1999 - Determination of soil adsorption coefficient. s‘o\'

GLP : $

Yes . §

. . S

Material and Methods : I

Test substance : . \%\S

Non-radiolabeled Metam-sodium, purity 99.2%, Batch N° V799R. @0)

Experimental design: &

Metam-sodium was introduced onto a HPLC column in a 10 pl injection cont: gmg 507.90 ng (test 1, pH 4), 508.80 ng

(test 2, pH4), 501.55 ng (test 1, pH 9) and 530.30 ng (test 2, pH 9). N

The capacity factor (k) was determined based on the retention time of Metarrés%dium and sodium nitrate (inert substance).

In order to correlate k with its Koc, six reference compounds (acetanilide ’%razine, triadimenol, naphthalene, pyrazophos
and DDT) with log Koc values between 1.25 and 5.63 were selected andgh'ected.
Q)‘b

Findings: Q;\
Metam-sodium was eluted from the column more quickly the@ acetanilide (the reference standard with the lowest
literature value for log Koc). ©
Therefore, the soil adsorption coefficient of Metam-sodium been determined as: Koc <17.8 at pH 4 and 9
The result indicates that the test substance is likely to have high mobility in soils.
The pH’s of 4 and 9 were chosen as the two limits of pH #itkely to be found in the environment as this material is known to
have a dissociation constant. However in each case the givaterial was found to be very mobile in soil. An intermediate value
of pH (neutral) would not be expected to give anothe&)%sult for the Koc if the two extremes give the same result.
The values from the dissociation constant study sq,gport these findings (values were 2.99 and 11.06) and hence no change
would be expected over the range pH 4 to 9. c\)&

o
Conclusion: \@Q
The study is acceptable. The Koc of metam<8odium is < 17.8 mL/g at pH 4 and 9
However, based on the rapid degradationo@ Metam-sodium to MITC, the relevance of its mobility is minor.

&
N
A(D

Methyl isothiocyanate: Adsorpéijgﬂ in soil (Komatsu K. 1990)
Guidelines: &
OECD 106 (§
GLP: N

o
No &
Material and Method&ﬁb

Test substance : 9
Methyl isothiocz\@ﬁe (MITC), chemical purity: not reported
x~

Soils : §

B.8.2.1-4: racteristics of the soils
Soil designation Hokkaido Fukushima Okayama Miyazaki

.C Tokachi

Tekfural class | clay loam clay loam sandy clay loam sand

g

S
&

s?‘
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Soil designation Hokkaido Fukushima Okayama Miyazaki ,*\(\,\
Tokachi 6\
Particle size (0{0
distribution [%] Y
Sand 57.1 53.4 60.5 87.1 &
Silt 21.5 22.8 17.5 5.7 OQ
Clay 21.4 23.8 22.0 72D
Organic C [%] 2.56 1.08 0.69 1.50 (‘\\v
pH [H,0] 6.2 7.6 6.7 7.z§’
pH [KCI] 5.8 6.7 55 &3
Cation exchange 11.7 13.5 8.7 57.0
. <
capacity [meq/100 S
gl S
~
Q

Experimental design: \O
Solutions of test item were added to pre-equilibrated mixtures of soil and 0.01 M Ca@ZJ solution and allowed to adsorb
while being stirred. A solution soil ratio of 5:1 was used: 5 g dry soil/ 25 ml 0.01 M’CacCl,. Dose solutions of the test
article were 0.03564, 0.1782, 0.891, and 4.455 mg/L; the equilibration time w hours; the test temperature was
:t o]

25+1°C. §

N
Analytical methods : \;Z;'
The samples were centrifugated. Gas phase was sampled and analyzed.&? GC-NPD. Aliquot of the supernatant was
extracted by ethyl-acetate and analysed by GC-NPD. The solid phaseQwas extracted by ethyl-acetate by reflux. The

extracts were separated, filtered and analyzed by GC-NPD. Q?b
Q
Findings : 4

The mass balance (stability of the test substance) has been dﬁnined by summing up the amount MITC in the gas,
aqueous and solid phases. The average mass balance was 9153%, 92.5%, 93.0% and 94.5% respectively for the soils
tested. The ratio of test chemical existing in each phase wet€: aqueous phase: 89.8-95.8%; solid phase: 3.5-9.5%, gas
phase 0.7-0.8%. Consequently the concentration in the gqg@) ase phase had no effect on the adsorption equilibrium.

Table B.8.2.1-5: Adsorption and desorption of MITC &4 soils

Soil pH Organic KF Correlation 1/n Kroc
(H,0) Carbon (bo) (ml/g) coefficient (ml/g)
content ng
(0C %)Q

Hokkaido 6.2 2.%@*" 0.68 0.97803 1.12 27
Tokachi ~

Fukushima 7.6 P08 0.48 0.98383 1.09 44
Okayama 67 [570.69 0.32 0.98324 1.04 46
Miyazaki 72 5 150 0.40 0.98967 1.02 27

O
Conclusions: Q/
Study acceptable. Mean K,g’@of MITC is 36 ml/g, mean 1/nis 1.07
.~
@
Q
©
&
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3 X%
N
Added in August 2010 S

“The meeting of experts proposed a data gap for a new soil adsorption / desorption study conducted wiﬁé
consideration of the volatility and the low adsorption properties of MITC (eg. with shorter equilibration times, s0il
solution ratios of 1:1, high organic carbon soils).” (2;0

¢
<

A new study was carried out in compliance with the recommendations of the meeting of experts. This @dy is co-

owned with KST and already presented in the resubmission dossier of Dazomet. @b
\
O
Determination of the Adsorption/Desorption of Methyl isothiocyanate (MITC) (Herrchen, 2009¢) OK_:D
Guidelines: ~Q®
OECD 106 — direct method (deviation: none) o
GLP: 5}0
Yes N
$
Material and Methods : . §
Test substance: &(S'\
Unlabelled MITC, chemical purity: 99.9% . \5}
"C-radiolabelled MITC (specific radioactivity = 6.94 mCi/mM = 3.51 MBg/mg, ra@bchemical purity >97.7%)
Soils : &
B.8.2.1-9: Characteristics of the soils used to investigate adsorption of MITC &
Soil Refesol 01-A | Refesol 03-G Refesol\@A | Refesol 05-G | Refesol 06-A
Textural class loamy sand clay loam loarmgg?and loam clay
(USDA scheme) L
Particle size distribution [%] RS
0.05 - 2 mm (sand) 71 32 @ 8 37 22
0.002 - 0.05 mm (silt) 23 38 \QOJ 10 41 34
< 0.002 mm (clay) 6 30 O 8 22 44
Organic matter [%] 1.76 6.95 b,\ 4.90 5.67 4.72
Organic C [%] 1.02 4.03y 2.84 3.29 2.74
pH (0.01 M CaCl,) 5.55 7@ 5.41 4.78 6.86
Eff. cation exchange 3.7 226 8.9 10.0 245
capacity [meq/100g] O
Experimental design: (DOBJ

The soils were air dried and sieved to 2 mm n@h before they were used in the study. As in preliminary tests the test
item was found to be unstable in an unsterg CaCly/soil system the entire experiment was performed under sterile
conditions. All soils were sterilised by gamiha irradiation and stored in the dark at 4 °C. Five different concentrations
(0.5, 1.0, 5.0, 25 and 50 pg MITC/ml) oﬁﬁle mixture of '*C-radiolabelled test item and unlabelled test item in 0.01 M
CaCl, solution were used. Portions of th€test solutions were mixed with soil and allowed to equilibrate while shaking at
a temperature of 20 °C. A soil-to-solition ratio of 1:1 (20 g air-dried soil and 20 ml solution) was selected for all tests
due to the expected low adsorptionsproperties of MITC. From the adsorption kinetics an agitation time until equilibrium
(16 h) was determined for t adsorption isotherms. After equilibration, the samples were centrifuged
(2000 rounds per min, 10 min, 'Qfltly closed caps) and the supernatant was decanted. The remaining soil was extracted
twice (2 x 40 ml water + metKanol (80:20, v/v).

The adsorption was determ‘i@d by quantification of MITC in the adsorption solutions (LOQ of 5 ng/ml) and in the soil
extracts (LOQ of 0.01 @/kg) by Head-space-GC-MS using Ethyl isothiocyanate (EITC) as internal standard. All
samples were analysed dn triplicate. The GC-MS methods were validated before the definitive test. In further pre-tests,
sorption of MITC to g@ss surfaces (max. 0.6%) as well as volatilisation losses were checked and found to be negligible.

In addition to theghemical analyses of MITC using GC/MS, aqueous samples, soil extracts as well as selected samples
of extracted soi]é‘ were subjected to radiocounting of the added '*C-MITC in order to establish a mass balance (direct
method). The&tal radioactivity of the aqueous samples and the soil extracts was determined by Liquid Scintillation
Counting (@). The non-extractable radioactivity of selected soil samples was determined by combustion followed by
LSC. The$mass balance for the adsorption kinetics within 16 h ranged from 92.7 to 101.2% except for one soil (Refesol
03-G) ¥ 84.6 %.

N
Finﬂ}l S:
&
&
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The results demonstrated that the Freundlich isotherm (correlation coefficients R? of 0.947 to 0.998) was applicable toQ
adsorption phenomena of MITC. Based on the results of the adsorption experiments, Freundlich adsorption coefficien
(Kp) in the range from 0.21 to 0.43 ml/g were obtained resulting in organic carbon normalized adsorption coefﬁcwqﬁs
(Kroc) in the range from 9.0 to 20.2 ml/g with an average Kgoc of 13.5 ml/g. The Freundlich exponents (1/n) w

the range from 0.755 to 0.905 with a mean of 0.830. There is no evidence for a pH dependence of the adsorptloﬁ? The

adsorption data are given in Table B.8.2.1-10. ,@
Table B.8.2.1-10: Adsorption data for 14C-MITC on different soils BOQ

Soil pH Corg Ky 1/n FKroc

(%) (ml/g) A7 (mg)
Refesol 01-A 5.55 1.02 0.21 0.845 @ 20.2
Refesol 03-G 7.25 4.03 0.42 0.819 ,\6\' 10.5
Refesol 04-A 5.41 2.84 0.43 0.825 > 15.3
Refesol 05-G 4.78 3.29 0.42 0.90&9 12.7
Refesol 06-A 6.86 2.74 0.25 0,755 9.0
Mean - - - 8830 13.5
D
NS
Conclusions: Q;o)
The measured adsorption data for MITC indicate that MITC is weakly sorbed to <sg)-il with an average Kg,. of 13.5 mL/g
and an average 1/n of 0.83. The Study is acceptable. ;\\'QQ
o\fb
%
b\Q
Q)’Zr

Added in August 2010 ’\

“A data gap has been identified by EFSA after the meeting of exé?rts to address the fate of DMTU in soil in order to
obtain adequate input parameters for ground water modellmg(\

O

14C-N,N'-dimethylthiourea: adsorption/desorption on soil \&@}olkel W., 2009)
Guideline:
OECD 106 (2000) Qb
GLP: v

(]
yes S

38

Material and Methods : Qg’
Test substance: ‘Z?Q
Unlabelled N,N’ -dimethylthiourea, che 1 purity: 99%
"C-radiolabelled NN’ -d1methy1th1our§a (specific radioactivity = 4.94 MBq/mg, radiochemical purity 100%)
Soils :
B.8.2.1-11: Characteristics of the sq@used to investigate adsorption of DMTU

§V'

0 Soil
,d I I v \%

Site location At@:ﬁ/schwiller Speyer 6S Speyer 2.2 Witterswil Speyer 2.3
Country é\(D France Germany Germany Switzerland Germany
pH (0.01 M CaCl2) [& 7.46 7.20 5.40 7.36 6.40
OC (%) %C 0.95 1.75 2.16 3.93 0.98
Clay content (%) ,\@ 16.6 42.1 6.4 40.5 9.4
Texture (USDA’@\V Silt loam Clay Loamy sand Silty clay Sandy loam

&

Experimentﬁ design:

An initialpreliminary/screening test was performed in order to investigate the adsorption behaviour of 14C-N,N’-
dlmetmﬁourea For this purpose, soils I and III, a test concentration of 0.20 mg/L and three soil (dry weight) to
aquﬁ@s phase ratios: 1/25 (1 g/25 mL), 1/5 (5 g/25 mL) and 1/1 (10 g/10 mL) were used. The aqueous phase consisted
0@ .01 M CaCl2 solution. The soil/solution samples were incubated in sealed Teflon centrifuge tubes on a shaker to

s

&
&
§
OO
b
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keep the soil as a suspension in solution, at 20 °C in the dark. After 24 hours of agitation, aliquots of the aqueous phase ¢§
were measured by Liquid Scintillation Counting (LSC). Considering these results a soil-to-solution ratio of 1:1 wa&

selected for the subsequent screening test. (0{0
A first screening test (screening test 1) was performed at a test concentration of 0.19 mg/L and a soil-to-solutiofPratio
of 1:1. The radioactivity adsorbed was measured after 2, 5, 24 and 48 hours of adsorption. Additiopally, the
supernatants were analysed by HPLC after 48 hours. These analyses revealed that the test item almost completely

degraded within 48 hours. In the control samples without soil N,N’-dimethylthiourea remained stable. >
9
\
A non-GLP test was performed with samples of sterilized and non-sterilized soil I to follow the de ¢§1ation kinetics
revealing that there was no significant difference in the degradation of the test item. Probably, deg*‘rbefantion was due to

catalytic processes. Q

S

The screening test was repeated, using an adsorption time of two hours and a desorption timngf two hours to avoid
complete degradation in any of the soils until the end of desorption time. After 2 hours of ac@orption, 8%, 11%, 15%,
14% and 9% of the applied amount was absorbed at the ratios 1:1 for soils I to III and V did at the ratio 1:1.5 for soil
IV. For soil IV a higher ratio had to be selected since at the ratio of 1:1 all water was adg\ ed.

v

S
For the determination of the Freundlich adsorption/desorption isotherm to determine;fhe influence of the concentration
on the extent of adsorption/desorption, the advanced test was performed using fo Is, five initial test item

concentrations (0.518, 0.131, 0.052, 0.013 and 0.005 mg/L) and a soil-to-solution ratio of 1/1 (1/1.5 for soil IV) and a
maximum agitation time of 2 hours. .\Q

After 2 hours of shaking, duplicate tubes were sampled and the superpatants and acetonitrile/water soil extracts
measured by LSC and analyzed by HPLC. Freundlich desorption isothe;@ were determined on the soils used in the
adsorption isotherms experiment (five concentrations). After the a,@rption step, the soil-solution mixture was
centrifuged and the aqueous phase was removed. The volume of solution was replaced by an equal volume of 0.01 M
CaCl2 without test item. The new mixture was agitated for further,\é’hours. Thereafter, duplicate tubes were sampled

and analyzed as for the adsorption step. 17
Q
S
Findings: b{\
All of the applied radioactivity was recovered in the contngiamples thereby confirming no loss of the test item through
adsorption to the test vessel wall. ;OQ
QO

Degradation of the test item was observed in all‘2§0ils during the adsorption phase. Therefore, the radioactivity
measured in the supernatant solutions was correct& by the amount of NN’ -dimethylthiourea as analyzed by HPLC.
The amount adsorbed to the soils was consider@l'completely as NN’ -dimethylthiourea, since almost no radioactivity
could be extracted from the soils and analyzed? Once adsorbed to the soil the test item was strongly bound. Evaluated
under these presumptions the calculated djgtribution values showed a significant correlation with the organic carbon
content of the soils. o

| &S | Soil H

Cg'.
S
&
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Parameter I I v v Mean §
Kg [mL/g] 0.175 0.152 0.290 0.100 - 6\
Kroc [mL/g] 10 7 i 10 9 Qc;ac’
Krom [mL/g] 6 4 4 6 5 Q;Q
I/n [mL/g] 0.75 0.73 0.82 0.75 0.765
r? [mL/g] 0.9937 0.9971 0.9915 0.9992 XQQ
Kaess F [mL/g] 0.458 0.421 0.752 0.242 ,,g)u—
Kesroc  [mL/g] 26 20 19 25 &
Keesrou  [mL/g] 15 1 11 14 O 13
I/n [mL/g] 0.78 0.77 0.82 0.76 é;C 0.78
r’ [mL/g] 0.9773 0.9937 0.997 0.9954 \Q -
Note: The values were corrected for degradation of the test item {Q\Y
&

Conclusion: N

o .
The measured adsorption data for DMTU ((impurity of the technical substance that hagsa maximum content of 3.5 g/L in
metam-sodium) indicate that the substance is weakly sorbed to soil with an average Foc Of 22 mL/g and an average 1/n
of 0.76. The Study is acceptable. Q-

N
Sl
B.8.2.2 Column leaching studies with the active substance and relevant @etabohtes (Annex ITA 7.1.3.1; Annex

IIIA 9.1.2.1 N
9 ) &
Not required. Adsorption/desorption study is available for the active g@bstance.
<
(%]
*Q

B.8.2.3 Column leaching studies with the active substance 2{@1 relevant metabolites (Annex IIA 7.1.3.1; Annex
II1IA 9.1.2.1) O

Y

)
Not required. Adsorption/desorption study is available fQ;'_,Qhe major metabolite MITC.

oy

o
B.8.2.4 Lysimeter and field leaching studies (Ar@x ITA 7.1.3.3; Annex IIIA 9.1.2.2)
v

&

o
Not required. The estimated PECgw for the qy%ve substance and metabolites were well below the 0.1 pg/l EU trigger
value for a majority of FOCUS scenarios. b(b

(§90
Basamid Granular — A halogen—fre@%il desinfectant (Fritsch H.J., et al., 1995)
Published review of information @h the chemical properties, the toxicology and ecotoxicology, fate and behaviour of
dazomet. This publication alsp(Contains brief information on the lysimeter study that has been performed with dazomet.
This study is fully evaluated d%”che DAR of dazomet. In leachates samples of all lysimeters, the major metabolite MITC
was found at level <0.1 ug\‘b
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B.8.3 Predicted environmental concentration in soil (PECs) Annex IIIA 9.1.3)

O/‘%{?

“Metam-sodium is a soil fumigant which is active against nematodes, soil-borne diseases, weed seeds and seedlings-and
soil pests. Metam-sodium is acting by decomposition to Methylisothiocyanate (MITC) and is used as a scrlzg’t’ole
concentrate (SL) containing 510 g/L (42.1 % w/w) Metam-sodium. Application of Metam-sodium is carried o?by a
soil-injection technique using tractor mounted equipment as well as by a drip irrigation technique the latters6f which
does not require the presence of an operator except for coupling the drum to the drip irrigation installation. @addition,
Metam-sodium is also applied for soil fumigation in greenhouses. Metam-sodium is an aqueous solutiomyand will be
applied at a rate of up to 1200 L/ha corresponding to 612 kg Metam-sodium/ha and the product will mar@éd in 60, 200
and 1,000 L containers or drums, respectively.” C)éb
,;QQ)
The method of application for the supported uses of metam-sodium in Europe is as follows: (\O
- injection of the undiluted formulation in the soil followed by incorporation by rotavatigi-and soil surface sealing
with a roller (carrots, lamb’s lettuce, potato, tomato) {QQ
- injection of the undiluted formulation in the soil (grape replanting) o
L

- drip irrigation under a plastic film on the planting row (strawberry) \{‘&
- drip irrigation on the planting row in glasshouse (cucumber, eggplant, pepper;omato)

>
B.8.3-1: Overview of the supported uses f,z-
Crop Field or greenhouse Application rate of metam;%@ium Incorporation depth
NG (cm)
Carrot F 800 L/ha 408 kg@s./ha 25 cm
Lamb’s lettuce F 600 L/ha 306 Kg a.s./ha 15 cm
Potato F 300 L/ha 153:kg a.s./ha 25 cm
Strawberry F 1200 L/ha 612 kg a.s./ha Drip irrigation under
d Qo plastic
Tomato F 1200 L/ha o1 612 kg a.s./ha 15 cm
Grape F 2400 L'/ha > | 1020 kg a.s./ha 40 cm
Cucumber G 900 L/ha O\)\ 459 kg a.s./ha Drip irrigation on the
N planting row
Eggplant, pepper, G 1200 Liha 612 kg a.s./ha Drip irrigation on the
tomato (§ planting row
(4
)
The PEC calculations were performed for the \xz%rst case use in field tomato (higher dose rate, superficial
incorporation). ép
Parent OQb DTSO '(m.eta;n-sodium): 0.0118 days (17 minutes)
N Kinetics: 17 order
Method of calculation R4 re i " from laboratory stud
N presentative worst case from laboratory study.
Application data & Crop: field tomato
O Depth of soil layer: 15 cm
é</ Soil bulk density: 1.5 g/cm’
\fb % plant interception: 0%
) Number of applications: 1
(§\' Interval (d): -
CgQ Application rate(s): 612 kg as/ha
§
«Q
PEC, {\\' Single Single Multiple Multiple
(mg/kg) éZ) application application application application
OG} Actual Time weighted Actual Time weighted
S average average
Ini%i‘l@ 272 - [- -
%19 term 24h <0.0001 4.630 | - -

s
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2d <0.0001 2315 &
4d <0.0001 1.158 6\
Long term  7d <0.0001 0.661 | - -9
28d <0.0001 0.165 5
50d <0.0001 0.092 ol
100d <0.0001 0.046 N
Q
>
MITC Molecular weight relative to the parent: 0.566§J
, 73.11/129.17 0&)’0
Method of calculation DTs (d): 2.94 days (%)
Kinetics: first order kinetics \\,Q

Application data
PEC
(mg/kg)

Initial

Short term  24h

2d

4d

Long term  7d

28d

50d

100d

Field or Lab: representative worst case%rom lab study.

Crop: field tomato

0 % plant interception:
15 cm soil incorporation
Number of applications: 1
Interval (d): -

-9
Application rate assume@b\346 kg MITC/ha (assumed
MITC is formed at a t@ximum of 100 % of the applied

>
S
&

dose) ~\OQ
O\‘D
X2
Single Single & Multiple Multiple
application application Q?b application application
Actual Time weighted Q)’\Z) Actual Time weighted
average  Q average
153.778 REE
121.479 36.995 | -
95.965 2.608
59.887 £ 99.561
29.523 {\b 75.290 | -
0.209 v 23.263
0.001 & 13.045
<0.0001 | © 6.523
&>
Q
4
Qb(b
P
\}‘b
Ny
2
OQ)
&
&
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B.8.4 Fate and behaviour in water (Annex ITA 7.2.1; Annex IIIA 9.2) Qfé’
)
S
B.8.4.1 Hydrolysis rate of relevant metabolites, degradation and reaction products (Annex IIA 7.2.1.1) OQ&
@b
S
Guidelines/Methods &
. . O) . .
Study and GLP Findings & Evaluation and conclusion | References
B.2.1.14 EEC C7 Metam-sodium 99.9% pure (Batch No. MNA SAPO1): o,fo Not acceptable as stand- Betteley, 1997
Hydrolysis rate at pH conc. 1 g/L (0.01M); analysis by HPLC @0 alone document, but (FCC 152/963829)
4,7 and 9 under S acceptable as preliminary
sterile conditions in | GLP Incubation at 50°C: ,é’# test.
. . N2 .
the absence of light pH 7: approx. 10% hydrolysis after 2.4 h and 60% hydrolysis after 5 | On the basis of the test
(ITA 2.9.1) days <& results, it can only be
o
pH 9: approx. 10% hydrolysis after 2.4 h and 4Q§% hydrolysis after 5 con.clud.ed that metam-
days S sodium is very rapidly

hydrolysing at pH 4 (>50%
hydrolysis after 2.4 hrs at
25°C).
. R &Q Furthermore, the test results
Incubation at 25°C: \bQ suggest that metam-sodium
pH 4: approx. 54% hydrolysis aftei\OQA h and 95% hydrolysis after 23 | js fairly hydrolysing at pH 7
hours 2 and pH 9, but precise DTs,
= DT;5qof metam-sodfum at pH 4 is less than 1 day at 25°C. | values are not provided.
Moreover, the study is not
fully in accordance with
EEC C7 (e.g. for pH 7 and
9 only a preliminary test at
50°C was performed; no
degradation curve provided,
no half-life calculation).

= DTS5, of metam-sodium at 25°C é?i\n be estimated as
between 1 day and 1 year for pHKQ’Z??and pHO.
@
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Guidelines/Methods | .. .. >, .
Study and GLP Findings lg\\QQthuatlon and conclusion | References

US-EPA Subdivision
N Series 161-1

GLP

Aqueous solution containing 30% w/w [methyl 14C]-metam-sodiurrg

(Lot no. WRC 9471-45-01); radiochemical purity = 78% (maj ST

radioimpurities: 12% DMTU and 2% DMU (1,3-dimethylurea)); ,©
&

At 25°C in pH 5, 7 and 9 buffer; Initial concentrations oggmetam-

sodium in buffered aqueous solutions were in range 57 — 66mg/L

q}‘\
= Metam-sodium degrades rapidly in water at 25°C §

@

Estimated half-lives (assuming pseudo-first orde@metlcs)
pH 5: DTso = 1.9 days ¥
pH 7: DT, = 2.2 days <&
pH 9: DTs, = 4.5 days g
Q)K
Major degradation products (= 10% zﬁapphed radioactivity AR):
- MITC (methylisothiocyanate): 2
60% of AR at end of study aqsl?l 7 (54d);
20% of AR at end of studlegé’t pH 5 (1.8 d) and at pH 9 (5.4 d);
- MCDT (sodium methvlca,l‘bamo( dithioperoxo)thioate):
16% of AR at end of SQ{_&’ at pH 9 (5.4 d)
H3C—§fNH—c—s—s Na
S
This compound@s detected only at pH 9, because probably
formed by rea@tlon of metam-sodium with elementar sulphur

[S], which js only significantly formed in basic medium by
oxidation éﬁ HS".

|Acceptable
Metam-sodium is readily
hydrolysed. Moreover,

hydrolysis appears to be
accelerated with decreasing
pH. At low pH (pH 5),
MITC and methylamine are
the  main  degradation
products. At higher pH (pH
7 and 9), mainly MITC and
MCDT are formed.

o

Ericson, 1990
(RR 90-110B)
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Study aGnu(;délIlel,eS/MethOds Findings l@g\aﬁuation and conclusion | References
Minor degradation products: éyo
Methylamine (particularly at pH 5); 1 unidentified compou\lz:ﬁ
(representing = 5% of AR at start of study and not 1ncrea5?hg
appreciably). é\
o}o
NS
Product identification: Q@
By match of HPLC retention times and TLC Ry Values(ﬁnh those of
reference compounds. Confirmation by mass spectron@ry
Q_
Mass balance: \\OQ
Average recoveries of radioactivity were 95, 94 nd 101% atpH 5, 7
and 9, respectively. &
>
i
No guideline Metam-sodium, 99,2% pure (Batch No & 799R): Not acceptable Betteley, 2002a
referenced Very limited information | (UCB809/013754)
200 mg/L solution, at pHS: measu§ment of concentration after 24 | provided in the report; no
hours: *‘ raw data
GLP at 10°C: 23.5% metam@odium remained
at 20°C: 15.2% metam-sodium remained
at 30°C: 0% meta’sodium remained
OECD 111 [*C]-Methyl Isothiocyangte (CH;N=['*C]=S) (Batch No. 3501-187), | Acceptable as Kidd et al., 2005
radiochemical purity =:98.46%; supplementary information | (Inveresk Report No.
30 days mcubanon:@ 15°C, 25°C and 50°C; pH 4, 7 and 9 buffer | MITC is shown to degrade | 24450)
GLP solutions; Test copﬁ@ <001 M significantly by hydrolysis at
every pH and temperature
Estimated h%&lives DTs (days) (assuming first order kinetics): ;\Zf; tilte le Sxf g?tlgrslﬁﬁalzgni
o 15°C 25°C 50°C of half-lives were given and
PH4 (a) ~ 40 2% degradation pathways for
PH 7\(& (a) 50 2% MITC at lpH 4, 7 and 9d
S respectively, were propose
Pg\‘b 22 1 <1day in the study report.
Q§ (b) Degradation of MITC was
&
N
&
Q_
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Guidelines/Methods | .. .. >, .
Study and GLP Findings E@uatlon and conclusion | References

<

*possibly underestimation because of poor resolution of MITC fromgp
degradents in severely degraded samples = DTj, calculated basgﬁ’
on decline of MITC in first 7 days of incubation >
(¢) No significant degradation observed = No DTs, calculateg.Q
(d) Rapid degradation, but kinetics not linear - No DTs, c%)lt\ulated

&
\oo
Degradation was found to be more extensive at hlgher tiémperatures
and higher pH (concomitant with higher hydroxyl i 10&9

concentration).

\found to be more extensive
at higher temperatures and at
higher pH (concomitant with
higher hydroxyl ion
concentration).

Major degradation products
were identified as
dimethylurea (DMU),
dimethyl thiourea (DMTU)
and methyldithiocarbamic

;\\OQ' acid (MDTCA, i.e. metam)
@
. \{;@O Besides,  there  were
S indications that volatile
Q)@ degradates were formed at
N pH 4 (and pH 7).

Major degradation products (> 10%\b?applied radioactivity AR):
Dimethylurea, dimethyl thiourea a@ methyldithiocarbamic acid

(MDTCA) >
S
>

&
Product identification: c\)@
By match of HPLC refention times with those of reference

compounds. Conﬁrmatlgﬁ? by mass spectrometry.

O

Mass balance: oé\
At pH 4: cleanz?decrease of overall recovery of AR at higher
temperature (down to 41% at 50°C), indicating that MITC was
degrading tg\rﬁolatile degradates. At pH 7: decrease down to 79% at
50°C. At QH 9: mean recoveries in range 100-118% and no decrease,

1ndlcat1ré)g that degradation of MITC at pH 9 gives rise to non-volatile

compauents.
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5
B.8.4.2 Direct phototransformation of relevant metabolites, degradation and reactions products in water (Aqﬁex ITA 7.2.1.2)
@0)
. . x~
Study Snuédéil;es/Methods Findings ‘\gvfo Evaluation and conclusion | References
B.2.1.15 No guideline Metam-sodium 99.9% pure (Batch No. MNA SAPO1): ok\\ Not acceptable Betteley, 1997
Direct referenced \@\\ Insufficient information (FCC 152/963829)
phototransformation Irradiation for 5 hours, pH 7 buffer solution: & provided in the study
in purified water Metam-sodium: 0.24183 h™' Q° report, e.g. mass balance,
using artificial light | GLP Actinometer: 0.15791 h'! = identity of breakdown
under sterile N products, rate constant for
conditions Estimated photochemical half-life in the envtﬁ)nment (latitude dark controls
(ITA 2.9.2) 52°N) =3 days @q;
~Q‘Z’K
Due to potential hydrolytic behavio{@' of metam-sodium over an
extended time period at pH 7, the photolysis measurements were not
carried out directly on the test sub@ance but instead, the experiment
was conducted on an actlnomeger adjusted to yield a similar rate of
photolysis as the test substancg”
No guideline Metam-sodium dihydrate 9§:Z pure Cresent Chemical Study is not conducted | Draper en Wakeham,
referenced 4 according to GLP | 1993
Half-life: 2.9 - 8.4 min.3~ (publication) and therefore,
Not GLP (equivalent tg-44 min of midsummer sunlight at latitude 40° | it is not relied upon.
(publication) Nin 10 crgﬁeep water)

A

US-EPA Subdivision
N Series 161-2

GLP-compliance
stated

(no GLP certificate,
but study before 1993)

? kphotoly51s

[methyl 14C]—nq§tam—sodium (WRC 9902-15-1), radiochemical
purity > 95%§

o
Irrad1at10ﬁ for up to 25 min; at 25°C; Initial concentration of metam-
sodlur@n aqueous pH 7 buffered solutions was 53 mg/L:

Ir{@ﬁlated Koveran = 0. 064 min”' ; Dark control: kg, = 0.006 min’!
0.058 min™'

Acceptable
In pH 7 buffered solution

metam-sodium  is  very
rapidly degraded by
photolysis into N-
methylthioformamide,

MITC, methylamine and
MCDT.

Spurgeon, 1990
(RR 90-091B)
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Study and GLP Findings E@uatlon and conclusion | References

<

= Photochemical half-life: DTs, = 12 min S
(equivalent to 27.8 min of natural summer sunlight at latitudg'*‘
38°N) >

b

Q)O)
~Q

X~
Major degradation products (= 10% of applied radioactivityéﬂ%):
- N-methylthioformamide (syn- and anti- rotamer): @0

22% of AR after 25 min
H3C—NH—|C|}—H

<
_f\.\o
&
b
X2

- MCDT (sodium methylcarbamo( dithioperoxo,)?ﬁioate):
14% of AR after 25 min

- MITC (methylisothiocyanate):
16% of AR after 25 min L

- Methylamine: 8
18% of AR after 25 min \Qtzf
(zero-time sample contained 14%°@ethylamine)

Q>

:0\
N
)

N
P
O\{b
@

Product identification:

HPLC with UV-DAD or ggﬁoactive flow detector; Identity
confirmation by GC-MS and%@—NMR spectroscopy.

\k_

S

o

Material balance: ,@Q

Average recovery of b(rbadioactivity for the photolysed and dark
control samples was:94%.

9)







B.8.4.3 Ready biodegradability of the active substance (Annex IIA 7.2.1.3.1)

Biodegradation of metam sodium in an aerobic water/sediment system. (Hanstveit A.O., 2003)
Guideline: Qc;o@
OECD 301C ‘Ready Biodegradability; Modified MITI Test’ Q;Q
GLP: 5

yes §
Experimental design: <@
“Test substance: Metam-sodium 510 g/l aqueous solution. Reference substance: sodium acetate, anhydgous. A blank
control, 3 concentrations of the test substance: 5, 10 and 15 mg/1 corresponding to a ThOD of 10.6, 21.k§nd 31.6 mg Oo/1,
an inoculum activity control containing sodium acetate at 100 mg/l and a toxicity control containing®est substance at 10

and 15 mg/1 in addition to sodium acetate at 100 mg/l were prepared with ditch water enriched withfuitrients and sediment
inoculum. Incubation temperature 20°C. The O, concentration was measured continuously with aSapromat system during

the test with duration of 33 days.” \§0

$
Findings: S
The following elements are supporting the non-acceptability of the study: S

The (artificial medium + sewage treatment plant inoculum) has been replaced by a sam, (Dof ditch water and sediment.

At 5 mg a.s./L, the oxygen consumption is equivalent to 19600-77200% of the ThODGy

At 10 mg a.s./L (2 replicates), the oxygen consumption is equivalent to 95-145% ofhie ThOD.

At 15 mg/l the oxygen consumption was less than in the control indicating thabat this concentration, Metam-sodium is
toxic to the sediment inoculum.

In the activity control (sodium acetate), the oxygen consumption is equivale (?0 108-134% of the ThOD

In the toxicity control at 15 mg/L (2 replicates), the oxygen consumption isgquivalent to 72-337% of the ThOD at day 33.

$
Conclusion: Q;)
The study is not acceptable. &
(%]
Q
X
o
Q
Ny
N
)
2
Q
@‘b
)
\&
O
@
Q
N
Qb
S
\}‘b
N
2
OQ)
&
3
\O
@
OJQ
&
«Q
'S
‘)
S
OO
Q’b
N
6 .
S
&



8-64
Metam-sodium Volume 3 — Annex B — Environmental fate and behaviour August 2007
Belgium Revision August 2010 §
S

\;
&
S
S
&

B.8.4.4 Water/sediment study (Annex ITA 7.2.1.3.2)

Potassium N-methyldithiocarbamate (PNMDC): Aerobic Aquatic Metabolism of PNMDC (Cohen, S.P.,1993) Q
Guidelines : ,\6@
US EPA Guidelines, § 162-4: Aerobic aquatic metabolism study OQ
GLP :

Yes

Material and Methods :
Test substance @
[Thiocarbonyl '*C]-metam-potassium, batch no.: 102H9203, radiochemical purity: 92.6%, 96.8% Q‘@er further

purification; specific activity: 14.0 mCi/mmol, supplier: Sigma Chemical Company (\O
X
Sediments, waters : {éo
Table B.8.4.4-1: Characteristics of the Allegheny River sediment and water Qo
Sediment Percent organic matter 4.3 ,;§J

Particle size distribution ] %\\u

% sand 66.0 S

% silt 24.0

% clay 10.0 ~-

Textural class Sandy’loam

pH 6.5Y

Cation exchange capacity (Meq/ 100 g) 53

Bulk density (g/cm3) [51.08

Water Dissolved oxygen (mg/L) ,,‘Z?' 7.2

pH S 174

Conductivity (mmhos/cm) O [o019

Hardness (mg/L) S ) 94.2

Total organic carbon \b‘ <2g/L

o
2

Experimental design : o>

Metam-potassium was applied at a concentration of 26 mg a.s./L to vessels containing 3.5 g sediment and 8.75 g water
(equivalent to a ratio of water to sediment of 5:2 bypweight ). Each mixture was then vortexed for 30 seconds to
homogeneously distribute the test substance. Theitest vessels were incubated in the dark at a temperature of 25 + 1 °C.
Aeration was achieved by continuous bubbliné@f humidified air. Percent dissolved oxygen (in the range 71.3-78.9%)
and aerobic microbial activity (bacteria and\qgtmomycetes levels stable during 2 days) were monitored during the whole
experiment. Duplicate samples were take@t different intervals up to 480 minutes after application.

The test concentration (26 mg a.s./L) -@ased on assays in w/s systems at various concentrations at which the viability
of aerobic microbial population was gtbserved. Decrease of the microbial populations was observed at concentrations
above 50 ppm. A@

For incubation greater than 4 h@l?s, activated charcoal traps were used to capture the volatiles. No NaOH traps present.
&

Analytical methods : (§

At each sampling intervalé‘he aqueous and sediment phases were separated and analyzed separately.

The sediment was washett with distilled water and extracted with 3 times with toluene.

The charcoal traps w@ﬁg extracted with carbon disulfide. Each aqueous phase, water wash, toluene and carbon disulfide

extract was analyzed®y LSC and HPLC, and confirmation by TLC. The extracted sediment and charcoal was combusted

to determine level§-of bound radioactivity. Bound residue were fractionated in a series of extraction steps (NaOH, HCL)

to determine huains, humic and fulvic acids.

Identification®©f compounds by HPLC co-chromatography with reference substances (a.s., 1,3-dimethylurea (DMU)),

1,3-dimethylthiourea (DMTU), methylisocyanate (MITC)); unknown N° 7 was identified as 1,1°-

dimethylthturamdisulfide, (DMTD).

Unknoﬁ 4, 5 and 6 were tentatively identified by means of derivatisation steps, GC/MS identification.

N

cg'.
S
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Findings : .(,JO
Table B.8.4.4-2: Recovery of radioactivity in % AR after application of ['*C]-metam-potassium to one water/sediggx}:nt
system and incubation under aerobic conditions in water and in sediment, at 25°C Q
Elapsed time Aqueous phase | Sediment extract Sediment Volatile phase Material bala@%
(min) bound OQ
4.5 52.6 16.2 31.2 N/D 10050
7 54.4 16.3 33.0 N/D ‘J§§.7
12 50.5 22.7 29.1 N/D 0®02.3
57 522 17.3 30.5 N/D ,;Q 100.0
122 55.8 19.4 24.0 N/D & 992
240 18.3 13.4 18.0 43.1 _[5 92.8
480 8.5 4.8 144 63.6 Q\ 91.2
N/D = not done ;Z;\?’
$
.9
The figures in the table Table B.8.4.4-3 are the sums of metabolites found in the é@ueous phase, the sediment extract
and the volatile phase. &
&
Table B.8.4.4-3: Distribution of metabolites in % AR after application of [14g§:~ometam—potassium to one water/sediment
system and incubation under aerobic conditions at 25°C o>
Elapsed | DMU | DMTU | MITC Unk#4 a.s. = Unl 6" | DMTD | Unk#5 Total
time | RT=3.3 | RT=4.0 | RT=6.2 | RT=7.0 | PNMDC RTST .0 | RT=28.0 [ RT=41.0 | extractable
(min.) RT=135| 0
W/S 0.0 0.8 0.0 1.3 97.9 >~ 0.0 0.0 0.0 100.0
4.5 0.2 0.9 31.1 0.0 93 .9 3.6 19.7 4.2 68.8
7 0.1 0.6 36.1 0.0 6.6 3.4 21.5 2.6 70.9
12 0.0 0.8 42.5 0.0 43 2.4 21.2 2.0 73.2
57 0.0 0.8 46.3 0.0 a2 2.6 18.5 0.3 69.7
122 0.0 0.8 42.8 0.0 0.0 2.7 29.0 0.0 75.3
240 0.0 0.8 58.7 05 & 09 0.5 13.6 0.0 75.0
480 0.0 0.8 74.4 0.0,°] 1.5 0.2 0.0 0.0 76.9
W/S = working stock dilution of Metam-K dilutsgb% 26 ppm and analyzed immediately prior to application.
O
Table B.8.4.4-4: 1* order half-life of Metam-}ﬁgzassium in water/sediment system under aerobic conditions
Test conditions D¥% DTy R’ kinetics
Metam- Non-sterile aerobic ‘\q7§.72 minutes 65.51 minutes | 0.945578 Linear 1 order
potassium Xe) regression
MITC Non-sterile aero@' 158.75 minutes | 527.37 minutes | 0.90642 Non-linear 1*
D> order regression
2
Conclusions : O

In non-sterile aerobic water/caerobic sediment system at 25°C in the dark, Metam-K metabolized with an estimated half-
life of 19.72 minutes. It h@(g been considered that the type of salt has no influence on the metabolism in water/sediment
systems. \,O

The major metabolit ‘bﬁ)served was MITC, which represented 74.4 % of the initial radioactivity at the 480 minutes
sampling point. TheAfate of MITC in the aerobic water/sediment system was re-evaluated to obtain first order dissipation
of DT, values forMITC. These values include the volatilization of MITC from the system into the loss term.The half life
of MITC in the\é;%tem was found to be 158.75 min (2.6 hours).

No CO, deter@lation has been performed (No NaOH trap present).

A second abolite, identified as 1,3-Dimethylthiuramdisulfide (DMTD), reached a maximum of 29.0% of the initial
radioac";igvy at 122 minutes, then declined to 13.6% at time 240 minutes and was not detected at 480 minutes.

The bound residue level decreased from a maximum level of 33%AR after 7 minutes to 14.4 %AR after 480 minutes (8

hours) 2
NS

-
S
&

SV‘



8-66
Metam-sodium Volume 3 — Annex B — Environmental fate and behaviour August 2007
Belgium Revision August 2010 §
“
Figure B.8.4.4-1: Proposed degradation pathway of Metam-sodium in aerobic water/sediment systems . (.OO
2
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Potassium N-methyldithiocarbamate (PNMDC): Anaerobic Aquatic Metabolism of PNMDC (Cohen, S.P.,1992) 03{0
Potassium N-methyldithiocarbamate (PNMDC): Supplemental Report: Anaerobic Aquatic Metabolism of PNMG?C -
Isolation and Identification of Metabolites (Cohen, S.P., 1993b) &
Guidelines : Q\'

US EPA Guidelines, § 162-3: Anaerobic aquatic metabolism study bo

GLP :
Yes

Material and Methods : Q)Q)
Test substance »;Q
[Thiocarbonyl '*CJ-metam-potassium, batch no.: 111H9205, radiochemical purity: 85%, 94.66‘V(&ter further

o
&
X

purification; specific activity: 16.7 mCi/mmol, supplier: Sigma Chemical Company OC}
, $
Sediments, waters : ) OQ
Table B.8.4.4-5: Characteristics of the Allegheny River sediment and water S
Sediment Percent organic matter 43 . 0’,\\‘{
Particle size distribution Q)O)
% sand 66.0 &
% silt 240 ¢
% clay 10.0°
Textural class Sandy loam
PH 6
Cation exchange capacity (Meq/ 100 g) g\\S.S
Bulk density (g/cm3) S0] 1.08
Water Dissolved oxygen (mg/L) o | 7.2
PH O 7.4
Conductivity (mmhos/cm) S 0.19
Hardness (mg/L) \b 94.2
Total organic carbon o <2g/L
)
Experi o QO
perimental design . Q

The anaerobic aquatic metabolism was studied accqg(ﬁng to the same protocol in sterile and non-sterile systems.

Sediment/water vessels were pre-incubated at 2@&3 under nitrogen in order to establish anaerobic conditions. Metam-
potassium was applied at a concentration of 26ytg a.s./L to vessels containing 3.5 g sediment and 9.0 g water
(equivalent to a ratio of water to sediment of?5:2 by weight ). Each mixture was purged with N, and then vortexed for
30 seconds to homogeneously distribute t@test substance. The test vessels were incubated in the dark at a temperature
of 25 + 1 °C. For sampling intervals > ours, test systems were incubated under continuous nitrogen flow. The
redox potential was measured at each $ampling interval to confirm anaerobic conditions in the whole system. The
anaerobic microbial activity was megitored during the whole experiment (no decrease of the activity in the non-sterile
samples; sterility maintained in t terile samples).

Duplicate samples were taken@ ifferent intervals up to 72 hours after application.

Activated charcoal traps weréﬁsed to capture the volatiles. No NaOH traps present.

\fb
Analytical methods : )
At each sampling interval; the aqueous and sediment phases were separated and analyzed separately.

The sediment was washed with distilled water and extracted with 3 times with toluene.

The charcoal traps @(@;re extracted with carbon disulfide. Each aqueous phase, water wash, toluene and carbon disulfide
extract was analyzed by LSC and HPLC, and confirmation by TLC. The extracted sediment and charcoal was combusted
to determine legés of bound radioactivity. Bound residue were fractionated in a series of extraction steps (NaOH, HCL)
to determine Kumins, humic and fulvic acids.

Identificatign of compounds by HPLC co-chromatography with reference substances (a.s., 1,3-dimethylurea (DMU),
1,3-dim tb%llthiourea (DMTU), methylisocyanate (MITC)). Unknown 2,3, 4, 5 and 6 were tentatively identified by
means \,g derivatisation steps, GC/MS identification.
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Table B.8.4.4-6: Recovery of radioactivity in % AR after application of ['*C]-metam-potassium to one Water/seditqr)lent
system (mean of 2 replicates) and incubation under non-sterile anaerobic conditions at 25°C &g)
time Water phase Sediment extract | Sedimentbound | Volatile phase | Material bglance
(hours) ij

0 95.4 59 4.8 N/A @6.1

2 86.5 5.0 4.0 7.0 00\)102.4

4 72.4 59 59 9.9 \"Qv 94.2

6 66.8 6.0 6.1 11.4 T 90.2

8 67.5 74 8.7 9.9 93.5

10 59.7 7.0 10.1 15.7 O 92.5

24 21.6 4.8 14.8 618" 102.7

48 6.7 3.0 16.5 67.6 93.8

NS

72 32 1.5 13.3 090579-4 97.2

N/A = not applicable Q‘\
L

X
Table B.8.4.4-7: Recovery of radioactivity in % AR after application of [lﬁ—metam—potassium to one water/sediment
system (mean of 2 replicates) and incubation under sterile anaerobic congi\i%?ons at 25°C

time Water phase Sediment extract | Sediment l&ﬁnd Volatile phase | Material balance
(hours) J\Q)(D
0 74.2 10.1 &.1 N/A 97.6
2 71.1 9.0 098 5.6 95.5
8 49.0 14.6 O 219 19.9 105.4
N
24 16.0 8.8 <\0V 19.6 48.2 92.6
72 7.2 4.5 bv') 212 58.2 91.1
N/A = not applicable Q:b
(bq
N
(@)

o

The distribution of parent and metabolites isosqlown in Table B.8.4.4-8 (non-sterile) and Table B.8.4.4-9 (sterile) below.
The figures presented in this table are the %ﬁis of parent and metabolites found in the aqueous phase, the sediment extract
and the volatile phase. o

- O

N
Table B.8.4.4-8: Distribution of met\@blites in % AR after application of ['*C]-metam-potassium to one water/sediment
system (mean of 2 replicates) and @cubation under non-sterile anaerobic conditions at 25°C

Sampli | DMU | Unk #2 q )“Unk #3 MITC Unk#4 | Unk#5 a.s. = Unk#6 | Total Total
ng time | RT=3. | RT=4.6,{ RT=4.9 | RT=6.0 | RT=6.5 | RT=10. | PNMD | RT=14. | Bound | Percent
(hours) 3 (§ 0 C 0
S RT=12.
g 5
WS 03 [a712 0.0 1.1 0.9 0.7 95.1 0.8 N/A 100.1
0 05 P 09 0.0 34.3 0.9 4.0 57.1 3.8 4.8 106.1
2 0.5 1.2 1.3 41.2 0.0 3.7 49.0 1.7 4.0 102.4
4 0:9 0.9 0.0 63.2 0.0 0.0 20.0 3.3 5.9 94.1
6 94 1.0 0.0 59.7 0.0 0.0 12.1 2.1 6.1 90.2
8 503 1.3 0.0 72.5 0.0 0.0 10.7 0.0 8.7 93.4
10 ;9 03 0.7 0.0 73.8 1.5 0.0 4.6 1.7 10.1 92.5
249 0.1 0.0 0.0 86.8 0.0 0.0 0.5 0.7 14.8 102.9
A8 0.0 0.0 0.0 77.3 0.0 0.0 0.0 0.0 16.5 93.5
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Table B.8.4.4-9: Distribution of metabolites in % AR after application of ['*C]-metam-potassium to one water/sedim@ﬁ
system (mean of 2 replicates) and incubation under sterile anaerobic conditions at 25°C 2

1S
Sampling | DMU | Unk#2 | Unk#3 | MITC Unk#4 | Unk#5 a.s. = Unk#6 | Total al
time RT=3. | RT=4.0 | RT=4.9 | RT=6.0 | RT=6.5 | RT=10. | PNMD [ RT=14. | Bound |:Rercent
(hours) 3 0 C 0 C\\
RT=12. >
5 N
WS 0.3 1.2 0.0 1.1 0.9 0.7 95.1 0.8 NA 100.1
0 0.7 1.0 0.0 58.4 0.0 0.0 17.7 6.5 131 97.3
2 0.7 1.2 0.0 52.8 0.0 0.0 26.3 48 98 95.5
8 0.9 2.4 0.6 76.9 0.0 0.7 1.2 1.0 4 21.9 105.4
24 1.1 2.0 0.0 67.1 0.0 2.3 0.7 0.0~ 19.6 92.8
72 1.0 1.4 0.0 65.0 0.0 2.2 0.5 00 21.2 91.3
N/A = not applicable OQ
N

Table B.8.4.4-10: 1* order half-life of Metam-potassium in water/sediment system ‘po\i;ger anaerobic conditions (linear

regression analysis S
Test conditions DTs, DTy, RQLU kinetics
Metam- Sterile anaerobic 1.59 hour 5.28 hours 09278 Linear 1" order
potassium QO regression
Metam- Non-sterile 2.87 hours 9.53 hours O\L 0.9761 Linear 1* order
potassium anaerobic -9 regression
MITC Sterile anaerobic 10.60 hours 35.22 hou&&\\ 0.97351 Non-linear 1* order
L0 regression
MITC Non-sterile 13.44 hours 44.65 (ggurs 0.99479 Non-linear 1* order
anaerobic Q regression
)
. N
Conclusions: \b

The anaerobic aquatic metabolism was studied according t@?he same protocol in sterile and non-sterile systems.
Metam-potassium degraded with an estimated half-life 0£52.87 and 1.59 hours, respectively under non-sterile and sterile

conditions.

The major metabolite observed was MITC, which @%resented 84.0% (non-sterile) and 65.0% (sterile) of the initial

radioactivity by the end of the study. The fate of;
obtain first order dissipation of DT, values for
into the loss term. The half life of MITC in

system, it was 10.60 hours.

N4

cgﬂTC in the anaerobic water/sediment systems was re-evaluated to
C. These values include the volatilization of MITC from the system
erobic non-sterile system was found to be 13.44 hours. In the sterile

o
Minor metabolites were formed during thfgourse of this study at max level of 4.0% AR and decreased up to 0%AR after 3
days (under non-sterile anaerobic condj\@ns).
The bound residue level reached a n\é&imum level of 16.5% AR after 2 days (under non-sterile anaerobic conditions).

A(b

No CO, determination has beenc) pérformed (No NaOH trap present).

<

<
Added in June 2008 (< aé@ndum dated June 2008) — peer reviewed in June 2008:

&~
As point of clariﬁcat'@ﬁ 4.2, the applicant had to address the effect of temperature on the dissipation of MITC from

water by volatilizati

June 2008 are rep
«Q

: The Notifier’s position and the RMS conclusion which were reported in the addendum dated
@t\ed hereunder as the conclusion of the peer review.

~
“The study igﬁ)mpliant with the US EPA guideline under which it was undertaken (25°C) and also compliant with the

current req

ments according to OECD 308, which state “at a constant temperature in the range 10 to 30°C”

At lowe§¢§-hnperatures (15, 20°C, the volatilisation would be expected to be slightly lower but, given the amount of

volatilisation occurring at 25°C (64%
effe@e losses by volatilisation

-
S
&

SV‘

in 8hr) it is not considered that these lower temperatures would significantly
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The calculated dissipation DT50 for MITC from this study (Cohen, 1993) was 2.6hr, whereas the dissipation DT50 u d
in the PECsw calculations (Jarvis, 2007b) was 8.9 hr. Hence any theoretical effect of temperature on volatilisation igﬁe
risk assessment is addressed by this protective value.” Q
Conclusion of the RMS: ¢§)

We agree with the notifier. According to the OECD guideline, the test may be performed between 10 and 30°OC*with
20°C as recommended value. >

We consider that it is not necessary to perform a new study at another temperature. {‘\@

v
S
Conclusion of the peer review: a new data gap has been identified Q)O_;
N
(\O

Added in August 2010: S

“A data gap was identified by the meeting of experts to address the effect of temperature on the dissipation of MITC
from water by volatilization.” Q>

XS
Estimation of volatilisation of methyl isothiocyanate (MITC) from sediment/water sysfems at 12°C, and consequences
for chronic aquatic ecotoxicology risk. (Mason P. & Terry A., 2010) 0\)
%4
Introduction Q—
<
¥

A study investigating the fate of Potassium N-Methyldithiocarbamate (met@m-potassium) in a sediment/water system
(Cohen, 1993) reported 63.6% of applied radioactivity was measured in tk?volatile phase by the end of the study (480
minutes, 8 hours, following dosing with '*C-labelled PNMDC). Met@l Isothiocyanate (MITC) was identified as a
major metabolite representing 74.4% of total radioactivity at the sampling point. It was proposed that MITC
represented the majority of the radioactivity detected in the VolatiLe)phase, due to its relatively high vapour pressure
(2427 Pa at 25°C, Lindemann, 2003). Given that MITC was clearty very rapidly eliminated (in the gas phase) from the
system, it was not possible to calculate a DegTs, rate for MITQ;QFhe DissTs, though, was clearly much less than one
day at 25°C. &
N
EU guidance (SANCO, 2002) indicates that chronic risk g%ssments are not required where the DT, for the compound
in the water column is < 2 days. Clearly, for MITC, the'DT50 in the water column is very much less than 2 days at
25°C. However, volatilisation is dependent on tempetdture, and so the likely volatilisation of MITC from the water
column at a lower, more environmentally relevant t%ﬁi)eramre, has been investigated.
O
\&
O
Q‘b

@

For the investigations presented here, an«€fivironmental temperature of 12°C was assumed. This is consistent with the
standard temperature assumed for moderate latitudes in the EU Technical Guidance Document on Risk Assessment
(European Commission, 2003). (E\,O

. AN .
Henry’s law constant is an estimatfon of substance transfer from the aqueous phase to the gas phase and allows the air
water partitioning coefficient g’,_wate,) to be determined. K. waer describes the relationship of concentration in air to

Estimation of volatile loss at 12°C

concentration in water. rding to the EU Technical Guidance Document on Risk Assessment (European
Commission, 2003) these p(a§ameters may be determined as follows:
&
&
VP-MGLW
HENRY = % (EU-TGD, Equation 21)
«Q
S
K %ﬂ (EU-TGD, Equation 22)
ir-water - , Lquation
W S R - TEMP
@b
&
Cg'.
S
&
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where: 9
>
Symbol Parameter Units Value Source Q:Q(D
5
VP vapour pressure [Pa] Temperature Data set §
dependent >
MOLW molecular weight [g.mol-1] 73.11 Data set {‘\’g)
SOL solubility [mg.L-1] Temperature Data set OK;D
dependent o)
R gas constant [Pa.m3.mol-1k-1] 8314 Default
TEMP Temperature at the air-water K] Temperature Da&O set
. X
interface dependent o
<
HENRY  Henry's law constant [Pa.m3.mol-1] . \OQ Output
Kair-water air-water partitioning coefficient [-] ,&(S’ Output

Vapour pressure and solubility inputs for Henry’s law constant are temperatu%_ dependent. The water solubility of
MITC is reported to be 8940 mg.L™" at 20°C (Flack, 1997), whilst the vapour pressure was measured as 2427 and 1231
Pa at 25 and 15 °C, respectively (Lindemann, 2003)'. According to the EUIGD, these parameters may be corrected to
different environmental temperatures (in this case 25 and 12°C) using the @gl’lowmg equations:

D
Hosolute ( 1 1 &
R |TEMP,, TEMPg, .
SOL(TEMP,, ) =SOL(TEMP,,,).e Q@ (EU-TGD, Equation 3)
x
O
Symbol Parameter Units > Environmental Source
§ Temperature
S 25°C 12 °C
Input b
SOL(TEMP,) Solubility as in given [mg L‘-'Zf] 8940 8940  data set
data set
TEMP;. Temperature of [%? 293 293 data set
measured data
TEMP,,,, Environmental \31(] 298 285  default
temperature b(b
Hosolute Enthalpy of solution [J/mol] 1.10* 1.10"  default
R gas constant q’;\.o [Pa.m3.mol-1.k-1] 8.314 8.314 default
Output (}0
SOL(TEMP,,,) Solubility at ¢, [mg.L-1] 9577 7967  Output
environmenfal
temperatuxre
o
§
S
Q(Z> H Ovapour ( 1 1
R L TEMF5; TEME,,,
VP(TEMP,,) :‘\§\(T EMP,,)e (EU-TGD, Equation 2)
x
QO
&
where: G)
o
o
b\
Lm&mann (2003) also reports a vapour pressure for MITC of 1739 Pa at 20°C, interpolated from measurements at
15°C and 25°C

<)
S
Q_
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Symbol Parameter Units Environmental Source . (,JO
Temperature Q;o\
25°C 12°C 0

Input ,*\&
VP(TEMP,.) Vapour temperature as in  [Pa] 2427 2427  data set §

given data set O
TEMP;. Temperature of [K] 298 298 data set (‘\’g)

measured data &
TEMP,,, Environmental [K] 298 285 default @Q’

temperature \"Q
R gas constant [Pa.m3.mol-1.k-1] 8.314 8.314  default (\O
Hovapour Enthalpy of [J/mol] 5.10*  5.10"  default>”

vapourisation IQQ
Output OQ
VP(TEMP,,,) Vapour pressure at [Pa] 2427 967 ,§utput

environmental ) %\

temperature S

QP

The resulting temperature-corrected vapour pressure and solubility values for I\/OQQ"C are summarised in Table 1.

N
Table 1: Solubility and Vapour Pressure at differing temperatures o\(b
X
N

PN o
Parameter Units T%ﬁperature [°C]
25 O 12
Solubility [mg.L"] 9577, 7967
Vapour Pressure [Pa] 245 967
O

Q
By applying the values shown in Table 1 to equations 21 an@i2 from the EU-TGD, it is possible to derive temperature-
dependent Henry’s law constant and K. yaer Values for M

. The resulting values are shown in Table 2.

9
Table 2: Henry’s law constant and K, yat.r at diffe@g temperatures
o
[e]
Parameter Units "bgb Miirrys it nred[REH]
ol 25 12
Henry [Pa.m’.mol'] &7 18.53 8.87
Kair—water ['] \(,b 00075 00037
bU
<

Table 2 illustrates that with an appro;@?nate halving of temperature at the air water interface, both Henry’s law constant

and K waer Values reduced by an

50% at 12°C in comparison to

Therefore it can be assumed
phase at 12°C, after 8 hours’§

ivalent magnitude. This suggests that volatilisation is reduced by approximately

test temperature of 25°C. The study on aerobic aquatic metabolism of PNMDC
reports that 63.6% of applied@adioactivity is detected in the volatile phase at 25°C, and that this represents MITC.

t with a 50% decrease in volatility, approximately 32% of MITC will be in the gaseous
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DTS5 for loss of MITC from the sediment/water system at 12°C Q;o\
Q
If volatile loss of MITC from the sediment/water system at 12°C is assumed to be according to simple first ordgg\?
kinetics: o
o
S
dc &
a ¢ &
t K
S
Q
The integrated form of the equation is: 6;0
Q

_ X

C=C,e™" o
$
Where: ;\\'OQ
\\(b
C = concentration of MITC in sediment/water system at time ¢ 9
Cy, = initial concentration at time 0 Q)o-)
k = first-order rate constant (hour™) <
&

. — 9

Re-arranging the equation gives: \r}}'
9
1 S
k=-xIn Lo b\Q
t C Q)‘b
<

. (4}

And DTs is: ~Q
~
o
Q

In2 O

DTso= e N
2

e}
If 68% MITC is left in the system after 8 hours, the esponding SFO rate constant (k) would be 0.04821 hours™ and
the DTso would be 14.4 hours (0.6 days). Therefor%gj e DissTs, for MITC from the water column would be <1 day.

&

Conclusion O
An environmental temperature of 12°C was{ézgsumed. This is consistent with the standard temperature assumed for
moderate latitudes in the EU Technical Glﬁynce Document on Risk Assessment (European Commission, 2003).

Based on the available information on &elubility and vapour pressure, Henry’s law constant and Kair-water were
determined for 25°C and 12°C. S

These parameters lead to the conclus@r\n that the DissT50 for MITC from the water column would be <1 day at 12°C.
Hence a chronic aquatic risk assegsthent is not required and attempting to perform additional water/sediment studies
would only confirm the rapid losgb MITC from the water column to air.

Further water/sediment study (i(/@lot required.

3
O
Q
o
Q

2
Added in June g\@9§(< addendum dated June 2008) — peer reviewed in June 2008:
X

As point of Qiﬁcation 4.3, Applicant to calculate from data in the water sediment study Cohen, S.P. 1993a formation
fractions alggggradation rates (and associated DT50) in the whole system.
The Not?géér’s position and the RMS conclusion which were reported in the addendum dated June 2008 are reported
hereupg) as the conclusion of the peer review.

N

&

Cg'.
S
&

s?‘
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“According to reporting table comment 4(27), the concern raised relates to the amount of MITC remaining at the enc
the study and the fact that no reliable DT50 may be derived from the data set presented in table 8.4.4-3. ‘2(70\
Q
It is acknowledged that no DT50 can be derived from the data on total MITC fraction (water+sediment+air). {\,g)

<
However, the notifier respectfully points out that 63.3% MITC was present in the volatilised fraction at thé&end of the
study, whilst total radioactivity in the water and sediment extracts were 8.5 and 4.8 % respectively. It is gnfirely logical
that MTC will volatilise rather than remain in the sediment/water system. Q

For calculation of the predicted environmental concentration in surface water (PECsw) it is justiﬁeézlind realistic to use
the DT50 values of MITC in water/sediment systems and to consider MITC in the air fraction in the loss term. In real-
life conditions, volatilised MITC will dissipate to the atmosphere where it will be diluted undergo atmospheric
degradation. It is in the context of surface water (and sediment) concentrations not considégappropriate to build in
the relatively slower degradation of MITC in the air phase because the major fraction of 8ITC is rapidly dissipating
from the aquatic environment. . §
&
Details on the calculation can be found in attached document (Appendix IV to Jarvis, <2})07, report No. TA18804-2A).

Conclusions of the peer review : point of clarification 4.3 addressed &



\:
&
S
S
S

8-76
Metam-sodium Volume 3 — Annex B — Environmental fate and behaviour August 2007
Belgium Revision August 2010 §
&
(.o@
(]
Report Number: TA18804-24 o
&
APPENDIX IV: Re<calculation of DTs; value from existing sediment/water OQ

studies

The fate of MITC in the water/sediment system in the experiments by Cohen (1993a,
b} was me-evaluated to obtain first order dissipation DTs, valoes (ie. to include the @
volatilisation of MITC from the system into the loss term). Values of volatili

MITC were subtracted from the total MITC to obtain the amount of MITC remaini

in the water/sediment sysem. These data were then fitted to a non-linear first dfter
regression, using the Solver function in Excel. Outputs from the Excel spreadsolﬁt are

>
@
&
S

shown below. e
>
Aerobic aquatic degradation {Cohen 1993a ) . §
D
MITC MITC <&
ol Sher functs
MAT ooy % cale. (residuals) 2 variafion®2 M
57 4.2 48.6 56353 301.02 O\(b
122 42.8 6.6 AIRTRET 194.60 \(0 Co 62299735
240 15.6 21.8 39,0292 175.56 b\Q k 0.0043662
480 10.8 7.7 9.8505 325,30 Q)Qr
Q)’\ half-life 15875 mins
‘;Q DT 5277.37 mins
kS
\b SSE= 93301758
N SST= 99699
S R2=  0.90642

O
&
04+ T T T T T
él(b 100 2060 300 400 S0 &S00
‘\\. Time after application (minute )
i
~
(2]
N
«Q
&
S
$ 87 of 144
@bo
&
0.
S
Q_
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Report Number: TA18804-24, Q;°
5
Anaerobic aguatic degradation {Cohen 19935) OQ
Q)
MITC  MITC N
total K(D

HAT obs % cale (residuals)*2  variation®2 Solver function Q)O)

g 6.6 63.0 0.1748 932.69 N

10 58.1 56.8 1.5806 67208 Co 95. 19'?6300

4 253 76 5.3589 4570 k 0.0515666

48 9.7 80 28543 499.97 O

72 4.6 23 5.1818 75405 half-life lld§ hr
DT  4%%5 r

@\'{b
SSE= 5 15150182
SSTQg’ 2910.492
Ri= 0.99479
N
totals 2490402 15.1501822 2910.492 %o\"’
RS
B0
o
&
$
00 8 of 144
@bo
&
&
S
Q_
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(]
Report Number: TA18804-24 o
5
Sterile aguatic degradarion (Cohen 19935) bOQ
g)
MITC MITC (DQ
total . 0%
HAT obs % cale (residuals)*2  variation® Solver function @
8 57 56.7 00736 866,32 Q
24 12.9 o9 10600 75.11 Co 95. 7’093@
72 6.3 0.9 35.2344 431.25 k 0. {1653}96
half-life hr
DT 22 hr
&
SSE —0\) 36368073
SSPE  1372.6867
@— 0.97351
>
totals  6009.717 36368073 137268667 O
RS
&0
50
B 40
=
i' 30 |
520
10
]
] 80
References:

O
Cohen, 5.F. (19@3} Potassium N-methyldithiocarbamate (PNMDC) Aerobic aquatic
metabolism of PNMDC. Center for Hazardous Materials Research, Pittsburgh USA.,
l.ll:!llbllshﬁ$ port Mo, ME 9100132

Cl:lhen Q-'F (1993b) Potassium N-methyldithiocarbamate (PNMDC) Anaerobic

qua& memhullsm of PNMDC + supplemental report. Center for Hazardous
Mmy,nals Research, Pittsburgh USA, Unpublished report No. ME 2100133

89 of 144
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Added in June 2008 (< addendum dated June 2008) — peer reviewed in June 2008: ,\&Q)

As open point 4.8, MS experts to discuss in a meeting the need for a second water sediment study. I {ﬁ{i\s context
discuss if the water sediment studies summarized in dazomet DAR are relevant for metam ans its acti@e metabolite
MITC.. The Notifier’s position and the RMS conclusion which were reported in the addendum date,§]une 2008 are
reported hereunder as the conclusion of the peer review. 0%

~Q®
According to reporting table comment 4(29) the concern raised relates to the amount of MITC remaining at the end of
the study and the possibility of further degradation of MITC. The notifier respectfully points out%at acceptable mass
balances were obtained at all timepoints and that at the final timepoint (480 minutes) 63.6% I\&IC was present in the
volatilised fraction, whilst total radioactivity in the water and sediment extracts were 8.5 and4.8% respectively.
Therefore there is no realistic possibility of further degradation of MITC in the water or sgﬁlmem that could lead to any
other metabolites >10%. This was clearly stated in the study report and in the dossier p{é\vided by the Notifier.

The study itself was carried out according to accepted international guidelines and is@t considered deficient in any
way. It is entirely logical that MITC will volatilise rather than remain in the sedi e@%ater system and hence there is
no scientific basis to request a further sediment/water study to address the ﬁlrthelr?é?agradation of MITC.
Studies undertaken with dazomet (which also generates MITC) were provided @\r.a different compound by a different
notifier. Assuming that the study was conducted to internationally agreed gu@lines with no deviations, there are still a
number of reasons why the actual distribution of MITC between water and &ir could be different to the metam study
provided by Taminco. These could include vigorousness of stirring, surface area of water, temperature etc. Nonetheless,
none of these experimental design factors could be considered more reg%mt in the dazomet study than the metam study
and the metam study conforms to the internationally agreed guidelin%@We therefore consider that the dazomet
water/sediment study has no bearing on the evaluation of metam apdit is unreasonable to place greater weight on the
results of a study submitted by a different notifier for a different,g@mpound.

)

Conclusions of the peer review: open point 4.8 fulfilled \b
&
2
S
Added in June 2008 (< addendum dated June 2008) > peer reviewed in June 2008:
As point of clarification 4.4, the applicant had toézress the risk assessment of the aquatic metabolite DMTD. Only
information already available in the dossier or a,)g- he raw data of studies in the dossier (including reanalysis of stored
samples) may be used to finalize this risk aggessment. In case in formation available in the dossier does not allow
finalizing this assessment a data gap may beﬁtiﬁed by the meetings of experts in fate and ecotox.

The Notifier’s position and the RMS co (ﬁﬁsion which were reported in the addendum dated June 2008 are reported
hereunder as the conclusion of the peer review.

S

The applicant agrees with the RMS\\’}an one out of the three w/s systems, DMTD reached a maximum of 29.0% of the
initial radioactivity at 122 minutesthen declined to 13.6% at time 240 minutes and was not detected at 480 minutes (8
hours). We do not see the nee Gt a specific risk assessment for such a transient metabolite.
Moreover, DMTD is a metd;‘lite of metam, but metam is incorporated into the soil (no drift) and degrades very
rapidly. As a consequence (Jdﬁetam is not expected to reach the surface water therefore the DMTD metabolite cannot be
formed in the aquatic envgonment.

&
Conclusion of the
The RMS considegré\ﬁdlat the statement of the notifier is valid. The RMS does not see the need to require a specific risk

assessment for sugha transient metabolite.

&

x
Conclusions aﬁhe peer review: Point of clarification 4.4 addressed
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B.8.4.5 Degradation in the saturated zone of active substance, metabolites, degradation and reaction products (OO
(Annex I1A 7.2.1.4) 2
*Q(D

Considering the supported uses of metam-sodium (Application into the soil by direct injection or through drip- @gatlon
system), it is not expected that metam-sodium or its volatile metabolite MITC would be exposed to anaeroblcQ

conditions. b
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B.8.5 Impact on water treatment procedures (Annex IITA 9.2.2) )
D

Considering the supported uses of metam-sodium (Application into the soil by direct injection or through drip-irrigation
system), it is not expected that metam-sodium or its volatile metabolite MITC would be exposed to anaerobic \Q'Q’

conditions.
&
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B.8.6 Predicted Environmental Concentrations in surface water and in groundwater (PECsw, PECgw) (Annexc,_,O

1A 9.2.1, 9.2.3) (g,\
Q

B.8.6.1 Predicted environmental concentrations in ground water (PECgw) (Annex IIIA 9.21) (\'@

Q
At request of the RMS new calculations have been performed with PEARL 3.3.3. and taking into account g@ following

points: <9
- the mean lab DT50 of MITC was used <Z$
- the crop interception is set at 0. ®)

- The laboratory degradation studies were all undertaken at water contents above the theoretic@z‘bF 2 value. Hence
no correction for moisture content is required and appropriate input value for modeling is 2735 days (i.e. corrected
to pF 2 and 20°C) (}Q

N

Predicted Environmental Concentrations of Metam-sodium (as MITC) in Groundwater in th€ EU using the FOCUS

Groundwater Scenarios with the PRZM and PEARL models (Jarvis T., 2007a) . \oQ

Models and assumptions: \(}}'

Simulations with MITC applied to carrots, corn salad and tomatoes at rate of 1 x 17@'— 344 kg MITC/ha
corresponding to 600 I/ha to 1200 1/ha of a Metam-sodium 510 g/l end use solutionQ@ere conducted with the PRZM

2.4.1 and PEARL 3.3.3 models and covered all relevant scenarios (Chateaudun, ﬁa'mburg, Jokioinen, Kremsmunster,

Piacenza, Porto, Seville, Thiva). ) OQ

N
For the purposes of this assessment, simulations were carried out on the si égcant and representative crops of carrots
(winter application), corn salad and tomatoes. These GAPs represent a w£ range of application timing (winter,
summer and spring application) and high application rates. Irrigation v&g?k applied according to the FOCUS (2000)
recommendations (i.e. at Chateaudun, Piacenza, Seville and Thiva). Q)‘Z}

<
The agronomic parameters used as input for these simulations wemetherefore as follows. Cropping dates stated are those
provided by FOCUS (2000) as part of the scenarios: {\6\’
The dose rate of MITC is based on 100% conversion from @tam—sedium and a molecular weight conversion of
73.11/129.19. a_)Q
Table B.8.6.1-1: Crops and application parameters sivﬁblated
Application parameter Carrot 0‘)2) Corn salad Tomatoes
Ry (cabbage surrogate
Y FOCUS scenario)
Application rate (kg MITC 229% 172 344
/ha) (0% crop interception) >
Number of applications/year Aol 1 1
Application date 15 l)i@v (PRZM), 1 10 day before 2™ (or 10 Mar
Oq‘ﬂor 16 Oct after only) crop transplant
est of carrots at
@Porto) for PEARL
Incorporation depth (cm) (,U 25 15 15
&
Table B.8.6.1-2: MITC cgmpound properties
Properties (\V PRZM simulation PEARL simulation
Ry
Molecular Mass (g&hol ") 73.11 73.11
Vapour Pressure{Pa) - 1739 at 20°C
Aqueous Soluybility (mg/L) - 8940 at 20°C
Soil Adso n Coefficient 36 36 (Kom=21)
(Koo) (m1§90
Freundlioh Exponent 1.07 1.07
DT ddays) 1.57 (field) = 2.15 at 20°C and pF2
Plaift Uptake Coefficient 0.5 0
o
S
&

s?‘
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Not required since field dissipation includes volatilisation losses . foo
Temperature and moisture corrections disabled QC;J\
o
o )
Findings:

Q
Simulation results from PRZM 2.4.1 are shown in Tables 3-5 and those from PEARL 3.3.3 in Table 6. It shotld be
noted that the 80™ percentile concentration from the range of 20 years weather is combined with an 80™ pgtcentile worst
case soil (already selected as part of the scenario). Therefore the predicted concentration is intended to E§representative

of the overall 90" percentile worst case scenario. S
@
~Q
o
Table B.8.6.1-3: 80™ Percentile average annual concentrations for MITC in carrots \Q
, . 2
80th Percentile Average Annual Concentration at 1 Meter Depth &
CROP: Carrots, Applied Amount (g/ha) = ********** °@
Period Conc. (ug/l) Mass (g/ha) j,#a?chate (L/ha)
MITC - C 13 0.1527E-03 0.3055E-03 ,\\,O.ZOOOE+O7
MITC - H 5 0.1711E-01 0.4636E-01 \JO.27‘IOE+O7
MITC - J 4 0.6449E-03 0.2359E—%®‘ 0.3658E+07
MITC - K 14 0.8049E-04 0.1708E—& 0.2122E+07
MITC - O 16 0.7159E-04 0.2386@3 0.3333E+07
MITC - T 6 0.2256E-02 0.3053E-02 0.1353E+07

C:\FGRAT\PROJECTS\MITC\CARROTS\ANNUAL of FOCUS PRZM Groundwater Tool VZ/@ML, 2002)

2
C = Chateaudun, H = Hamburg, J = Jokioinen, K = Kremsmunster, O = EQ\TO, T =Thiva
N

>
Table B.8.6.1-4: 80™ Percentile average annual concentrations for I\J/\@TC in corn salad (cabbage)

80th Percentile Average Annual ConcentratioLb@i 1 Meter Depth
CROP: Cabbage, Applied Amount (g/hgh.= **********

. N

Period Conc\@g/l) Mass (g/ha) Leachate (L/ha)
MITC - c 11 0_12@§E-o7 0.1985E-07 0.1637E+07
MITC - H 13 o.%@:ﬂE-og 0.6674E-09 0.2537E+07
MITC - J 18 0N24GE-04 0.2292E-03 0.3078E+07
MITC - K 1 ,@19035-06 0.5665E-06 0.2977E+07
MITC - o 19 "6.7742E—16 0.2321E-15 0.2998E+07
MITC - s o ACZ) 0.000 0.000 0.5818E+06
MITC - T 1 \QU 0.1076E-18 0.2071E-18 0.1925E+07

O
C:\FGRAT\PROJECTS\MITC\LETTUCE\ANNUAQof FOCUS PRZM Groundwater Tool v2.4.1 (Mar., 2002)

C = Chateaudun, H = Hamburg, J= Jokioinéh, K = Kremsmunster, O = Porto, S = Sevilla, T = Thiva
b‘b
>
Table B.8.6.1-5: 80" Percentile averg% annual concentrations for MITC in tomatoes

80th Percer@}e Average Annual Concentration at 1 Meter Depth
CROI@ATomatos, Applied Amount (g/ha) = **********

Q/ Period Conc. (ug/l) Mass (g/ha) Leachate (L/ha)

MITC - C 15 0.9881E-08 0.1829E-07 0.1851E+07
ES

MITC «7-P 6 0.8056E-03 0.3717E-02 0.4614E+07

MITC LY - o 6 0.2169E-06 0.6746E-06 0.3110E+07

MITC » - s 3 0.000 0.000 0.1035E+07

MITC Q - T 17 0.4093E-07 0.3517E-07 0.8592E+06

C:\FG@PROJECTS\MITC\TOMATOES\ANNUAL5 of FOCUS PRZM Groundwater Tool v2.4.1 (Mar., 2002)
N

C= Chateaudup\‘;@ = Piacenza, O = Porto, S = Sevilla, T = Thiva
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Table B.8.6.1-6: 80% percentile simulated concentrations of MITC at FOCUS scenarios after application to carrot, _ OJO
corn salad or tomatoes (PEARL — laboratory DTj5) QC;J\
LOCATION APPLICATIO | CROP_CALENDAR IRRIGATION | MITC (ng/l) 10
N_SCHEME SCHEME 9
CHATEAUDUN mitc-carrot CHAT-CARROTS CHAT-IRR-F 1219851 ~
CHATEAUDUN mitc-carrot CHAT-CARROTS CHAT-IRR-F 0.39244%0
(application in every <9
second year) !q?
HAMBURG mitc-carrot HAMB-CARROTS No 8.973330
KREMSMUENSTER | mitc-carrot KREM-CARROTS No 2435533
PORTO mitc-carrot PORT-CARROTS No ~0.217816
THIVA mitc-carrot THIV-CARROTS THIV-IRR-F « 0.058885
CHATEAUDUN MITC cabbage | CHAT-CABBAGE CHAT-IRR-F |57 0.000221
HAMBURG MITC cabbage | HAMB-CABBAGE No ~ 0.023754
JOKIOINEN MI:l”C_cabbage JOKI-CABBAGE No ;Z;\'O 0.002737
RN &
KREMSMUENSTER | MITC cabbage | KREM-CABBAGE No i 0.002558
PORTO MITC cabbage | PORT-CABBAGE No L@~ 0.000072
SEVILLA MITC cabbage | SEVI-CABBAGE SEVL-IRR-F 0.003623
THIVA MI:[C_cabbage THIV-CABBAGE TH\,@‘-IRR—F 0.000000
10 N
CHATEAUDUN MITC-toms CHAT-TOMATOES GHAT-IRR-F 0.002619
PIACENZA MITC-toms PIAC-TOMATOES - PIAC-IRR-F 0.883013
PORTO MITC-toms PORT-TOMATOES O [ No 0.000077
SEVILLA MITC-toms SEVI-TOMATOES (@~ | SEVI-IRR-F 0.000357
THIVA MITC-toms THIV-TOMATOES @ THIV-IRR-F 0.000002

In all three sets of simulations with PRZM (using field DT,

percentile concentration was <0.1 pg/l.

In the simulations with PEARL (using laboratory DTs,
>0.1 pg/l, with the exception of Thiva (0.06 pg/1). T

X

N
&

O th
%Qhes), on carrots, corn salad and tomatoes the 80

For the simulations on corn salad (172 kg MITC/hayand tomatoes (344 kg MITC/ha) values were <0.1 pg/l, with the

exception of the Piacenza scenario where a value

In practice, application of metam-sodium is uxé?k

.9 pg/l was simulated.

in every second year in France was much m@re likely and hence a simulation was also undertaken under these

conditions. The PECgw was reduced sign@antly, from 1.22 pg/l with annual application to 0.39 pg/l with application
<

in every second year.

P

ues) on carrots (229 kg MITC/ha), the simulated values were
ighest value obtained was 8.97 pg/l in the Hamburg scenario.

ely to occur annually. Information indicated that application to carrots

v . . e .
The FOCUS groundwater models arg’generally accepted be weak in their treatment of volatilisation processes, and this
is likely to be a significant loss p{béz%ss for MITC.

Conclusions:

Simulations with MITC ap

&

d to carrots, corn salad and tomatoes at rate of 1 x 172 - 344 kg MITC/ha corresponding

to 600 1/ha to 1200 I/ha o@ Metam-sodium 510 g/l end use solution, were conducted with the PRZM 2.4.1 and PEARL
3.3.3 models and covered all relevant scenarios (Chateaudun, Hamburg, Jokioinen, Kremsmunster, Piacenza, Porto,

Seville, Thiva).

(2
N

Q(D

Based on the Vefy rapid degradation of Metam-sodium in soils, groundwater contamination with the parent compound

can be exclu
The FOCU
crops; lo

. The PECgw should only be calculated for MITC
cenarios were appropriately chosen: representative crops are the field crops (no leaching for greenhouse
zed use, exceptional use in grapevine), application rate, one application/year .

The K%@Freundlich exponent were appropriately chosen.

N

&

cg'.
S
&

SV‘
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The PRZM model (field DTs) predicted that the concentrations of MITC at 1m depth are below the 0.1 pg/l regulatql‘(go
threshold. PRZM model is appropriate to calculate PEC based on field DT50. 2
As RMS we have reservation on the choice of the DT50 MITC field used in the PRZM calculations. The applicatiom(zﬁ
the field was made by overhead-sprinkler system. The formulation was injected in the sprinkler irrigation pipeline{@dile
water was applied to the plot. Incorporation of the a.s. in soil was achieved by post-application spray irrigation iQ\s'ome
experiments. As the active substance has not been incorporated deeply into the soil by rotavation in the field riments,
it can be expected that the volatilisation at soil surface is very important. Consequently, the dissipation rate QEMITC is
overestimated (Field dissipation of MITC in the range 0.54-3 days with a mean of 1.57 days). The notiﬁerﬁdicated “that
application by overhead sprinkler system is not supported in Europe. However, the common factor be@fyeen all
different application methods is the incorporation of metam in the top layer of the soil. The mean la’DT50 for MITC
was 2.15 days. In view of the applicant the mean field DT50 of 1.57 days is realistic also in the cdse of the European
application techniques since it is reflecting degradation in the soil as well as volatilisation to the\ﬁir and is therefore
expected to be lower than the lab DT50. Based on this field DT50 the use of the PRZM mo%%fvvould be justified. .

Q

-O
The PEARL model (laboratory DTsg) predicted concentrations generally <0.1pg/l, in cq@? salad and tomatoes, but >
0.1ng/1 (0.06 to 8.97 pg/l) following autumn application to carrots. However, agricultgfal practice exists to cover
treated soil for these crops with a plastic sheet to increase efficacy. In these situatiogithere would be no water
percolating through the soil and hence no chance of groundwater contamination f-these uses either.
&
P
As a general conclusion, it is not expected that MITCwould exceed the 0.1 @L threshold under practical situations.
N2
N
- The indoor uses pose no concern for groundwater contaminatio '.@e.g. cucumber, eggplant/aubergine, pepper
and tomato) whilst the outdoor uses on strawberries occur unér a plastic film, thus also preventing percolation
of water through the soil during the duration of effective ngfpound exposure.

~Q
The uses on grapes are as a spot treatment and are very lgalised. Hence the overall application rate (for instance
over an entire hectare) will be much lower than the %g{ﬁlication rate stated by m?.
N

N

the PEARL and PRZM model calculations indicat&xat the PEC gw calculations for the outdoor uses up to the
broadcast application rate of 612 kg a.s./ha ar@%low 0.1 pg MITC/L for most scenarios. The PEC calculations
have been performed under worst case situation since the volatilization is not well simulated by the FOCUS
modeling softwares. The soil is cultivated after a few days, before plantation, in order to enhance MITC
volatilization. (DQ)

&

The specific mode of use of this a.s. alsgy mitigates the possible groundwater contamination (in practice,

application of metam-sodium is up{;ﬁkely to occur annually)

s

<

Added in June 2008 (< addendum d@?od June 2008) — peer reviewed in June 2008:

As point of clarification 4.6, the applicant had to provide further clarification on the intended greenhouse use in order to
define adequate particular conditigns of use to justify the absence of exposure assessment for potential contamination of
ground water. The Notifier’s gjnion and the RMS conclusion which were reported in the addendum dated June 2008
are reported hereunder as the ‘¥@nclusion of the peer review.

@
A description of the techlﬁshue of application in greenhouses through drip fumigation is provided here below. The
product is applied via the micro-irrigation pipelines under a plastic film. The volume of product in water is fine tuned
to the zone to be disirfected, afterward the treated soil surface remains undisturbed for at least 14 days until planting
holes are made in the plastic.
During the fumigtion with metam/MITC in greenhouses the treated surface will not be exposed to rainfall. The
quantity of irrigation water is limited to the water needed to dilute the product and bring it to the required soil depth
(rooting zon@%f the crop). Therefore no leaching to the groundwater is to be expected. “

O
Conclusidhs of the RMS:
The “description of the technique of application in greenhouses through drip fumigation” that has been submitted by the
notifer is confirming that the indoor uses do not pose a concern for surface water contamination. (e.g. cucumber,

o
S
&

§V'
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eggplant/aubergine, pepper and tomato) whilst the outdoor uses on strawberries occur under a plastic film, thus also
preventmg connectivity between soil and run-off water. Therefore no MITC contamination of surface bodies via ru
is possible for this use.

Conclusions of the peer review: Point of clarification 4.6 addressed

Application of Metam-sodium 510 g/l by micro-irrigation ,@b
(drip-fumigation) >
S

N
Introduction QO
METAM-SODIUM 510 G/L 15 a non halogenated seil fumigant X,
which 15 applied before the mstallation of the crop. ch

* which are emph, {free of crops. people and ammals) \\'O
Drip fumigation allows saving water. while reducing severely the (0
exposure of the enviromment, the operaror and bystanders to the.
chemical. The product 15 directly applied under the plastic ﬁlnéﬁed
for the crop through the micro-irrigation pipes.

Application of Metam-sodinm 510 g/l by dnp-ﬁmugaho@nges a
very linited amount of human intervention, unlike cq@ﬂtmnal
techmques of spraying. (@)

The water solubility of Metam-sodium 510 g/l enables to “drp funugate™, conrh&ng in applying the
product diluted 1 water through the drip 1rrigation lines. As soon as 1t enters wgfe’ contact wath the soil,
Metam-sodium 510 g/l 15 converted into methyltsothiocyanate (WITC) “hi%[s the active ingredient.
WITC moves upwards within the soil and partly laterally: zones located gder or apart the area that

recerved the product will not be disinfected. Y;Q
o
Q
Application through the micro-irrigation line Q\b

)

1) remove any people. animals and plant from the g;reen—@-;e. tungel or field 1o be disinfected.

2} install the drip-irngation network according to the aghcultural practice

3} cover the irngaton network with the plastic nmch gdipted to the crop.

4) 1nstall the pump and secure the water supply with,anfi retumn and shut-off valves as listed n §
“Equipment and so1l preparation™

5) before starting check the connections :m:g;-%ai: the
svstem 1f leakage occurs. |

6) when everything is OK, open the dnifR of Metam-
sodium 510 g1 and dip the sucking of the pump
mto 1t for starting the wyection ct a dilution of
0.05% to 2.0% of Metam-sodmm$10 g/l mn the drip
irrigation lines i order to deh\-‘a@e requested quantity
of product in the proper amo f water (depending of P4
the soil structure). It takes 1 % hours to apply 10 1o 20
mm of dilution R

7) after 14 days when all g) 1ct 18 degraded. cut the holes 1n l'hf: mulch for planting the cmp

These operations from 1 to 7 &oﬁmeem&a by a sequence of photographs on page 3.
&
NEMASOL diluted
0,052 % in water
>

10-30 mm of dilution
in order to reach
the required

plastic mulch

;gbff
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Equipment and soil preparation 9D
@
Q

The preparation of the ground auns to obtain a fine structure that allows the funugant diffusing i(@’

properly m all parts of the soil. Soil must be freed of clods and crops residues. Pests and seeds of s

weeds to be destroved must be m a living or pre-living stage: this i order to be sensitive to the >

fumizant. <@

- <

Application occurs 1n a shightly hunud soil (50 to 60% of the field capacity, as would requested fo@
sowing or planting) when soil temperature at ten centimetres depth 1s not less than 10°C.

Q

] | : o N
Hereafter the main characteristics of the network of drip-tubes: Q)

- Tubes must be fitted with auto-reg g‘ed
emutters. above all in case of slopgatelivering
between 1.5 and 2.5 litres / hougat 1.5-2.5 bars
pressure. placed each 0.20-0.3cm on the line.
When disinfection occurs m\@n{l}’ soil 1t 1s
advisable to use two mbeg?id m parallel 0.30-
0.40 cm apart. 1n orderp@mcrease the lateral
distribution of the funygant.

- Imject E\IETAM-SO&I‘J 510 GL i the
network of drip-ml¥Es by mean of a dosing
pump. mounted&ith a ant-return valve, for
achieving a dsffition of 0.05-2% (ratio hangs on
the total volgrhe of water needed for the

applicatios
with METAM-SODIUM 310 G'L on progress
pegres 3
S
Q
N
N)
()
&
L
Q)‘D
)
N
S
{3
Q
@
Qb(b
S
\\!‘b
N
A(b
OQ)
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Added in August 2010 <'0£/J
“A new data gap has been identified by EFSA after the meeting of experts to address the mobility of impurity D
soil, in order to obtain adequate input parameters for ground water modelling.” ,\@
Table B.8.6.1-7: Parameters for N,N’-dimethylthioureum (DMTU): XOQ

Parameter Result Reference @V

Water solubility >581.98 g/L Habeck, 2009a * o>

n-octanol/water partition coefficient Log Pow = -0.23 Habeck, 2009¢ * &

Vapour pressure 912.00 Pa at 25°C Habeck, 2009%"

832.95 Pa at 20°C o
Henry constant 0.163 Pa n*mol at 25°C Habeck, 20@% *
0.149 Pa n*/mol at 20°C 0
DT5 in soil 0.121d Volke éQ 2010; McMillan
201@

Koc 9 quel 2009**
* : see chapter B.2 &
** : See chapter B.8 (above) Q)Q)

&
N
: 9

Added in August 2010 \(’5‘
“A new data gap has been ldentlf ed by EFSA after the meeting of ex Eg}ts, to address the potential ground water
contamination of impurity DMTU.” . \,\\

>
PECgw calculations for DMTU, based on the above parameters, are @?ésented in the following report :

Predicted Environmental Concentrations of N,N’-dimehtylthi Q':l (DMTU) in Groundwater in the European Union
using the FOCUS groundwater scenarios. (Franey-Gardiner 1\/&,0Terry A.,2010)
Modelling assumptions — input paramaters: b
The models used to calculate PECGW were FOCUS- P@RL 3.3.3 and FOCUS-PELMO 3.3.2. Simulations were
conducted for applications to carrots (FOCUS-carrots), @*n salad (FOCUS-cabbage) and tomatoes (FOCUS-tomatoes)
at an extreme worst case “application rate” of 7 kg/ha.{\b

@
Min/max. application rate is 153 — 1020 kg a.s. /ha&bcordmg to GAP table of intended uses. This corresponds to 299 —
1992 L metam-sodium TK/ha (cf. 510 g/L meta@sodlum contained in TK). With DMTU at the max. content specified
by Taminco (i.e. 3.5 g DMTU/L metam-sodi TK) this corresponds to 1 — 7 kg DMTU/ha. Note that the same result
can be obtained by performing the f0110w1 alculation: Min/max. application rate is 153 — 1020 kg a.s./ha. With a
DMTU max. content of 7 g / kg meta um (on dry weight basis), this corresponds to 1 — 7 kg DMTU/ha. An
application rate of 612 kg a.i./ha gives a;:éommately 4 kg DMTU/ha.

Table B.8.6.1-8: Summary of cheml@ input parameters used in the modelling of DMTU

Propg{ﬁr Value
Molar %gsg(g/mol) 104.18
Vapoy§Pressure (Pa) 832.95 (20 C)
§&1bility (mg/L) 581980 (20°C)
& Kou (Likg) 5
& Koc (Lkg) 9
< 1/n 0.76
& DTy insoil (days) 0.121
C}}\ Plant uptake 0
hb” Q.0 (PELMO) 2.58
N Activation energy kJ/mol (PEARL) 65.4

O
S
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Application Scenarios: D

The FOCUS assessments were based on realistic conditions of use of Metam-sodium using the proposed Gz& for
Annex I listing in the EU re-registration process (Terry et al., 2010). Representative simulations were carrieg\‘?éut for
DMTU on carrots, corn salad and tomatoes. The simulated applications are summarised in table below. Siniulations
were conducted as applications to FOCUS-carrots, FOCUS-cabbage and FOCUS-tomatoes for all availablg@enarios in

both Northern and Southern Europe.

Table B.8.6.1-9: Simulated application of DMTU for FOCUS groundwater modelling

o
S|

Q

S

Application dates:

simulated on a yearly basis.

Crop RA:ﬂl;li;agt/ihgl) Application Method Soil incorporoq\ﬁ%n depth (cm)
(FOCUg?g.ZtlzROTS) 1x7 Incorporation rgc:)\'\ 25
(FO ng%iﬁ;ﬁ AGE) 1x7 Incorporation . \OQQ 15
(FOCUg?;nSﬁf:TOES) 17 Injection @Q B
Qg)\o

O
S

The emergence, harvest and application dates used for the simulations arqﬁhown in table below. Applications were

Table B.8.6.1-10: Emergence/transplanting, harvest and application dg}t;s used in the simulations

Location Emergence/Transplanting ‘ :\QJU Harvest Application date
Carrots :QQ)
10-M ) 31-M
Chateaudun il = e 01-Oct
10-Jul R 20-Sep
10-M o 31-M
Hamburg - :_;Q - 01-Oct
10-Jul o 20-Sep
10-Mar 0 31-M
Kremsmiinster — 2 ] 01-Oct
10-Jul . 20-Sep
28-Feb 31-M
Porto & e 16-Oct
23l 15-Oct
D5-M 22-M
Thiva S z e 01-Oct
QO 15-Jun 10-Sep
Corn salad @'
> 20-A 15-Jul
Chateaudun oy P . 21-1ul
Ch 31-Jul 15-Oct
-Apr -Ju
s < 20-Ap 15-Jul AT
ambur “Ju
£ > 31-0ul 15-Oct
Jokioinen 20-May 20-Sep 10-May
3
20-A; 15-Jul
Kremsmw'dnstef,_,Q 2 = 21-Jul
) 31-Jul 15-Oct
9 28-Feb 01-Jul
Por@. 21-Jul
@ 31-Jul 15-Nov
S 01-Mar 01-Jun
@Vllla 05-Jun
20 15-Jun 15-Sep
9 Thiva 15-Aug 30-Nov 05-Aug
T é%atoes

s
&
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Chateaudun 10-May 25-Aug 10-Mar ;]
Piacenza 10-May 25-Aug 10-Mar mq?’
Porto 15-Mar 31-Aug 10-Mar o~
Sevilla 15-Apr 01-Jul 10-Mas -
Thiva 10-Apr 10-Sep 10-Mar
\‘(}
L O
Findings : 0&?

Q
The 80th percentile annual average worst-case predicted environmental concentrations in grou@ater (PECGW) for

each scenario, calculated by the FOCUS-PELMO 3.3.2 and FOCUS-PEARL 3.3.3 models, {9 1 m soil depth, for
DMTU, are shown in the following tables.

X
4

Table B.8.6.1-11: Calculated 80™ percentile annual average worst-case predicted envirwﬁemal concentration at 1 m

soil depth (ug/L) using the FOCUS-PELMO 3.3.2 groundwater scenarios- DMTU

N

Scenaric 80™ Percentile Annual Avera.gégECGw (ng/L)
FOCUS-carrots FOCUS-cap’_@ge FOCUS-tomatoes
Chateaudun 0.000 0.09\@? 0.000
Hamburg 0.000 0.500 N/A
Jokioinen N/A -0.000 N/A
Kremsmiinster 0.000 > 0.000 N/A
Okehampton N/A & NA N/A
Piacenza N/A 153 N/A 0.000
Porto 0.000 x{\o 0.000 0.000
Sevilla NA S 0.000 0.000
Thiva 0.000 X;OQ 0.000 0.000
N/A: Scenario not applicable to FOCUS crop (§V
(]

Table B.8.6.1-12: Calculated 80™ percentile an@al average worst-case predicted environmental concentration at 1 m
soil depth (ng/L) using the FOCUS-PEARL 3.&&3 groundwater scenarios - DMTU

QyY 80™ Percentile Annual Average PECgy (ug/L)
Scenario o
AtlgOCUS-carrots FOCUS-cabbage FOCUS-tomatoes
Chateaudun (k\o 0.000 0.000 0.000
Hamburg \(?; 0.000 0.000 N/A
Jokioinen K 0.000 0.000 N/A
Kremsminster </ 0.000 0.000 N/A
Okehampton &7 N/A N/A N/A
Piacenza 0 N/A N/A 0.000
Portq,_,Q 0.000 0.000 0.000
oS
Sexilla N/A 0.000 0.000
o’ﬁ‘hiva 0.000 0.000 0.000
N/A: Scer@o not applicable to FOCUS crop
OC)
Conclusions
&
Cg'.
S
Q&

§V'
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The modelling undertaken in this exercise was based on the presence of DMTU at a ‘worst case’ application rate o, 9
kg/ha. The results of the simulations indicate that predicted environmental concentrations of DMTU at 1 m soil gb@)th
would not exceed 0.1 pg/L for all crops and scenario simulations. Q
Q

. )
Added in August 2010 QS
“A data gap was identified by the meeting of experts to recalculate MITC PECGW with adequate inpu&?arameters
(when available) using FOCUS GW or higher tier approach if appropriate.” <@
<
@
Predicted Environmental Concentrations of Methyl Isothiocyanate (MITC) in Groundwater in thetgiuropean Union

using the FOCUS groundwater scenarios. (Terry A., McMillan C.& Franey-Gardiner M. (2010) QQ
Modelling assumptions — input paramaters: 6\.
Introduction <

Metam-sodium (sodium N-methyldithiocarbamate) is a soil fumigant intended for use in a§driety of crops. Metam-
sodium degrades very fast in soil (DTq, < 1 day) and the active substance is Methyl Isothiocyanate (MITC). As such,
the risk to groundwater of MITC, only, has been investigated. The purpose of this studyé?as to determine the leaching
potential of MITC to groundwater, for ‘open field’ crops. The assessment was condu@d using the FOCUS-PELMO
3.3.2 and FOCUS-PEARL 3.3.3 groundwater scenarios. . §

It should be noted that soil fumigants/steilants are a very specific group of pesticides, whose use and handling make
them different to other compounds when considering environmental exposure pathtways. There are a number of uses for
metam-sodium where the crops are grown under protected conditions (e.g. cugumber, pepper, aubergine and tomatoes
in glasshouse/polytunnels) where the soil is protected from precipitation and-downward movement of water is unlikely.
For these uses the risk to groundwater is low. Likewise, where the crop is&fgvered with plastic film (e.g. strawberries)
the risk to groundwater will be inherently low because downward moveniéfit of water is prevented.

Substance Properties b\’\\
The structures of metam-sodium and MITC are shown in Figure belo%b
<
\~'Q®
¥ S
HaC—N—C, >
S—Na & HsC—N—C—
9
QO
"y
Metam-sodium MITC

(@)
>
Chemical structures of metam-sodium and MITDS:(J arvis, 2007)

The chemical input parameters used in thédmodelling were, with few exceptions, taken from the Draft Assessment

Report (DAR) for MITC (2007) and thb@'OCUS kinetics report (McMillan, 2009). Where data were not available

FOCUS default values (FOCUS, 200Q)é?ere employed. The chemical input parameters are summarised in table below.
N

Q@
Table B.8.6.1-13: Summary of chemical input parameters used in the modelling

Parameter I Q,A MITC Reference source
Molar Mass (g/mol) Q:J 73.12
Vapour Pressure (Pa)\f& 1739 (20°C) DAR (2007)
Solubility (mg/L).” 8940 (20°C) DAR (2007)
Kow (Likg) 7.83 Koo/1.724
Koc (L/kg) 13.5 Herrchen M (2009)
1 0.83 Herrchen M (2009)
DT50 jsoil (days) 2.10 McMillan (2009)
_Bjant uptake 0 DAR (2007)
A'\@U Qu 2'552 < /mo1((l;EEI;xl\1§3 eaommenileil vales (A, 2007)

Cg'.
S
&

§V'
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Application Scenarios 9

The FOCUS assessments were based on realistic conditions of use (see table below; adapted from Jarvis, ~Z&07).

Representative simulations were carried out for MITC on carrots, corn salad, tomatoes and potatoes. The S{@ulated
applications are summarised in table below. Simulations were conducted as applications to FOCUS-carrot “FOCUS-
cabbage, FOCUS-tomatoes and FOCUS-potatoes for all available scenarios in both Northern and Southern%@rope

Table B.8.6.1-14: The GAP supported for metam-sodium Annex I listing in the EU re-registration @cess (adapted
0)

from Jarvis, 2007)

5 )
A[r)gtlécaﬁpn Equivalent
o MITC
Application treatment .
application
C R F,G etam- b
rop and/or situation b . rate
orl __sodium)
Growth \6
Method kind stage and Nymber J‘Z;' Kg s Kg i
Min max x}~ Min max Min max
season -9
Soil injection + i
Carrot F incorporation at 25 cm | April-June 1{2- 408 230.94
by rotavation ,;QQ
Soil injection + \r’z;'
Carrot F incorporation at 25 cm Oct-Dec (OO 1 408 230.94
by rotavation X N~
Soil injection + >
- i F incorporation at 15 cm | April- 1 306 173.21
(= lambs lettuce) .
by rotavation Q
Spray onto the soil + N
- . F incorporation at 15 cm A@%I-Aug 1 306 173.21
(= lambs lettuce) L >
by irrigation $
Cucumber G | Drip-imigationonthe O'p, o 1 459 259.81
plantingrow &
- Drip-irrigation on the
Eggplant/aubergine G e row,,(b June-Aug 1 612 346.41
Drip-irrigation 6n the
Pepper G i June-Aug 1 612 346.41
Soil injedtion +
Potato F incorporatien at 25 cm | Sept-Nov 1 153 86.60
by#Btavation
Drip grlganon under a
Strawberry F tic film on the Jul-Oct 1 612 346.41
¥ planting row
Tomato B |oUEDER I | prn I 612 346.41
ch planting row
Q;' Soil injection at 5 cm +
Tomato %\ coverage by 10 cm of March 1 612 346.41
soil
N Soil injection at 40 cm | Autumn,
Grape (50 F at the site of the de- before 1 1020 577.35
2 rooted vine (0.2 Vm?) replanting

* Outdoor or ﬁe@se (F), glasshouse application (G) or indoor application (I)
® Molecular wegg conversion to MITC using molar masses of 128.18 g/mol for metam-sodium and 73.12 g/mol for

MITC
&
O
S
&
cg'.
S
&
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Table B.8.6.1-15: Simulated application of MITC for FOCUS groundwater modelling (Aé\
Crop ﬁ;{;lg(agt/i;l); Application Method Soil incorporation depth ((;65/J
(FO CUgfngtliROT S) 1 x 230.94 Incorporation 25 ,\Q{\'{U
(FO ngljléls:];ag AGE) 1 x173.21 Incorporation 15 ;\@bv
- CUg‘_’;nS;‘/’[‘zT oS | x 346.41 Injection 1 MS&?
(FOCUIS)?IZ?;(}eZT OES) 1 x 86.60 Incorporation r\é\' ;
&

Application dates >

The emergence, harvest and application dates used for the simulations are shown in table l@ﬁw. Applications to carrots,
corn salad (FOCUS-cabbage) and tomatoes were simulated on a yearly basis. For carrorg an additional simulation was
also made for the Thiva scenario of 1 application every 2 years. For potatoes, applicé@%ns were simulated every three

years. N
®q
Table B.8.6.1-16: Emergence/transplanting, harvest and application dates used jg%?le simulations
Location Emergence/Transplanting ‘ Q@r\vest | Application date
Carrots b‘o\'u
10-M > 31-M 01-Oct
Chateaudun _ N | ~
10-Jul O 20-Sep 01-Jun
10-Mar & 31-May 01-Oct
Hamburg 7
10-Jul 9 20-Sep 01-Jun
Jokioinen 01-Jun Qo 05-Oct 01-May**
) 10-Mar Y 31-May 01-Oct
Kremsmiinster ®)
10-Jul b 20-Sep 01-Jun
28-Feb O 31-M 16-Oct
Porto 2 _| 2
22-Jul 15-Oct 01-Jun
, 15-Mas” 22-May 01-Oct
Thiva X
15-fdn 10-Sep 23-May
Corn salad xq;l
D0-A 15-Jul
Chateaudun Qb — ke 21-Jul
.o 31-Jul 15-Oct
o 20-A 15-Jul
Hamburg N Pr - 21-Jul
2 31-Jul 15-Oct
Jokioinen Ow 20-May 20-Sep 10-May
NG 20-A 15-Jul
Kremsmiinster = P = 21-Jul
“ 31-Jul 15-Oct
& 28-Feb 01-Jul
Porto o 21-Jul
_Q 31-Jul 15-Nov
\"¢J
01-M 01-J
Sevillg < — 05-Jun
" 15-Jun 15-Sep
Thiya 15-Aug 30-Nov 05-Aug
Tomatoes r§
Ghateaudun 10-May 25-Aug 10-Mar (20 Apr*)
9 Piacenza 10-May 25-Aug 10-Mar (20 Apr*)
N
&
S
&
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Porto 15-Mar 31-Aug 10-Mar .o,
Sevilla 15-Apr 01-Jul 10-Mar @~
Thiva 10-Apr 10-Sep 10-Mar @
>
Potatoes s
Chateaudun 30 Apr 01-Sep 02:$ep
Hamburg 10 May 15-Sep ﬁSep
Jokioinen 05-Jun 25-Sep &)66-Sep
Kremsmiinster 10-May 15-Sep ~Q® 16-Sep
Okehampton 30-Apr 01-Sep (\6' 02-Sep
Piacenza 20-Apr 10-Sep & 11-Sep
Porto 15-Mar 15-Jun & 01-Sep
Sevilla 31-Jan 31-May O 01-Sep
Thiva 01-Mar 30-Jul <& 01-Sep
* Additional simulations run for alternate date; **for efficacy considerations, autun@Japplication not possible in
Jokioinen (see Jarvis, 2007) Qg’
&
Volatilisation \\'O

Soil volatilisation is considered to be a significant loss mechanism for MI

(Jarvis, 2007). For both FOCUS-PELMO

3.3.2 and FOCUS-PEARL 3.3.3 water solubility and vapour pressure data§vere used by the models to calculate the total
amount of pesticide volatilised from the soil as g/ha and kg/ha respectively.
Losses via volatilisation as a percentage of total applied pesticide wa
PEARL with values ranging from 9.42% to 66.4% in PELMO and 787% to 47.09% in PEARL. It is known that these

standard models do not simulate the movement of gases well an
likely to be conservative (Terry, 2010 and Van den Berg et al.

general calculated to be higher in PELMO than

at the predicted levels of volatilisation obtained are
erefore, even the PELMO volatilisation rates should

be considered as conservative. Therefore, the PECgw values %Hbuld be considered as being very conservative.
N

Findings :

S

The 80th percentile annual average worst-case predicg@ environmental concentrations in groundwater (PECGW) for
each scenario, calculated by the FOCUS-PELMO 3.3.2"and FOCUS-PEARL 3.3.3 models, at 1 m soil depth, for MITC,
are shown in the following tables. Values in bold type indicate PECGW less than 0.1 £g/L.

Table B.8.6.1-17: Calculated 80™ percentile a@ﬁ'ual average worst-case predicted environmental concentration at 1 m

soil depth (ng/L) using the FOCUS-PELMO

.2 groundwater scenarios - MITC

Cg'.
S
&

JZ;('D 80™ Percentile Annual Average PECgw (ng/L)
Scenario FOCUS-(f:\@H‘ots FOCUS- FOCUS-tomatoes FOCUS-
Winter ':?\:J Spring cabbage | 19 March 20 April potatoes
Chateaudun 1.398 nA(b 0.000 0.000 0.000 0.000 0.001
Hamburg 1 18.[6/65v 0.104 0.334 N/A N/A 10.308
Jokioinen ;\#;A: 0.000 0.000 N/A N/A 197.734
Kremsmiinster . &.888 0.000 0.000 N/A N/A 0.540
Okehampton | & N/A N/A N/A N/A N/A 1.208
Piacenza 'G‘o N/A N/A N/A 2.040 0.039 0.645
Porto y:\o 0.367 0.000 0.000 0.000 i 0.000
Sevilla®™ N/A N/A 0.000 0.000 * 0.000
Tl}\@g\ 0.160 0.000 0.000 0.000 & 0.000
( Jéégv; 2 0.050 C C B C C
~
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N/A: Scenario not applicable to FOCUS crop . cou
*Scenario not required Q;o\
Q
Table B.8.6.1-18: Calculated 80™ percentile annual average worst-case predicted environmental concentrati@gﬁt I m
soil depth (ng/L) using the FOCUS-PEARL 3.3.3 groundwater scenarios - MITC Q
80™ Percentile Annual Average PECgy (ng/L) mbu
Scenario FOCUS-carrots FOCUS- FOCUS-tomatoes J(& FOCUS-
Winter Spring cabbage | 19 March 20 Aprilq)o) potatoes
Chateaudun 11.961 1.552 0.002 0.376 0.018}) 0.066
Hamburg 254.373 2.954 0.276 N/A I‘(\g}\ 6.456
Jokioinen N/A 0.378 0.003 N/A @(I/A 49.264
Kremsmiinster 43.011 0.301 0.061 N/A \\_Ok N/A 0.827
Okehampton N/A N/A N/A N/A 5)&0 N/A 1.947
Piacenza N/A N/A N/A 48.56,1,_@0) 1.262 0.591
Porto 7.038 0.000 0.000 0.001" * 0.000
Sevilla N/A N/A 0.013 92;362 W 0.000
Thiva 0.111 0.023 0.000 {/9).000 i 0.000
Thiva . . & o . o
(1 year in 2) 060 ;)
N/A: Scenario not applicable to FOCUS crop N
*Scenario not required ~Q®
.
- N
Conclusions: >

A number of uses of metam-sodium occur under circumstances where downward movement of water is very unlikely.
The applications to cucumber, pepper, aubergine and stSmatoes in protected situations (glasshouse/polytunnel) are
examples of such circumstances. In addition, applicatign to strawberries outdoors involves covering the soil location
with plastic film, which also prevents downward mgb?ement of water. The modelling undertaken in this exercise was
based on the use of MITC as a soil fumigant. O<)Z)
v
The results of the simulations indicate thatm%??cted environmental concentrations of MITC at 1 m soil depth could
exceed 0.1 ug/L for some crop/scenario sim@ilations. PECGW was simulated to be >0.1 +g/L for most winter carrot
scenarios for both PELMO and PEARL. GW for carrots was lower for spring/summer applications. For FOCUS-
cabbage, tomatoes and potatoes, PECGWOfor Porto, Sevilla and Thiva scenarios were all <0.1 £g/L.. Simulations with
FOCUS-cabbage were most likely to psoduce PECGW <0.1 +£g/L. Consequently, in addition to glasshouse/polytunnel
uses, safe use in ‘open field’ situatiogy as also been demonstrated.
N
2
]

<

B.8.6.2 Predicted envirop\ﬁgntal concentrations in surface water (PECsw) (Annex IITA 9.2.3)
e)

Predicted Environmentfél\' Concentrations of Metam-sodium (as MITC) in Surface water for Selected Uses in the EU
using the FOCUS S iface Water Scenarios (Jarvis T., 2007b)
Models and assumptions:
Metam-sodium 1,@1 soil fumigant which acts by decomposition to methyl isothiocyanate (MITC). Since Metam-sodium
itself is subjec@o rapid degradation (laboratory DTs,’s ranged from 4 - 23 minutes) and is not expected to reach surface
water, MIT considered to be the active molecule and therefore all assessments of possible run-off/drainage were
undertakerbwith this compound.

O

A number of safe uses (with respect to surface water) exist for metam-sodium by virtue of application to cucumber,
pep;(& aubergine and tomatoes in protected situations (glasshouse/polytunnel). In addition, application to strawberries

”
S
&

§V'
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S
outdoors involves covering the soil with a plastic film by label requirement, hence preventing connectivity between s P
and run-off water. Therefore no MITC contamination of surface water bodies via run-off is possible for this use. Qt')o\
Q

Simulations with Metam-sodium applied to carrots, corn salad and tomatoes at rate of 1 x 172 - 344 kg Q@T C/ha
corresponding to 600 I/ha to 1200 I/ha of a Metam-sodium 510 g/1 end solution, were conducted with PRZMQVMACRO
and TOXSWA 2.2.1.F1 models for all relevant scenarios. bo

Q
&
Table B.8.6.2-1: Crops and application parameters simulated S

%gcb
Tomatdes
(fréfting

Veée\tables)

Corn salad
(leafy vegetables)

Application parameter Carrot
(root vegetables)

Application rate (kg MITC 229 172 S 344

/ha) (0% crop interception) R

Number of applications/year 1 1 \O\ 1

Application date 30 Sept to 31 Oct | 1 Feb to 3 Mar for R2, R3,R4 1 March to 31
(all 1% applications). & March

N
1 April to 1 May for D4 as 3_6?3
as D3 and RI (both first
applications). £

8
1 June to 1 July for D6(§ well as

D3, R1, R2, R3, R4 second
applications) ~
Incorporation depth (cm) 25 ¢cm for PRZM 15 cm for PR%M (CAM4), 15 cm for PRZM
(CAM4), default fQ’fU\/IACRO (CAMS),
default for Q:\ default for
MACRO W MACRO
O
Y

One original set of simulations was undertaken with field @ﬂ dissipation data and a subsequent set of simulations were
undertaken with laboratory soil degradation data and con§rising of slightly different assumptions. MITC compound

properties were used as follows: (§
Table B.8.6.2-2: MITC compound properties QQ)’
MITC Properties ;{:—U Field soil Values Laboratory soil values
Molecular Mass (g mol™") 0 73.11 73.11
Vapour Pressure (Pa) ¢ - 0 1739
Aqueous Solubility (mgf) 8940 8940

Soil Adsorption Coefficient (Ky,,,) (ml/g)

20.9 (Koc =36)
1*

20.9 (Koc =36)
1*

Freundlich Expopent
DTs, (day/?}” 1.57 (field) no 2.15 at pF 2 and 20°C
QJA temperature/ -
Cy moisture correction
Plant Uptaké’ Coefficient 0.5 0
Dissipationyrate in sediment 0.37 day at 25°C" 0.37 day at 25°C"
Dissipation rate in water 0.37 day at 25°C™ 0.37 day at 25°C"

" Value used due to limg}tions on Freundlich isotherm in TOXSWA at very low concentrations.
" As these are dissip(/a)@on values including volatilisation, it is necessary to disable the routines in TOXSWA dealing
iifectly with volatidisation. Also disable temperature dependence of degradation by setting activation energy to 0

Q10=1 and n;{(ﬁ‘sture exponent =0 in PRZM; Exponent for temperature response =0, Exponent for moisture response
ig)*in MACRO

Although-these are dissipation values including volatilisation, it was not possible disable the routines in TOXSWA

dealing diregtly with volatilisation since the SWASH shell required the vapour pressure to be input for soil. However,
the sim ééd volatilisation was checked and found to be not significant. The temperature dependence of degradation
could.ngt longer be set to 0 due to a change in the model versions , but was effectively disabled by setting the activation
ene@to 100 J/mol (the smallest allowable value)

"
S
&

s?‘
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For Step 4 calculations, the the run-off was reduced by 90% and 97.5%, respectively for buffer zones of 10 and ZGQQH
Findings: Q
Summaries of PECgy.initia, TWAECsw2 day, TWAECsw4 day, TWAECsw21 day and TWAECsw28 day MITC in
all waterbody scenarios at FOCUS Step 3 and FOCUS Step 4, using field soil dissipation data and sL oratory soil
degradation data are shown below, for carrots, corn salad and tomatoes respectively. {D
S
Table B.8.6.2-3: FOCUS Step 3 calculations, using field soil dissipation data - Carrot \QQ)
Scenario Date of Date of Initial TWAECsw2| TWAECsw4 TWAEC@VZI TWAECsw28
Location application PECyinitial PECsw (ng/) (ng/) (;§ﬁ) (ng/h
(ug/) NS
D3-ditch | 5Nov 1992 | 2 Jan 1992 0.000 0.000 0.000 _20.000 0.000
D6-ditch | 6 Nov 1986 | 2 Jan 1986 0.024 0.024 0.024 .0 0.020 0.020
R1-pond | 14 Nov 1978 |25 Nov 1978 0.579 0.205 0.106 J) 0.020 0.015
R1-stream | 14 Nov 1978 |25 Nov 1978 9.136 1.757 0.879 . 9] 0.167 0.126
R2-stream | 8 Nov 1977 |19 Nov 1977 4.542 1.001 0. 6489 0.124 0.093
(Ist crop) .
R3-stream | 15 Nov 1980 |26 Nov 1980 | 15.935 5.315 20754 0.525 0.393
R4-stream | 5 Nov 1979 |14 Nov 1979 | 36.607 6.165 3.083 0.587 0.440
" This represents the output to the waterbody from application to@é soil in a previous year
$
>
@fb
<
\~,Q®
O
Table B.8.6.2-4: FOCUS Step 3 calculations, using field sm@lsmpatlon data - Corn salad
Scenario Date of Date of Initial :TWAECSW2 TWAECsw4 | TWAECsw21 |TWAECsw28
Location application PEC;y.initial PECS% (ng/l) (ng/) (ng/) (ng/l)
(ug/&*
D3-ditch | 4 Apr1992 | 2 Jan 1992° QQ‘O 0.000 0.000 0.000 0.000
(1st crop) mQ)
D3-ditch | 14 June 1992 | 2 Jan 1992" | 50.000 0.000 0.000 0.000 0.000
(2™ crop) i
D4-stream | 18 Apr 1985 |27 Jan 198570 0.000 0.000 0.000 0.000 0.000
D4-pond | 18 Apr 1985 | 3 Feb 1985 0.000 0.000 0.000 0.000 0.000
D6-ditch | 1 June 1986 | 16 AugA4986 0.000 0.000 0.000 0.000 0.000
Rl-pond | 26 Apr 1984 | 7 Maﬁq984 0.003 0.001 0.001 0.000 0.000
(1st crop)
R1-pond 1 June 1978 I@June 1978 1.100 0.497 0.261 0.051 0.038
(2nd crop) O
R1-stream | 26 Apr 19840 7 May 1984 1.358 0.262 0.131 0.025 0.019
(1st crop) U
Rl-stream | 1 June 1978 |11 June 1978 8.213 2.878 1.439 0.281 0.211
nd &
(2" crop) S
R2-stream | 4 Jug})91989 10 June 1989 | 73.075 16.16 8.08 1.614 1.211
@"crop)”| &
R3-stream | ZJune 1975 | 9 June 1975 | 37.283 16.90 8.45 1.610 1.207
(2" crop) " |&
R4-streamc’ 1 June 1985 | 7 June 1985 95.601 33.372 16.686 3.294 2471
(2™ cropy>
" This re&esents the output to the waterbody from application to the soil in a previous year
i

O
S
Q_
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applications of metam-sodium to corn salad occur in April to August. Therefore those simulations of PECsw . COO
N

following application to the first leafy vegetable crop are considered not to be relevant for the GAP supported and a&;e

therefore not included in the table above. Q
]
&
$
@b
\
Table B.8.6.2-5: FOCUS Step 3 calculations, using field soil dissipation data -Tomatoes S
Scenario Date of Date of Initial TWAECsw2 | TWAECsw4 TWAECSWZQ TWAECsw28
Location application PECsy-initiat PECsw (ng/) (ng/) (ug/l)gq’ (ng/h
| e &

D6-ditch 5 Mar 1986 | 2 Jan 1986 0.022 0.022 0.022 O.QE 0.018
R2-stream | 1 Mar 1977 |11 Mar 1977 1.261 0.463 0.235 ,@45 0.034
R3-stream | 1 Mar 1980 | 8 Mar 1980 17.242 4.473 2.237 _<0.433 0.325
R4-stream | 5 Mar 1984 | 16 Mar 1984 3.286 0.517 0.258 ;O\ 0.049 0.037

" This represents the output to the waterbody from application to the soil in a previous,géajr

S
Summaries of PECgy.iniia, TWAECsw2 day, TWAECsw4 day, TWAECsw21 d?oﬂd TWAECsw28 day for MITC in
all waterbody scenarios at FOCUS Step 3 using laboratory soil degradation data are shown below, for carrots, corn

salad and tomatoes respectively. . § ‘
&

Table B.8.6.2-6: FOCUS Step 3 calculations, using laboratory soil degrad;g@n data - Carrot
Scenario Date of Date of Initial TWAECSW2\4'\\TWAECSW4 TWAECsw21 | TWAECsw28
Location application PECy.initial PECsw (ugh) o)  (ngh (ng/) (ng/l)

{0
1 (g Q

D3-ditch | 29 Sept 1992 | 3 Jan 1992 0.003 0.003 0.003 0.0025 0.0023
D6-ditch 6 Oct 1986 | 30 Oct 1986 1.016 0:384 0.262 0.070 0.053
R1-pond 6 Oct 1978 | 25 Oct 1978 0.503 7139 0.070 0.015 0.011
Rl-stream | 6Oct 1978 | 170ct1978 | 29.807 [394.690 2.345 0.776 0.582
R2-stream | 9 Oct 1989 | 22 Oct 1989 8.555 ~Q~DV 3.520 1.880 0.367 0.275
(1* crop) 2
R3-stream | 22 Oct 1975 | 2 Nov 1975 85.828° 15.278 7.639 1.490 1.118
R4-stream | 30 Sept 1985 | 4 Oct 1985 60463 26.829 13.464 2.564 1.923

" This represents the output to the waterbody fro?ﬁplication to the soil in a previous year
" Due to additional information the applicatior}b te was changed and hence the results from laboratory and field data
cannot be directly compared Q

{4
x$
Table B.8.6.2-7: FOCUS Step 3 calculati(h;zg, using laboratory soil degradation data - Corn salad
Scenario Date of Date@ Initial |TWAECsw2| TWAECsw4 | TWAECsw21 |TWAECsw28
Location | application PEG§initial PECsw (ng/h (ng/) (ng/l) (ng/l)
e (ug/)
D3-ditch | 4 Apr 1992 Lg,Nov 1992 0.000 0.000 0.000 0.000 0.000
(1st crop) O
D3-ditch | 14 June 1991\ 2 Jan 1992° 0.000 0.000 0.000 0.000 0.000
(2™ crop) O
D4-stream | 18 Apr 1985 | 9 Jun 1985 0.011 0.011 0.011 0.008 0.007
D4-pond | 18 Aprpt985 | 9 Jun 1985 0.000 0.000 0.000 0.000 0.000
D6-ditch | 1 June’1986 | 16 Aug 1986 0.000 0.000 0.000 0.000 0.000
R1-pond Z@pr 1984 |20 May 1984 | 0.074 0.024 0.012 0.004 0.003
(Ist crop) | «©
R1-pond 0{\\‘1 June 1978 |11 June 1978 | 0.359 0.135 0.068 0.014 0.011
(2nd cropg‘éj
Rl-stream | 26 Apr 1984 | 7 May 1984 18.974 3.645 1.823 0.412 0.309
(1st crop)
Rl-§tream | 1 June 1978 |11 June 1978 3.488 1.205 0.602 0.133 0.100
(A% crop)
<3
N
&

s?‘
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R2-stream | 4 June 1989 |10 June 1989 | 82.287 17.648 8.824 1.899 1.424 ]
(2" crop)” 2]
R3-stream | 2 June 1975 | 9 June 1975 18.231 7.857 3.929 0.749 0.5620°
(2™ crop) ” 2
R4-stream | 1 June 1985 | 7 June 1985 39.275 13.496 6.748 1.423 1{0\68
(2" crop) 20

" This represents the output to the waterbody from application to the soil in a previous year 4
** applications of metam-sodium to corn salad occur in April to August. Therefore those simulations ofKﬁCsw
following application to the first leafy vegetable crop (i.e. 1* crop) are considered not to be relevant (fg?)the GAP

supported and are therefore not included in the table above. Q
S
\
2)
N
$
Table B.8.6.2-8: FOCUS Step 3 calculations, using laboratory soil degradation data -Tog{ﬁ)es:
Scenario Date of Date of Initial |TWAECsw2| TWAECsw4{JTWAECsw21 |[TWAECsw28
Location application PECgy-initiat PECsw (ng/) (ng/) 0\? (ng/) (ng/h
(ng/h) AD
D6-ditch | 5 Mar 1986 | 30 Mar 1986 0.260 0.235 0.182 0.095 0.091
R2-stream | 1 Mar 1977 |11 Mar 1977 | 20.625 7.823 44042 0.787 0.590
R3-stream | 1 Mar 1980 | 8 Mar 1980 | 142.749 35.549 A7.775 3.791 2.843
R4-stream | 5 Mar 1984 | 16 Mar 1984 | 106.791 15.896 |.c57.948 1.549 1.162
The PEC,, values provided at Step 3 indicate that exposure concentrations from run-off into streams may need to be
reduced in order to mitigate potential risks to aquatic organisms. refore run-off was reduced by 90% and 97.5%,
consistent with buffer zones of 10m and 20m (Step 4). The rele¥ant PECsw values for simulations undertaken with
both field and laboratory soil data are shown below. 0@
&
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Table B.8.6.2-9: FOCUS Step 4 calculations, using field soil dissipation data

Field soil dissipation values; Step 4 - 10 m Buffer zone
Scenario Location Initial TWAECsw | TWAECsw | TWAECsw TWAECswq)
PECsw 2 (png/l 4 (ng/l) 21 (ng/l) 28 (ug/xs
(ng/h $
- >
Carrots 9
R1-pond 0.058 0.021 0.011 0.002 8002
R1-stream 0.914 0.176 0.088 0.017 90.013
R2-stream (1st crop) 0.454 0.100 0.065 0.012 ~Q‘0 0.009
R3-stream 1.594 0.532 0.275 0.053 g° 0.039
R4-stream 3.661 0.617 0.308 0.059 x> 0.044
Corn salad i
R1-pond (1st crop) 0.000 0.000 0.000 0.006 0.000
R1-pond (2nd crop) 0.110 0.050 0.026 0905 0.004
R1-stream (1st crop) 0.136 0.026 0.013 x{@.003 0.002
R1-stream (2™ crop) 0.821 0.288 0.144 £0.028 0.021
R2-stream (2™ crop) 7.308 1.616 0.808 @7 0.161 0.121
R3-stream (2™ crop) 3.728 1.690 0.845 ,: 0.161 0.121
R4-stream (2™ crop) 9.560 3.337 1.669.O 0.329 0.247
Tomatoes Rl
R2-stream 0.126 0.046 0.024 0.005 0.003
R3-stream 1.724 0.447 @224 0.043 0.033
R4-stream 0.329 0.052 20.026 0.005 0.004

&
N
&

" Due to additional information the application date was chifiged and hence the results from laboratory and
field data cannot be directly compared

Q

Table B.8.6.2-10: FOCUS Step 4 calculations, using field s& dissipation data

Field soikdissipation values; Step 4 - 20 m Buffer zone

Scenario Location Initial TWAECsw | TWAECsw | TWAECsw | TWAECsw
PECsw (§2 (ng/) 4 (ng/l) 21 (ng/l) 28 (ug/l)
(ng/l “
g ) ‘(bcb

,,SJV Carrots
R1-pond 0.014" 0.005 0.003 0.001 0.000
R1-stream 0.228 0.044 0.022 0.004 0.003
R2-stream (1st crop) 0114 0.025 0.016 0.003 0.002
R3-stream ..00.398 0.133 0.069 0.013 0.010
R4-stream 2 0915 0.154 0.077 0.015 0.011

> Corn salad
R1-pond (Istcrop) @& 0.000 0.000 0.000 0.000 0.000
R1-pond (2nd crop)~) 0.028 0.012 0.007 0.001 0.001
R1-stream (1st crop)’ 0.034 0.007 0.003 0.001 0.000
R1-stream (2" ¢r&p) 0.205 0.072 0.036 0.007 0.005
R2-stream (2" crop) 1.827 0.404 0.202 0.040 0.030
R3-stream crop) 0.932 0.423 0.211 0.040 0.030
R4-streanxA 7 crop) 2.390 0.834 0.417 0.082 0.062

\Q Tomatoes
R2%stream 0.032 0.012 0.006 0.001 0.001
QﬁKS—stream 0.431 0.112 0.056 0.011 0.008
§ R4-stream 0.082 0.013 0.006 0.001 0.001

Otl)ue to additional information the application date was changed and hence the results from laboratory and
field data cannot be directly compared

N

N
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Table B.8.6.2-11: FOCUS Step 4 calculations, using laboratory soil degradation data

Laboratory soil degradation values; Step 4 - 10 m Buffer zone

Scenario Location Initial TWAECsw | TWAECsw | TWAECsw | TWAECsw 9
PECsw 2 (ng/) 4 (ng/l) 21 (ng/l) 28 (gt
(ng/h $
- >
Carrots 9
R1-pond 0.050 0.014 0.007 0.002 .29.001
R1-stream 2.981 0.469 0.235 0.078 $ 0.058
R2-stream (1st crop) 0.856 0.352 0.188 0.037 ‘50 0.028
R3-stream 8.583 1.528 0.764 0.149 O] 0.112
R4-stream 6.046 2.683 1.346 0.256x" 0.192
Corn salad i
R1-pond (1st crop) 0.007 0.002 0.001 0,060 0.000
R1-pond (2nd crop) 0.036 0.014 0.007 6001 0.001
R1-stream (1st crop) 1.897 0.365 0.182 \:\(00.041 0.031
R1-stream (2™ crop) 0.349 0.121 0.060 2 0.013 0.010
R2-stream (2™ crop) 8.229 1.765 0882 47 0.190 0.142
R3-stream (2™ crop) 1.823 0.786 0.393 ,\'.\ 0.075 0.056
R4-stream (2™ crop) 3.928 1.350 0.6750° 0.142 0.107
Tomatoes Rl
R2-stream 2.063 0.782 0404 0.079 0.059
R3-stream 14.275 3.555 -&.778 0.379 0.284
R4-stream 10.679 1.590 2 0.795 0.155 0.116

" Due to additional information the application date was chifiged and hence the results from laboratory and

field data cannot be directly compared

Q

X

)
Table B.8.6.2-12: FOCUS Step 4 calculations, using laborato;&\soil degradation data

Laboratory soilegradation values; Step 4 - 20 m Buffer zone
Scenario Location Initial T Csw | TWAECsw | TWAECsw | TWAECsw
PECsw 2 (ng/l) 4 (ng/l) 21 (ng/l) 28 (ng/l)
(ng/l &
4]

@~ Carrots
R1-pond 0.013.C 0.003 0.002 0.000 0.000
R1-stream 0.745)° 0.117 0.059 0.019 0.015
R2-stream (1st crop) 0,214 0.088 0.047 0.009 0.007
R3-stream 2146 0.382 0.191 0.037 0.028
R4-stream .O1.512 0.671 0.337 0.064 0.048

Q@ Corn salad
Rl-pond (Istcrop) g  0.002 0.001 0.000 0.000 0.000
Rl-pond (2nd crop) @ 0.009 0.003 0.002 0.000 0.000
R1-stream (1st crop)~) 0.474 0.091 0.046 0.010 0.008
R1-stream (2" crap) 0.087 0.030 0.015 0.003 0.003
R2-stream (2" er6p) 2.057 0.441 0.221 0.047 0.036
R3-stream (2% crop) 0.456 0.196 0.098 0.019 0.014
R4-stream (2% crop) 0.982 0.337 0.169 0.036 0.027

2N Tomatoes
R2sStream 0.516 0.196 0.101 0.020 0.015
R3stream 3.569 0.889 0.444 0.095 0.071
o R4-stream 2.670 0.397 0.199 0.039 0.029

e to additional information the application date was changed and hence the results from laboratory and

bo(-ﬁeld data cannot be directly compared
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Conclusions: O
Simulations with MITC applied to carrots, corn salad and tomatoes at rate of 1 x 172 - 344 kg MITC/ha correspon@}\g
to 600 1/ha to 1200 1/ha of a Metam-sodium 510 g/1 end use solution, were conducted with the PRZM, MACRO aifd
TOXSWA 2.2.1.F1 models for all relevant scenarios (Chateaudun, Hamburg, Jokioinen, Kremsmunster, Piace%gf
Porto, Seville, Thiva). Step 3 and step 4 calculations were performed using field soil dissipation and laboratory-soil
degradation data. >
@
- The FOCUS sw models were not developed with soil fumigants in mind. It is therefore probable that }\}§ results
obtained by these models for MITC (volatile) highly overestimate the actual surface water contamination.
- Based on the very rapid degradation of Metam-sodium in soils, surface water contamination withsdgé parent compound
can be excluded. The PECsw should only be calculated for MITC. S
- Based on the application technique, drift to surface water can be excluded. \Q
- STEP 1-2 calculations are not sufficiently demonstrating safe uses and are therefore not rep@(f'ed. The run-off/
drainage contributions of 2-5% of the application rate that are assumed in step 1-2 calculaticts would lead to
unrealistically high PEC levels. .
- The FOCUS scenarios were appropriately chosen: representative crops are the field ¢ t&?s (no leaching for greenhouse
crops; localized use, exceptional use in grapevine), application rate, one application/xé}rr
- The Koc, Freundlich exponent were appropriately chosen o
&
S
As RMS we have reservation on the choice of the DT50 MITC field used in th&“modelling calculations. The application
in the field was made by overhead-sprinkler system.The formulation was injecfed in the sprinkler irrigation pipeline while
water was applied to the plot. Incorporation of the a.s. in soil was achieved f& post-application spray irrigation in some
experiments. As the active substance has not been incorporated deeply info"the soil by rotavation in the field experiments,
it can be expected that the volatilisation at soil surface is very importag’&onsequently, the dissipation rate of MITC is
overestimated (Field dissipation of MITC in the range 0.54-3 days with'a mean of 1.57 days). The notifier indicated “that
application by overhead sprinkler system is not supported in Eurepe. However, the common factor between all
different application methods is the incorporation of metam in e top layer of the soil. The mean lab DT50 for MITC
was 2.15 days. In view of the applicant the mean field DT50Q9<f\1.57 days is realistic also in the case of the European
application techniques since it is reflecting degradation in t  soil as well as volatilisation to the air and is therefore
expected to be lower than the lab DT50. Based on this ﬁ%1§b DT50 the use of the PRZM model would be justified.

&

The indoor uses pose no concern for surface@ater contamination. (e.g. cucumber, eggplant/aubergine, pepper
and tomato) whilst the outdoor uses on 58 berries occur under a plastic film, thus also preventing
connectivity between soil and run-off, (gbater. Therefore no MITC contamination of surface bodies via run-off is
possible for this use. ‘Z?Q

x$

In the DAR we based the risk asseﬁs?nent for aquatic organisms on PEC sw step 4 considering mitigation by 20
m buffer zones. Laboratory sot&egradation data were used as input data. However, the PEC overestimation
should be held in mind whelak\valuating the acceptability of the TER aquatic organisms (FOCUS models were
not developed with soil ?gants in mind. It is that the models do not properly consider the volatilisation and
therefore highly overest@g\ate the actual surface water contamination)

O
- The initial PECsw steQ4 were in the range of 0.002 (R1-pond, corn salad) to 3.569 (R3-stream, tomatoes) pg
MITC /L, considse\' g 20 m buffer zones.
o
The assessment,§f risk to sediment organisms is not justified since
& The properties of MITC (low Koc, high solubility in water) exclude exposure of the
sediment organisms.

(\o& = Jow level of MITC observed transiently in the sediment phase of the w/s study (1.5-4.5 %
{’\\ AR in the sediment after 72 h)
4
- The(}§§sessment of chronic risk to aquatic organisms is not justified since
bo = The DT50 MITC, whole water-sediment system is clearly below 2 days.

= The a.s. is applied once a year. Moreover, soil sterilants are generally not used every year.
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Added in June 2008 (< addendum dated June 2008) — peer reviewed in June 2008: 2

As point of clarification 4.5, Applicant to provide new PEC SW calculations. For field uses FOCUS Step 4 calcu‘l@(gons
may be provided if different mitigation options (such spray drift buffer zones [up to 100 m] and vegetative b strips
for run off mitigation) are presented in separated (stepwise) calculations. For mitigation of run off FOCUS fandscape
document together with the Opinion of the Scientific Panel on Plant protection products and their residues (PPR) related
on the Final Report of the FOCUS Working Group on Landscape and Mitigation Factors in Ecological Ri€k Assessment
(adopted date: 13/12/2006) has to be considered. Effect of potential volatilization deposition may negghto be assessed
and / or justified. Separated calculations may be provided for the greenhouse if a worst case for volatifization deposition
is accounted for. . The Notifier’s position and the RMS conclusion which were reported in the a&endum dated June
2008 are reported hereunder as the conclusion of the peer review. §
X
“As stated in the DAR, based on the very rapid degradation of Metam-sodium in soils, sué?ice water contamination
with the parent compound can be excluded. The PECsw should only be calculated for MITE. Based on the application
technique (soil injection or micro-irrigation) drift to the surface water can be excluded.. @16 relevant routes of surface
water contamination for FOCUSsw are therefore run-off or drainage. ,év&‘
R
NS

The applicant wishes to stress that for most drainage scenarios (D), FOCUS Ste &alculations resulted in acceptable
risk assessments for aquatic organisms, therefore no further refinements (step 49y are required for drainage scenarios.
Further, application of metam through drip irrigation lines in greenhouses aré\riot expected to result in surface water
exposure of MITC through run-off as the treated areas are not exposed @rain. Safe uses for surface water have

therefore been demonstrated. ) %O
N
Q

Only for the run-off scenarios in field, FOCUS Step 4 calculations w \performed and submitted in the dossier, taking
into account 90 and 97.5% reduction factors for 10 m and 20 m v€getative strips. These factors were applicable for
national registration in Germany at the time of submission of thgZdossier and the only guidance available for refining
run-off exposure through vegetative strips. It should be noted that realistically soil treatment with metam will not take
place if heavy rainfall is expected, which indirectly also redu€es the potential for surface water contamination by run-
off, P

@)

<
The reduction factors for run-off exposure at FOCUS g%p 4 have been clarified since the original submission and the
90% and 97.5% reduction factors are apparently no }@ger supportable. In the opinion of the applicant, the evaluators
should take into account knowledge and g)idjlzg) that was in force at the time of submission of a dossier. For

applicants, it is not always manageable to implement new guidance documents or information from FOCUS reports in
risk assessments after submission of the EU dogsier for annex I inclusion. Moreover, when implementation of these new
guidance documents leads to other conclusiéns than those presented in the dossier, submission of new data/studies
allowing further refinements is not longer ac€epted for consideration. Under such circumstances, the implementation of

the new guidance documents should be pait of the ANNEX III procedure.

S

N
Due to the short timeframe (1 mo\;@h comment time), new risk assessments for the run-off scenarios are not yet
available, but recalculations (usingz\yhe Laboratory DT50) with the currently approved run-off reductions in the FOCUS
Landscape and Mitigation report@re expected to lead to a 2-3 fold reduction in PECsw on average and hence are likely

not to result in acceptable TE&%tios for most run-off scenarios.

O
However, for the speciﬁc\{?se of metam in run-off situations, there are several options for further refinement of the
modelling, eg. GIS/Landscape analysis, ... Should there be remaining critical intended uses, higher tier field data or
monitoring data can eveloped. These steps however, are preferably taken at Member State level, in preparation of
the Annex III dossiers, in discussion with the national evaluation authorities in order to carefully select the most
relevant approach{SImplementation of risk mitigation measures, if necessary, are also to be discussed at Member state
level as for the @usion in Annex [ safe uses can be demonstrated.

&

EFSA indi@d that the effect of potential volatilization deposition may need to be assessed and/or justified. There is
currentl éb approved guidance for this exposure route. There is a draft FOCUS guidance document but this was
heavily efiticised by the EFSA PPPR Panel in their opinion from Summer 2007. In these circumstances the applicant

ca e expected to address this particular request. It is deemed unreasonable for further PECsw data on a completely
new exposure route to be required at this late stage when there is no approved guidance to follow.

$
&
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Conclusions of the RMS: Q

Spray drift: Considering the mode of application by soil injection or drip irrigation, spay drift is totally exclude@g
Run-off mitigation: As RMS we have considered that the FOCUS calculations (steps 3 and 4) that were pro@ed in the
original DAR were worst case PECsw. We also indicated in the DAR the points that have to be taken i%tg account in

this type of assessment: N
- Risk is negligible for several uses under glasshouse protection or under plastic foil Q&

- the mode of application (intensive cultivation of the soil, soil injection,...) reduces the run-off cont ibtion.
- Considering its high volatility, the transport of MITC in flowing water or on soil particles is expested to be negligible
- The FOCUS models do not properly consider the volatilisation and therefore highly overest@te the actual surface
water contamination. S
- Even if the exact contribution of run-off mitigations measures is not known, a large propo@ of the fields treated
with metam are not close to surface water bodies and are therefore not at risk. o

9
It is not clear whether the report of the FOCUS working group on landscape and mitig@%ns factors in ecological risk
can be used as basis of PEC calculations considering run-off mitigations. Contradictofy guidance is given in the
reporting table (according to comment 4(40), the FOCUS guidance should not be y8ed) and in the evaluation table
(according to Point of clarification for the applicant 4.5, the FOCUS guidance sl(lg 1d be used).

O
N

Effect of potential volatilisation: According to the opinion of the PPR panek@n the final report of the FOCUS air

working group, the available models seem to be not robust enough. In absgnCe of a robust modelling tool agreed at EU

level, the RMS has considered that the available field studies are more agpropriate than modelling results.

Several no-residue situations (greenhouse, plastic film covering,.«9 as well as acceptable situations (FOCUS step3
scenarios considering drainage, some FOCUS step 4 run-off Q&:narios) have been identified and would lead to
acceptable risk for the aquatic environment. Further risk refinement for specific uses should be required in the
framework of re-assessment of formulations at national leV%I.QImplementation of risk mitigations measures should be

proposed at national level. S
@)
Conclusions of the peer review on point of clariﬁcatio%@S : new data gaps have been proposed
Q
@fb
O

\&

O
Added in August 2010: N

“A data gap for worst case PECSW estimatiéns of MITC taking into consideration short range transport and deposition
to surface water bodies and potential e&)sure via drainage with adequate input parameters was identified by the
meeting of experts.” <

i
S

Predicted environmental concentiitions of methyl isothiocyanate (MITC) in surface waters in the European Union
using the Focus surface water @narios. (Terry A.& Franey-Gardiner M., 2010)

Modelling assumptions — inp@t/paramaters:

Objectives N

To undertake surface water {gelling of methyl isothiocyanate (MITC) in support of registration activities in the European Union
under EC Directive 91/41 C.

It should be noted thglsoil fumigants/sterilants are a very specific group of pesticides, whose use and handling make
them different to other compounds when considering environmental exposure pathways. There are a number of uses for
metam-sodium whgte the crops are grown under protected conditions (e.g. cucumber, pepper, aubergine and tomatoes
in glasshouse/pd@tunnels) where the soil is protected from precipitation and lateral movement of water is unlikely. For
these uses thefisk to groundwater is low. Likewise, where the crop is covered with plastic film (e.g. strawberries) the
risk of cont\a}@ between lateral moving water and MITC in soil is low.
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Surface Water Exposure Modelling ©
The results of a number of modelling assessments are summarised in this document. The strategy employedisa &'
conservative assessment to generate PECsy and PECggp values. The assumptions made at each stage are summari
and results interpreted with respect to regulatory significance. {\'g)

Q
Scope of Modelling - Evaluating the GAP O
It is important to base aquatic risk assessments on realistic conditions of use, as far as is possible. MITC ig?erived from
metam-sodium, a soil sterilant with a wide range of applications. Metam-sodium degrades very fast in s@ DTy <1
day) and the active substance is MITC. This study considers the risk arising from MITC from applicati’@n of metam-
sodium to carrots, corn salad, tomatoes and potatoes, and simulations have been performed using C as parent in the
calculations. The proposed GAP for metam-sodium (adapted from Jarvis, 2007) is shown in tablec'ge ow.

\
Table B.8.6.2-13: The GAP supported for Metam-sodium Annex I listing in the EU re-regist@on process (adapted
from Jarvis, 2007)

N :
;\\S) Application rate qulllll;/,?lcem
Application {D per treatment .
F.G . ;o\ (Met diurd) application
Crop and/or situation o;I ) S SIERGESURIE rate °
%)
. Sy Nifaber Kga.s/ha Kga.s/ha
Method kind stage and ) max Min max Min max
season . @n
Soil injection + \’5'
Carrot F incorporation at 25 cm by April-June | 0,3 1 408 230.94
rotavation (\\
Soil injection + D T
Carrot B incorporation at 25 cm by Oct-g&: 1 408 230.94
rotavation S
Soil injection + <’
_ St A E incorporation at 15 cm by 8pril-Aug 1 306 173.21
(= lambs lettuce) : Q
rotavation
g e £
Cucumber G Diip \riea ponleniic > June-Aug 1 459 259.81
plantingrow O
Eggplant/aubergine G Drip -irrigation on ¢ & June-Aug 1 612 346.41
planting row S
Pepper g Drip-irrigation orfhe June-Aug 1 612 346.41
planting r
Soil inj eq@n +H
Potato F incorporatioq&ft 25 cm by Sept-Nov 1 153 86.60
rotdvation
Drip é?‘&tion under a
Strawberry F plastic fifm on the planting Jul-Oct 1 612 346.41
S row
Tomato G RTEon e Feb-Aug 1 612 346.41
~  planting row
(D I .
\YSoil injection at 5 cm +
Tomato F BN By 10 el March 1 612 346.41
(b) Soil injection at 40 cm at Autumn,
Grape B the site of the de-rooted before 1 1020 577.35
0 vine (0.2 Vm®) replanting

® Outdoor or field use (F), gfakshouse application (G) or indoor application (I)
® Molecular weight conversion to MITC using molar masses of 128.18 g/mol for metam-sodium and 73.12 g/mol for MITC
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Chemical Characteristics -9
&
The structures of metam-sodium and MITC are shown in Figure below. Q;Q
)
S Sl
H o e
HiC—N—C, 3
S—Na HiC—N—C=—8 o’
N
KS
; X
Metam-sodium MITC &
$
S
Chemical structures of metam-sodium and MITC (Jarvis, 2007) (‘3’\
S
X
The chemical input parameters used in the modelling are summarised in table be@. Where data were not available
FOCUS default values (FOCUS, 2000) were employed. Qg’
Table B.8.6.2-14: Summary of chemical input parameters used in the modelli&@Q‘
Parameter MITC . coo Reference source
D
Molar Mass (g/mol) 73.12 Q?b
2
Vapour Pressure (Pa) 1739 (20°C) \OQ)& DAR (2007)
. S
Solubility (mg/L) 8940 (20 C) QO DAR (2007)
b
N
Koum (L/kg) 7.83 & Koc/1.724
2l
Koc (L/kg) 13.5 (\b Herrchen (2009)
C
I/n 0.83 O‘_)Z) Herrchen (2009)
K%
DTs in soil (days) 2,@_ McMillan (2010)
]
Plant uptake ;b@ 0 DAR (2007)
>
o
DTs, water ) OQ 1000 worst case default
DTs5, sediment (\\3@ 1000 worst case default
=
1258 (PRZM)
&
Qo f§ 65400 (TOXSWA) Recommended values (EFSA, 2007)
N
i\O 0.0948 (MACRO)
U
OJQ

Step 3 FOCUS Slkéace Water Assessments
X

Step 3 calscl'ggons were carried out to assess the movement and fate of MITC in surface waters and sediment. The
FOCUS ace Water methodology at Step 3 has ten scenarios that together represent realistic worst-case
combin: ti&ﬂs of soil, agriculture and weather across Europe (FOCUS, 2001). These simulations are used in conjunction
with asuite of models to generate predicted environmental concentrations in surface water (PECsw) and sediment
(PE *@D). The models include: SWASH v.2.1; Drift calculator v.1.1; MACRO v.4.4.2; PRZM _SW v.1.1.1 and
T&X WA v.2.2.1.

%
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with relevance to the GAP for carrots (FOCUS-root vegetables), corn salad (FOCUS-leafy vegetables), toma@es
(FOCUS-fruiting vegetables) and potatoes (FOCUS-potatoes) are summarised in table below. Q

Q

Table B.8.6.2-15: Relevant FOCUS surface water scenarios Q’\&

o)
Drainage scenarios Runoff scenario,g)b
Crop o
Northern Europe Southern Europe Northern Europe S@;Z{hern Europe
QU
Carrots (FOCUS-root D3 D6 RI 5 R2,R3,R4
vegetables) 8
X
S
o Sk (PO D3, D4 D6 rRi € R2, R3, R4
leafy vegetables) §
&
Tomatoes (FOCUS- N
fruiting vegetables) - BS 8\;" RORSRS
(‘7_)
Potatoes Q-
D3, D4 D6 SR R2, R3
(FOCUS-potatoes) \r’z}'
o
%
b\Q
Application Scenarios Q)‘Z?
<

It is important to base FOCUS assessments on realistic conditions(%f use, as much as is possible. MITC is intended for
use as summarised in Error! Reference source not found.. Thé)simulated applications are provided in table below.

Table B.8.6.2-16: Simulated application of MITC Oo\b
)
Application — -
Crop (§ CAM* Soil incorporation depth
Rate (kg/ha)o, ficass)
7>
Root vegetables (carrots) 1 x 230{.27@1' 4 25
R
Leafy vegetables (Corn
Siad) 1x3%3.21 4 15
S
o -G
Fruiting vegetables 1 % 346.41 Sk 15
(Tomatoes) (}0
~
Potatoes QQ) 1 x 86.60 4 25

X/
*Chemical Application Methogor PRZM

**in this case fresh soil is gﬁed on top of the treated soil and so an even distribution of MITC throughout the soil i.e. CAM 4, is not
considered appropriate. Q(D

2

o’\@
The emergenc Kand harvest dates, application windows and actual application dates for the FOCUS scenarios
appropriate oot vegetables (carrots), leafy vegetables (corn salad), fruiting vegetables (tomatoes) and potatoes are
given in tatgégbrelow. For tomatoes, two possible spring application windows were simulated to consider the differences
in the efgq& of application timing on PECgy.

9

cg'.
S
&

SV‘
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Table B.8.6.2-17: Summary of emergence and harvest dates, application windows and application dates.@q
FOCUS-root vegetables. FOCUS-leafy vegetables, FOCUS-fruiting vegetables and FOCUS-potatoes (FOCUS, 20(%5‘
4

o Possible window of Application date g ated
Scenario Emergence date Harvest date application by PAT z\\
Carrots (Root vegetables) Q)b
N
D3 25-Apr 15-Aug 30 Sep-31 Oct 290) p-1992
D6 25-Feb 13-May 30 Sep-31 Oct \"Q%-Oct-1986
S
R1 20-Apr 10-Aug 30 Sep-31 Oct by 06-Oct-1978
S
R2 (1* crop) 28-Feb 31-May 30 Sep-31 Oct $ 09-Oct-1989
&S
R2 (2™ crop) 22-Jul 15-Oct Not%&\nulated*
S
R3 26-Feb 13-May 30 Sep-31 Oct 0\? 22-Oct-1975
(02)
R4 26-Feb 13-May 30 Sep-31 O(;tb 30-Sep-1985
N
Corn salad (Leafy Vegetables) 5
S
D3 25-Apr 20-Jul 01 Aéﬁ?OI May 04-Apr-1992
D3 05-Aug 20-Oct @fg} Jun-01 Jul 14-Jun-1992
D4 10-May 26-Sep QQOI Apr-01 May 18-Apr-1985
D6 15-Aug 30-Nov ?»QO 01 Jun-01 Jul 01-Jun-1986
B
R1 20-Apr 15-Jul @' 01 Apr-01 May 26-Apr-1984
9
R1 31-Jul 15-002\6 01 Jun-01 Jul 01-Jun-1978
&
R2 28-Feb 013l Not simulated**
O
R2 31-Jul & -Nov 01 Jun-01 Jul 04-Jun-1989
R3 01-Mar (§,Z7 01-Jun Not simulated**
O
R3 15-Jun OQ 15-Sep 01 Jun-01 Jul 02-Jun-1975
S
R4 01-Mar Q(D 01-Jun Not simulated**
PN
AU
R4 15—Ju(n<?) 15-Sep 01 Jun-01 Jul 01-Jun-1985
)
Tomatoes [Fruiting vegetables (March application)]
>
D6 \é‘O—Apr 10-Aug 01 Mar-31 Mar 05-Mar-1986
R2 Q(D 15-Mar 31-Aug 01 Mar-31 Mar 01-Mar-1977
o
R3 3&@ 10-May 25-Aug 01 Mar-31 Mar 01-Mar-1980
~
R4 Q)Q 20-Apr 15-Jul 01 Mar-31 Mar 05-Mar-1984
O
N
Tomatoes [Fruiting vegetables (April application)]
Q
10-Apr 10-Aug 31 Mar-30 Apr 03-Apr-1986
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“
O
R2 15-Mar 31-Aug 31 Mar-30 Apr 22-Apr-1977 (0{0
o
R3 10-May 25-Aug 31 Mar-30 Apr 04-Apr-1980 Q;Q
S
R4 20-Apr 15-Jul 31 Mar-30 Apr 08-Apr-1 69&4
S
Potatoes QO
L
D3 10-May 15-Sep 16 Sep-16 Oct 26-Sep-1992
2
D4 22-May 23-Sep 24 Sep-24-Oct §98-Sep-1985
<
D6 (1% crop) 10-Apr 15-Jul 01 Sep-01 Oct (:3\ 04-Sep-1986
D
D6 (2™ crop) 05-Aug 25-Nov 26 Nov-26 Dec Q@ 06-Dec-1986
;\\f>
R1 05-May 08-Sept 09 Sep-09 Oct &(b 17-Sep-1978
XD
R
R2 15-Mar 15-Jun 01 Sep-01 Oct Q)O\) 29-Sep-1989
Va)
Q-
R3 10-Apr 01-Sep 02 Sep-02 %t 23-Sep-1975
Q
A
*PAT — Pesticide Application Timer: included in FOCUS surface water models O\(b
X2
*application would have been at same time as R1 first crop, and would have generated sa Answer
N
**application prior to planting would be in February which is outside GAP window Q)(Db
<

Implementing Large application Rates in MACRO ~Q®

.
Where the application rate is particularly high, the MACRO m%gram generates an application rate in the output *.m2t
file (macro to toxswa) which is not the same as that \ﬁked by the TOXSWA *.txw input file. This leads to
incompatibility between the two models and TOXSWA wdl not run where there is an affected file. When this occurs, it
is necessary to manually alter the *.m2t file to correct tlie> application rate. This was the case with Fruiting Vegetables,
scenario D6 where the application rate in the *.m2t filgiwas calculated as 346409.970 g a.i./ha for the March application
window and 346409.984 g ai/ha for the April applic%ﬁ’on window as opposed to the required value of 346410 g a.i./ha.
©)}

Step 4 modelling C\)éb

Qo
The PECgy values obtained from Step 3 i‘%i@ate that additional mitigation is required in order to reduce the potential

risk to aquatic environments. Vegetative #ifter strips can significantly reduce run-off of pesticides into water bodies
(FOCUS, 2004). The amount of mitigatio@ that can be achieved appears to depend on many different factors, including
many which are linked to the specific.location being considered. In the case of MITC it is reasonable to assume that as
it is carried across the rough vegeta ive filter strip a significant proportion of the substance would be lost from the thin
water transport layer via volatilisation. As such, the maximum mitigation of 97.5% currently allowed according to
German national guidelines for Q’}O m buffer zone has been considered, as representative of what might be achievable
with the implementation of V%ﬂative filter strips at the national level.
&
S
Therefore, FOCUS St9§'4 calculations have been undertaken where the run-off concentrations have been reduced by
97.5% (run-off volunig; run-off flux, erosion mass and erosion flux) . Step 4 simulations were set up using the same
application schem used in Step 3 simulations. Run-off mitigation was applied using the Surface Water Assessment
eNabler (SWAI\I\ .1.4). SWAN v.1.1.4 modifies the Step 3 *.txw files to account for the reduction in pesticide loading
via spray drift and/or run-off. It copies all existing files from the existing Step 3 folder, plus the modified *.txw, and
provides a b&tb file that can be used to initiate the Step 4 simulations.
N



)
8-111 $
Metam-sodium Volume 3 — Annex B — Environmental fate and behaviour August 2007 ) @5\
Belgium Revision August 2010 &
<
Findings: OQ"
>
Table B.8.6.2-18: Step 3 PECgw and PECggp for MITC following application to carrots (FOCUS-root vegetables) {,g'\@
Max Max 1 day 2 day 4 day 7q)ﬂay 14 day 21 day 28 day
Scenario Waterbody PECSW PECSED TWAECSW TWAECSW TWAECSW Té@AECSW TWAECSW TWAECSW TWAECSW
(gl) | (ng/ke) (ng/L) (rg/L) (ng/L) - (ng/L) (ng/L) (rg/L) (ug/L)
D3 Ditch 0.2740 0.3760 0.2730 0.2730 0.2700 @° 0.2670 0.2560 0.2450 0.2370
D6 Ditch 1.6640 0.1540 0.8840 0.6670 0.4540 0.3020 0.1730 0.1180 0.0891
R1 Pond 0.2840 0.0461 0.2190 0.1710 0.1110 & 0.0685 0.0411 0.0281 0.0211
R1 Stream 43.2370 2.4000 10.3130 5.1600 2.58109 1.4750 1.0580 0.7060 0.5290
R2 Stream 5.2130 0.5920 2.8640 1.8200 0.93156 0.5380 0.2700 0.1800 0.1350
R3 Stream 115.4920 7.9930 43.1230 21.5770 10,,@20 6.1680 3.1000 2.0670 1.5500
R4 Stream 49.7660 5.8790 39.0220 21.1170 18.5870 6.0500 3.0250 2.0170 1.5130
$
Table B.8.6.2-19: Step 3 PECgw and PECggp for MITC following application to corn salackzﬁ? OCUS-leafy vegetables)
Max Max 1 day 2 day \o‘z’ 4 day 7 day 14 day 21 day 28 day
Scenario Waterbody PECgw PECggp TWAECsw TWAECS\%QO TWAECsw TWAECsw TWAECsw TWAECsw TWAECsw
(g/l) | (ng/kg) (ng/L) (ug/l) 5 (rg/L) (ng/L) (ng/L) (ug/L) (ug/L)
D3 Ditch 0.0002 0.0006 0.0002 0.000% 0.0001 0.0001 0.0001 0.0001 0.0001
D3 Ditch 0.0000 0.0000 0.0000 0.0600 0.0000 0.0000 0.0000 0.0000 0.0000
D4 Pond 0.0129 0.0142 0.0128 04126 0.0120 0.0108 0.0100 0.0078 0.0063
D4 Stream 0.4280 0.3190 0.4240 0.4180 0.3980 0.3590 0.3230 0.2630 0.2180
D6 Ditch 0.0000 0.0000 N/A o2 N/A N/A N/A N/A N/A N/A
R1 Pond 0.1230 0.0187 0.0935 2 0.0712 0.0447 0.0269 0.0168 0.0137 0.0103
R1 Stream 40.7640 3.2110 15.7520 .9 7.8800 3.9410 2.2520 1.1850 0.7910 0.5930
R1 Pond 0.4290 0.0603 0.3270 ,}50 0.2410 0.1420 0.0867 0.0452 0.0301 0.0226
R1 Stream 2.6630 0.3520 1.85800" 0.9300 0.4650 0.3030 0.1530 0.1020 0.0767
R2 Stream 78.4160 6.5440 34.0310 17.0210 8.5120 4.8650 2.6250 1.7500 1.3120
R3 Stream 10.7750 1.4630 9.2480 4.7150 2.3590 1.3480 0.6740 0.4500 0.3370
R4 Stream 28.6220 3.2870 19.8350 9.9230 4.9630 3.0680 1.5400 1.0270 0.7700
N/A The simulated period was too short for calculation offPECsw
&
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Table B.8.6.2-20: Step 3 PECgw and PECggp for MITC following application to tomatoes (FOCUS-fruiting vegetables) f\
Max Max 1 day 2 day 4 day 7 @3" 14 day 21 day 28 day
Scenario Waterbody PECSW PECSED TWAECSW TWAECSW TWAECSW TW$ECSW TWAECSW TWAECSW TWAECSW
(ng/L) (ng/kg) (ng/L) (ng/L) (ng/L) fug/l) (ng/L) (ng/l) (ng/L)
D6 Ditch 0.8410 0.4650 0.8210 0.7530 0.5820 =7 0.4240 0.3360 0.3030 0.2900
R2 Stream 25.0930 2.7080 14.6930 8.4610 42740 L& 2.4540 1.2270 0.8180 0.6140
R3 Stream 184.6650 15.8750 94.9340 47.5660 23.7960 &7|  13.6020 7.2900 4.8650 3.6490
R4 Stream 114.8120 6.5240 33.0880 17.8840 8.94400 5.1120 2.5860 1.7300 1.2970
Table B.8.6.2-21: Step 3 PECsy and PECsgp for MITC following application to potatoes (FOCUS-potitoes)
Max Max 1 day 2 day . 04' day 7 day 14 day 21 day 28 day
Scenario Waterbody PECSW PECSED TWAECSW TWAECSW &WAECSW TWAECSW TWAECSW TWAECSW TWAECSW
(ng/L) (ng/kg) (ng/L) (ngl) | ¢ (ng/l) (ng/L) (ng/L) (ng/L) (ng/L)
D3 Ditch 0.0319 0.0728 0.0318 0.0318 = 0.0317 0.0316 0.0314 0.0309 0.0304
D4 Pond 0.5980 0.2530 0.5930 0.5780 & 0.5520 0.4950 0.3680 0.2940 0.2350
D4 Stream 3.3540 1.3000 2.8920 2.6940% 2.6090 2.3530 1.7350 1.3910 1.1310
(9]
SID6 Ditch 0.0000 0.0000 0.0000 0.0@§0 0.0000 0.0000 0.0000 0.0000 0.0000
(1* crop) S
<
mP6 Ditch 9.0840 2.8030 8.3550 6220 6.8140 5.6700 3.7440 2.7030 2.1650
(2™ crop) &
R1 Pond 0.0858 0.0126 0.0605 & 0.0436 0.0272 0.0181 0.0094 0.0063 0.0047
R1 Stream 13.0580 1.0790 43770 ¢ 3.1090 1.5550 0.9120 0.4560 0.3040 0.2290
R2 Stream 0.1190 0.0170 0.0659 > 0.0444 0.0231 0.0133 0.0067 0.0044 0.0033
R3 Stream 0.3280 0.0397 0.16505 0.0904 0.0452 0.0262 0.0131 0.0087 0.0066
®
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Table B.8.6.2-22: Step 4 PECgw and PECggp for MITC in all run-off scenarios with 97.5% run-off reduction following @Qplication to carrots (FOCUS-root vegetables)
Max Max 1 day 2 day 4 day 7 d{gi; 14 day 21 day 28 day
Scenario Waterbody PECSW PECSED TWAECSW TWAECSW TWAECSW T“{\‘&\ECSW TWAECSW TWAECSW TWAECSW
(gl) | (ug/ke) (ng/L) (ug/L) (ug/L) fhg/L) (ug/L) (ug/L) (ug/L)
R1 Pond 0.0071 0.0015 0.0055 0.0043 0.0028 70.0017 0.0010 0.0007 0.0005
R1 Stream 1.1090 0.0752 0.2590 0.1300 0.0648 > 0.0371 0.0286 0.0190 0.0143
R2 Stream 0.1620 0.0229 0.0897 0.0570 0.0293 & 0.0169 0.0085 0.0056 0.0042
R3 Stream 3.1860 0.2650 1.1650 0.5830 0.2920 .0 0.1670 0.0838 0.0559 0.0419
R4 Stream 1.5490 0.2240 1.2210 0.6600 0.331¢° 0.1890 0.0947 0.0631 0.0473
S
@
Table B.8.6.2-23: Step 4 PECgyw and PECggp for MITC in all run-off scenarios with 97.5% run—off@%?luction following application to corn salad (FOCUS-leafy vegetables)
Max Max 1 day 2 day o4 day 7 day 14 day 21 day 28 day
Scenario Waterbody PECsW PECSED TWAECSW TWAECSW QWAECSW TWAECSW TWAECSW TWAECSW TWAECSW
(ng/L) (ng/kg) (ng/L) (ngL) & (pg/b) (ng/L) (ng/L) (ng/L) (ng/L)
R1 Pond 0.0031 0.0006 0.0023 0.0018 <[  0.0011 0.0007 0.0004 0.0003 0.0003
R1 Stream 1.0340 0.1010 0.3970 0.1990 <" 0.0995 0.0568 0.0302 0.0202 0.0151
R1 Pond 0.0110 0.0020 0.0083 0.00%19 0.0036 0.0022 0.0012 0.0008 0.0006
R1 Stream 0.0831 0.0137 0.0585 0.0293 0.0146 0.0095 0.0048 0.0032 0.0024
R2 Stream 2.4020 0.2420 1.0400 0.5200 0.2600 0.1490 0.0804 0.0536 0.0402
R3 Stream 0.3360 0.0566 0.2900 $.1480 0.0743 0.0424 0.0212 0.0142 0.0106
R4 Stream 0.8930 0.1260 0.6240 5 0.3120 0.1560 0.0966 0.0485 0.0323 0.0242
S
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Table B.8.6.2-24: Step 4 PECsw and PECggp for MITC in all run-off scenarios with 97.5% run-off reduction following%pplication to tomatoes (FOCUS-fruiting vegetables)
Max Max 1 day 2 day 4 day ‘l,ﬁay 14 day 21 day 28 day
Scenario Waterbody PECSW PECSED TWAECSW TWAECSW TWAECSW TWAECSW TWAECSW TWAECSW TWAECSW
@gl) | (kg (ng/L) (ng/L) @gl) | S(ugl) (rg/L) (rg/L) (ug/L)
R2 Stream 0.7820 0.1040 0.4600 0.2650 0.1340 -~ 0.0767 0.0384 0.0256 0.0192
R3 Stream 5.7780 0.5970 3.0450 1.5260 0.7640 & 0.4370 0.2330 0.1560 0.1170
R4 Stream 3.5220 0.2440 1.0130 0.5420 0.2710 .5 0.1550 0.0783 0.0524 0.0393
&
S
Table B.8.6.2-25: Step 4 PECgyw and PECggp for MITC in all run-off scenarios with 97.5% run—offg:%auction following application to potatoes (FOCUS-potatoes)
Max Max 1 day 2 day \Q;;\'V"' day 7 day 14 day 21 day 28 day
Scenario Waterbody PECSW PECSED TWAECSW TWAECSW \@q‘WAECSW TWAECSW TWAECSW TWAECSW TWAECSW
@gl) | (nghke) |  (ng/l) @gl) (el (ng/L) (ng/L) (ng/L) (ng/L)
R1 Pond 0.0022 0.0004 0.0015 0.0011 & 0.0007 0.0005 0.0002 0.0002 0.0001
R1 Stream 0.3890 0.0391 0.1290 0.0876 0.0438 0.0258 0.0129 0.0086 0.0065
R2 Stream 0.0037 0.0007 0.0020 0.0014 0.0007 0.0004 0.0002 0.0001 0.0001
R3 Stream 0.0101 0.0015 0.0051 0.0028 0.0014 0.0008 0.0004 0.0003 0.0002
>
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Conclusions : oS

The input parameters that have been used in the FOCUS calculations have been appropriately chosen. PECgy an§\
PECggp values for MITC have been calculated at Step 3 at appropriate application rates for the EU GAP. FOCUS Ste
modelling has also been conducted to explore mitigation arising from the use of run-off reduction measures g
potential exposure at Step 4 was reduced for all PECsy values for run-off scenarios. Calculated PECsy values shotld be
considered as unrealistically worst case, because FOCUS-MACRO and FOCUS-PRZM do not satisfactorily acgg{mt for
loss of volatile substances from the soil. §
A number of uses of metam-sodium occur under circumstances where lateral movement of water is very&nlikely. The
applications to cucumber, pepper, aubergine and tomatoes in protected situations (glasshouse/polytunn@l) are examples
of such circumstances. In addition, application to strawberries outdoors involves covering the soil lo€ation with plastic
film, which also prevents contact between lateral moving water and MITC in soil. \~'QQ)
@)

For the other uses, FOCUS surface water (SW) scenarios (FOCUS, 2001) provide a standard {s\essment tool. The use
of MITC on carrots, corn salad, tomatoes and potatoes was simulated at application rates of .94 kg/ha, 173.21 kg/ha,
346.41 kg/ha and 86.60 kg/ha respectively using FOCUS surface water Steps 3 and 4. The@ PECsw have been taken as
input for the TER aquatic organisms. \\9

\{b

&
o
&
It has been demonstrated that safe uses are possible, but some Focus surface wafer scenarios are more relevant for some
countries than others. Therefore, more detailed considerations should b§taken at Member State level. This is
demonstrated in the following study : ) (.OO\
N

FOCUS Surface Water Scenario Contextualisation for Potatoes and R@\S/egetables. Hughes G.O. (2010)

This investigation contextualises the relevance of the FOCUS face Water Scenarios (FOCUSgws) simulation
modelling results with respect to potato and root vegetable (re}’oé%é“entative of carrots) production in the EU member
states under consideration, these being Belgium, Germany, Spai\, rance, Greece, Hungary, Ireland, Italy, Netherlands,
Poland, Portugal and the UK . (\O

The FOCUSgws were constructed to represent EU agricult; S as a whole and as such each scenario does not have pedo-
climatic relevance to all member states. In addition, th@}\were constructed with the best available datasets at the time
(circa 2000) and these have been superseded by morelyecent and higher resolution datasets. Through construction of
more up-to-date and higher resolution versions of thg" FOCUSgy scenarios the pedo-climatic relevance of each of the
scenarios to the member states under consideration§ outlined. This analysis demonstrates that each scenario is relevant
to between 1 and 9 member states, with most peg@climatically relevant to 5 or less.

In addition, a spatial analysis to determine ;g@ possible area of crop grown on soils vulnerable to runoff or drain flow
was undertaken. This analysis suggests_ghat between 0.02% and 37.2% of potatoes and 0.03% and 40.2% of root
vegetables may possibly be grown o% rface runoff vulnerable soils. In the majority of member states under
consideration less than 10% of the cropped area of potatoes and root crops would be vulnerable to surface runoff. The
analysis also suggests that between @% and 80.2% of potatoes and 0.8% and 95% of root vegetables may possibly be
grown on soils vulnerable to drainfow. In a third of the member states the vulnerability to drain flow is below 10% of
the cropped area and below 25%¢3r half of them.
O
Both analyses indicate that %{ure of a FOCUSgyw scenario may have limited relevance at a member state or EU zonal
level and that there are mqﬁ? member states where a safe use is likely.
o)

&

o_,Q

Prediction of req@osition of MITC to surface waters in the EU following application of metam-sodium. Terry A.&
McMillan C (2810)

Project methodology

There are 6h\rrently no validated approaches for estimating PECSW following redeposition of volatilised pesticides in
the EU.The PECSW arising from the redeposition route will depend on many different factors, all of which will vary
depending on the exact local conditions and practices. Essentially, a scenario-based approach would be required, and no
such\‘EU (or Member State) scenarios are available.

.
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Therefore, an alternative approach has been taken. In the absence of a scenario approach that would be suitable to{@

consider local circumstances, an attempt has been made to consider the redistribution of MITC amongst the vario

environmental compartments once it has entered the air from treated soil, at the EU-regional scale, using the EU wige
model, EUSES 2.1. EUSES 2.1 allows redistribution of MITC among the environmental compartments to be calcylgted
on a regional scale according to the EU-TGD. This approach has the advantage that EUSES 2.1 is an ac¢épted

regulatory simulation tool at the EU-level, already used in the context of the Biocidal Products Directive (98/ ) and
REACH (2006/121/EC). OQ

>
Modelling assumptions — input paramaters: o

<<
The substance input is regarded as continuous and equivalent to continuous diffuse emission. The @puts from the
model are steady-state concentrations which can be regarded as estimates of long-term average exposu#e levels.

EUSES 2.1 uses a defined area of 200 km by 200 km with 20 million inhabitants for regionad;qéalculations. It is
assumed that 10% of the EU production and use of the product takes place within this area i.e5t0% of the estimated
emission is used as input for the region. \Q

Approximately 19 380 metric tonnes of metam-sodium is used annually in the EU (from all sxﬁ)liers). Assuming 100%
conversion of metam-sodium to MITC within the soil, approximately 10 970 tonnes of MITE is released annually in the
EU. This assessment is an investigation of the redistribution of MITC throughout envi\m%mental compartments at the
regional scale following application of metam-sodium to soil and subsequent emissio @® air. Therefore the fraction of
tonnage released to air was set to 1. This is a conservative assumption given that Vol\r%e release of MITC to air is very
unlikely to be 100% of that generated in soil from metam-sodium, the very rapid &radation of MITC in soil, and the
agronomic measures taken to limit rapid volatile loss to aid efficacy. The input parameters employed in EUSES 2.1 are

summarised in table below. ) §
Table B.8.6.2-26: Input parameters used in EUSES 2.1 simulations for MITCS
Parameter ge) Value
Molecular mass (g/mol) b\Q 73.12
‘T
Melting point (°C) g 34
Q
Boiling point (°C) 6;0 118
<
Vapour pressure at 20°C (Pa) }b 1739
Water solubility at 20°C (mg/L) }\é\ 8940
Log P at 20°C > 1.05
Q
Koc (ml/g) Ke) 13.5
DT, water (d) o 50
DTs soil (d) 0 2.1
DTj air (d) 4 8.9
Tonnage per year O 10970
Fraction of EU volume for region (%) 10
Industry categoryy” Agricultural chemicals
Use categorgy’ Plant protection products, agricultural
Fraction of tonnage rgleased to air 1
O
&
T <
Findings : \fb

EUSES 2.1 provides régional predicted environmental concentrations (PECs) for the different environmental
compartments; surfacezgx'/ater, air, agricultural soil, pore water of agricultural soil, natural soil, industrial soil and
sediment. The pr Jicted regional environmental concentrations for MITC in these different compartments is
summarised in tab&%elow.
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Table B.8.6.2-27: Regional PECs for MITC in different environmental compartments (\{0
Compartment PEC Unit 6\
Surface water 0.0153 ug/L 9
Air 6.63E-05 pg/L o
Agricultural soil 1.84E-03 ng/Kg @
Pore water of agricultural soil 5.15E-03 pg/L <
Natural soil 4.12E-03 pg/kSwwt . o
Industrial soil 4.12E-03 ;,Lg/kngmz,o
Sediment 0.015 ng/kge s
5
Q
Conclusions : \\.Q

The input parameters that have been used in the EUSES calculations have been appropria e@ chosen. EUSES 2.1.
predicts a worst case (19380 tonnes of metam-sodium, 100% emitted to air as MITC)<EU-regional PECSW of
0.0153 pg/L following redistribution of MITC lost to air via volatilisation from treated soikWhich can be considered to
assess the risk related to short range transport. §

The risk to soil organisms related to short range transport (1.84 to 4.12 E-06 mg/kg soﬂ}‘Z}xs covered by the risk
assessment that has been performed for in-field exposure (max PEC = 153 mg MITC@ soil)

The risk to aquatic organisms related to short range transport of MITC (0.0153 ug/@)ﬂs covered by the risk assessment
that has been performed for edge-of-field exposure (max PECsw = 184 pg/L) Q-
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B.8.7 Monitoring data S
S

Pesticides in groundwater: occurrence and ecological impacts. (Notenboom ef al., 1999).
RIVM, Published report 601506002
This study describes a groundwater monitoring program that has been performed in the Netherlands around 1990-1
“Monitoring data from shallow (<10 m below soil surface) and deep groundwater in the Netherlands. TheSshallow
groundwater samples were use related, it concerned aimed sampling after pesticide. Only the samphngoQ)f deeper
groundwater is considered to be actual “monitoring” @b

S|
“MITC was only detected in shallow groundwater samples. An LOD was not stated in the report but cl@?y it is <0.1 pg/l
(since the median value from the flower bulbs was 0.05). The location of the exceedences is ngb known, hence no

information is available on whether the compound was used according to the GAP.” o
2-3 samples out of 126 were in the range 0.1-2.5 pg MITC/L. All other samples were below 0.1 p,gquTC/L

0
“In the deeper groundwater, MITC was one of the compounds that was analyzed by dri@g water companies in the
period 1992-1995, but not detected (VEWIN database, 1992-1995).” \\
Conclusion: \{D

This study can be considered as additional information on the groundwater contamma@ by MITC.

\\'OQ
The IPS Raw Water Monitoring and in depth analysis of the occurrence of t&ﬁ active ingredients of pesticides in drinking
water resources. @
This study describes a groundwater monitoring program that has beenggformed in Germany in 1985-1986. MITC was
analyzed in the program, but not found in any of the sampling points.

Conclusion: J\

This study can be considered as additional information on the groos%water contamination by MITC.

Q
®
Flavour compounds in weakly polluted rivers as a meana‘_ﬁ‘o differentiate pollution sources. (Jiittner F.,1992). Published.
Wat. Sci. Tech. Vol 25. No. 2 pp 156-164
“The volatile organic compounds of eight weakly poldlged small rivers and brooks in SW Germany were studied by GC-
MS. &

More than a hundred different compounds wer%ﬁgentiﬁed in the eight rivers and brooks. MITC was found only in one
river water (River Schussen) and in samples @wh were several months apart. The source of MITC in those samples
could not be established, but a possible expl@\rgat'on could be the formation of MITC by microorganisms (Pseudomonas).”

Conclusion: b(b
This study is not useful for the final ass@ment.
&
>

Concentrations of methyl isothi&c@’tnate in the air near villages in the Northeast of the Netherlands (van den Berg F. et al.,
1988) ((/

Experimental Design:

Monitoring of air quality ‘garg conducted near villages in the Northeast of the Netherlands in the autumns of 1985 (Emmer-
Compascuum, Borgerco&npagme) 1986 (Valthermond, Borgercompagnie) and 1987 (Valthermond, Borgercompagnie).
One sampler (sampli eight 1.5 m above the soil surface) has been placed in each location. Very limited information is
given on the respective position of the treated field and of the sampler.

Limited informatief’is given on the analytical procedures.

Findings: R

Conclusions the study report: “All of the concentrations of methyl isotiocyanate measured in air were below the
determinatiof limit of 5 pg/m? in autumn 1985. Subsequently, improved analytical procedures were developed which
allowed t%&surements down to a determination limit of 2.0 pg/m? in autumn 1986 and then down to 1.0 pg/m? in autumn
1987. &

Most 93%) of the 6-hour concentration of methyl isothiocyanate measured in 1986 and 1987 ranged from less than 1
pg/rﬁ% to 2 pg/m®. As the concentration approaches the determination limit, there is an increased risk of interfering

S
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\:
&
S
S
S

substances contributing to the response. Some of the 6-hour concentrations of methyl isothiocyanate (3%) measured in¢\§)

1986 and 1987 were in the somewhat higher range of 3.0 to 6.2 pg/m°. S
In some cases, the concentrations measured could be explained from the fumigation of a nearby field upwind of. \tbe
measuring site. However, in other cases there was no explanation for the somewhat higher values. A comparatively hi@ 6-
hour concentration of 96 pug/m® measured in the autumn of 1986 could not be explained. The explanation of the higher
values was hampered because not all fumigations are reported to the Plant Protection Service and the dates of thegeported

fumigations were uncertain.” OQ
_ >
Conclusions: 9
Study of limited quality. be
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B.8.8 Fate and behaviour in air (Annex IIA, 7.2.2; Annex ITIA 9.3)

O/‘%{?

“Metam-sodium is a soil fumigant which is active against nematodes, soil-borne diseases, weed seeds and seedlings-and
soil pests. Metam-sodium is acting by decomposition to Methylisothiocyanate (MITC) and is used as a scxlzg’t’ole
concentrate (SL) containing 510 g/L (42.1 % w/w) Metam-sodium. Application of Metam-sodium is carried o?by a
soil-injection technique using tractor mounted equipment as well as by a drip irrigation technique the latters6f which
does not require the pres ence of an operator except for coupling the drum to the drip irrigation installation. Bq‘addition,
Metam-sodium is also applied for soil fumigation in greenhouses. Metam-sodium is an aqueous solutiomyand will be
applied at a rate of up to 1200 L/ha corresponding to 612 kg Metam-sodium/ha and the product will be @rketed in 60,
200 and 1,000 L containers or drums, respectively.” C)éb

The method of application for the supported uses of metam-sodium in Europe is as follows: ‘QQ)

X,
- injection of the undiluted formulation in the soil followed by incorporation by rotavation@d soil surface sealing

with a roller (carrots, lamb’s lettuce, potato, tomato) &
- injection of the undiluted formulation in the soil (grape replanting) {QQ
- drip irrigation under a plastic film on the planting row (strawberry) ;\\'OQ
- drip irrigation on the planting row in glasshouse (cucumber, eggplant, pepper, t&ﬁﬁato)
R
N
B.8.8-1: Overview of the supported uses Ag)o’
Crop Field or greenhouse Application rate of metam—so@iﬁm Incorporation depth
RS (cm)
Carrot F 800 L/ha 408 kg a:§0ha 25 cm
Lamb’s lettuce F 600 L/ha 306 kg@.s./ha 15 cm
Potato F 300 L/ha 153 Kg a.s./ha 25 cm
Strawberry F 1200 L/ha 61($I<g a.s./ha Drip irrigation under
& plastic
Tomato F 1200 L/ha 45612 kg a.s./ha 15 cm
Grape F 2400 L/ha O 1020 kg a.s./ha 40 cm
Cucumber G 900 L/ha \b\ 459 kg a.s./ha Drip irrigation on the
A planting row
Eggplant, pepper, G 1200 L/h‘%QV 612 kg a.s./ha Drip irrigation on the
tomato O planting row
N
(]

The notifier submitted several monitoring studie&lvestigating the MITC concentrations in air. The rapporteur
summarized the data in terms of MITC air conqéf’ltrations expressed in mg/m’

{4
x$
b‘b
Blootstelling van de toepasser aan me{@hsothwcyanaat tijdens de grondontsmetting met metam-natrium in het
fabrieksaardappelgebied (Exposure, Lﬁz’[he user to methylisothiocyanate during soil decontamination with Metam-

sodium on industrial potato land) (Mulder, A. et al,1994)
Guidelines: 4

no specific guideline indicatqus’tudy meets good scientific practice
<

GLP: N

No \,O

Materials and method,sf&

Test substance: (2

Monam (Metam-%@ﬂum 510 g/L), batch: not specified, purity: not specified
«£

Experimental@vign:

Metam-sodidin was applied onto 15 different parcels at 12 different field locations in the Netherlands during soil
fumigationb%f industrial potato land in the autumn (end of September until mid of November) of 1992. Tractor-drawn
equipment was used with 12 parcels treated with spade injector and 3 parcels treated with cultivator injection
equipaiént, respectively. In order to avoid exposure during turning at the headlands all injection equipments used were
ﬁtt§8~with an anti-drip systems, ie. anti-drip caps or blow-through system. Irrespective of the injection equipment used

u
S
&
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all tractors were fitted with one to two flat driven roller for sealing of the soil. Soil fumigation was carried out by{\\o)
contractors taking part in the exposure measurements and all contractors were representative for the group of so
fumigants applicators as was the selected area of the parcels. Contractors wore overalls and were using gloves. During
injection gloves were stored inside or outside of the tractor cabin or in the overall. Furthermore, filling times anéﬁt e
number of filling operations, spills during filling and number of drip during turns at the headlands were recorded. ©
Application rate of Monam was 300 L/ha (153 kg a.s./ha). Eleven soils were classified as sandy soils and the four soils
were classified as reclaimed moor soils. Soil parameters such as soil temperature, pH, soil humidity and organic content
were determined for each treated soil in addition to meteorological parameters such as wind speed, Windggection, air

humidity and air temperature, respectively. i\@

U
Measurements of MITC in air were performed on the operators (outlet of the pump attached to the (ﬁ%trall), within the
tractor cabins and outside of the tractor cabin near the tractor driver). MITC concentrations werex&’termined by using
Dupont P4LC air pumps with a flow-through of 40 L/h. Pumps were connected to an SKC @dsorbent tube which
activated carbon as the adsorbent material. \Q
N4
Analytical methods: $
After termination of sampling adsorbent material extracted with acetone and analyzed {b? gas chromatography (GC).
Blank tests for determination of the MITC background concentration conduc, in addition to penetration
measurements for the investigation of the adsorption capacity of the adsorbent tu@\s used were performed for both
personal and tractor cabin measurements. In addition, recovery measurements @e performed to assess extraction

efficiency and recovery of MITC of spiked adsorbent material.

;\\'OQ
B.8.8-2: Injection equipment and soil parameters for decontamination of sg&rbwith Metam-sodium/MTIC
Sandy soil | ~Reclaimed moor soil
Injection equipment specification
- 11 parcels fumigated - 4 parcezk?ﬁlmigated
- 9 parcels treated with spade injectors: 7 with - 3 parggls treated with spade injectors: 2 with
antidrip caps, 2 with blow through system (1 an@&ip caps, | with blow through system turned
turned on and 1 turned off)
- 2 parcels treated with cultivator injector fitted - \t} parcel treated with cultivator injector fitted with
with blow through system, 1 turned off and 1 O\) antidrip caps
turned on ?;_,Q flat driven rollers
- flat driven rollers &-  soil sealing efficiency moderate to good
- soil sealing efficiency moderate to excellent v
&
;Sf(ﬁl parameters
pH:4.4-56 nfz?’ PH:42-58
Moisture: 13.4 —23.7 % @ Moisture: 21.5 — 32.6 %
Organic content: 4.2 - 9.1% 0 Organic content: 13.3 — 28.6 %
;\\'OQ
Findings: \Q(D
Analytical investigations: Y

Recovery experiments demon <Zfed that average recovery of MITC in spiked acetone solutions to which the content of
an SKC adsorbent tube was aéided amounted to 87 %.

On the basis of the analyticakimethod used the limit of detection (LOD) was shown to be < 0.01 pg/mL in acetone as the
solvent. After recalculati® for recovery, flow rate and pumping duration, This LOD is equivalent to ~ 1 ng MITC/ m’
air. All blank tests petformed prior to injection application of Metam-sodium on the respective fields demonstrated
background values iné?e range of <0.01 pg/mL to 0.08 pg/mL of acetone. There were two outliers with figures of 0.15
and 0.24 pg/mL whieh were due to contaminations from adjacent fields. In addition, penetration experiments did not
reveal breakthro of the adsorbent material used since no penetration of MITC to a second SKC tube could be
demonstrated an‘?i MITC was efficiently adsorbed onto the activated carbon. On four parcels exposure measurements
were perform@ﬁ in duplicate. The reproducibility of the method used was investigated in the tractor cabin air of four
different p%@als by performing duplicate measurements. Variations between values of duplicate measurements of the
cabin air prere within a range of 0.5 — 29 %.

The floW rate of the air pumps used was shown to be within 10 % of the set flow-through of 40 L/h or about
667 ’85‘?/min.

cg'.
N
&



8-122

Metam-sodium Volume 3 — Annex B — Environmental fate and behaviour August 2007
Belgium Revision August 2010
Results of personal, cabin and outside exposure measurements: S

The average exposure figures were comparable for personal and cabin measurements (about 145 pg MITC/h. fgr
personal measurements vs. about 141 ug/h in the cabin) while measurements outside of tractor cabin were considergbly
lower (27.0 pg/h) when not taking into account respective figures for parcel BG2. The cause for this difference is ‘@ue to
a higher ventilation while in the closed cabins generated MITC cannot escape which results in both higher,@%)d also

comparable figures for personal and cabin exposure. OQ

>

\
Personal and, cabin and outside air MITC exposure measurements showed that in 13 of 15 measu@ﬁents exposure

towards MITC was up to 211 pg MITC/hour. o
~Q

- During soil fumigation of parcel BG2 high exposure towards MITC was found on personafmeasurements while
exposure figures in the cabin and outside of the tractor were comparable to all other paséas treated. The higher
exposure figure was the result of filling of the tractor tanks from 200 L drums during whi& the operator/driver was
wearing gloves and subsequent storage of the contaminated gloves in the overall po&gets of the driver thereby
contributing to a high exposure towards MITC during the application period. The some\@at lower exposure figures in
the cabin of the tractor were due to open cabin windows thereby lowering cabin MIT@' concentration by dilution with
fresh air. \;o\'
D

- In parcel BG11 exceptional high MITC concentrations were found on per&al and cabin measurements due to
damage to one of the injector spades which were repaired on the field that wg&%lready treated with Metam-sodium. As
a consequence thereof both the overall and footwear of the operator/driver gcame contaminated with treated soil that
released MITC and which resulted in the observed high MITC exposure legels. This has been confirmed by the second
period of treatment on the same parcel where comparatively low MI éo concentrations were demonstrated on both

personal and cabin measurements with MITC concentrations of about % ng/h.

Exposure figures for parcels BG12 and BG13 —which are at the sa *g)location and treated at the same date- demonstrate
that although exposure figures for both personal, cabin and outside air measurements were in general low, the use of
blow-through equipment reduces exposure by a factor of ab @2 — 3 in the tractor cabin and by a factor of about 9
outside of the tractor which confirms the effectiveness of ant'bg’;ip equipment for exposure mitigation.
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B.8.8-3: MITC air concentrations and operator exposure during soil injection ¢§
Field Type of Area | Durati Air concentration (in mg Inhalation exposure in pug 6\
Code injector (in ha) | on of MITC/m®) MITC/h = -9
treated | measur Air concentration (in pg/m’) X Q;O
ement 1.25 m*/hour Q;Q
(min) b
Personal | Cabin | measure | Personal | Cabin measur§
measure | measure | menton | measure | measure | menton
ment ment the ment ment
outside qlitside
front of Font of
the é) the
Tractor O] Tractor
BGlI Spade inj. 1.28 145 0.039 0.037 0.019 48.4 459 23.9
BG2 Spade inj. 3.50 250 0.546 0.187 0.046 683.1 234.1 58.0
BG3 Spade inj. 2.34 215 0.046 0.037 0.006 57.1 ~26.6 7.4
BG4 Cultivator inj. | 5.54 245 0.058 0.073 0.005 724 S 91.6 6.4
BG5S Spade inj. 1.64 130 0.034 0.027 0.013 41.9:47 333 16.6
BG6 Spade inj. 4.84 315 0.086 0.083 0.017 1079 104.3 21.3
BG7 Spade inj. 5.41 300 0.120 0.142 0.036 1494 177.7 44.6
BGS Spade inj. 5.15 310 0.117 0.116 * cl46.4 144.4 *
BG9 Spade inj. 2.70 145 0.097 0.098 0.054 {3121.1 122.7 68.0
BGI10 Spade inj. 2.44 150 0.104 0.103 0.0495] 130.1 128.3 61.0
BGI11 Spade inj. 2.75 230 0.592 0.565 * 2 1 739.8 706.6 *E
BGI12 Cultivator inj. | 2.38 135 0.012 0.013 0,002 14.4 16.7 1.9
BG13 Cultivator inj. | 2.93 200 0.029 0.042 0015 36.3 53.1 18.6
BG14 Spade inj. 3.93 220 0.117 0.098 |~ * 146.6 122.7 *
BG15 Spade inj. 2.93 245 0.169 0.143.°9 * 211.4 178.4 *
Average 3.32 216 0.144 0.118 | 0.024 180.4 147.1 29.8
Average 3.30 213 0.116 0423 0.022 144.5 140.9 27.0
(wlo N
BG2) >y
ad: fitted with anti-drip caps Q:}
db: fitted with blow-through equipment switche &h
-db:  fitted with blow-through equipment switchgdoff
*: not conducted (BGS: rainy weather; Bﬁ& technical difficulties in mounting the respective pump units to

the tractor) (o
**: measurement lost due to strong vibrg@% of the tractor during application
b‘b
<
Conclusions: O
Metam-sodium was applied at appl@ion rate of 153 kg a.s./ha onto 15 different parcels at 12 different field locations
in the Netherlands during soil fuffligation of industrial potato land in the autumn (end of September until mid of
November) of 1992. Tractor-drfvn equipment was used with 12 parcels treated with spade injector and 3 parcels
treated with cultivator injectiqgsequipment, respectively. Soil fumigation was carried out by contractors taking part in
the exposure measurements@nd all contractors were representative for the group of soil fumigants applicators as was
the selected area of the péaccels. Contractors wore overalls and were using gloves. During injection gloves were stored
inside or outside of thegractor cabin or in the overall. Furthermore, filling times and the number of filling operations,
spills during filling ar@\umber of drip during turns at the headlands were recorded.

2
The aim of this stl,@ was to determine the MITC concentration in air at operator level (on the operator’s overall, within
the tractor cabi@%d outside of the tractor cabin near the tractor driver) during the application of metam-sodium
S

Personal cah&h@air MITC exposure measurements showed that 13 of 15 measurements were in the range of 0.012-0.169
mg MITC

¥
In2 s where repair work had to be performed or contaminated gloves were stored in the tractor cabin against the
labﬁvecommendations, the MITC concentrations were 0.189-0.592 mg MITC/m’

O
S
&
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The MITC concentrations in open air outside of the tractor cabin were in the range ND-0.054 mg MITC/m’ ¢§
N
. . .. O
The notifier proposes that “In cases where unforeseen maintenance has to be performed on the treated field appropriate
respiratory protection is recommended for the operator.” 1003
Q
Q
5
&
S
9

Blootstelling van de toepasser aan methylisothiocyanaat tijdens de grondontsmetting van bloembollen Qelen met
metam-natrium (Exposure of the user to methylisothiocyanate during soil decontamination of bulb p Is with Metam-
sodium) (De Rooij, M. et al,1993) ~Q

. X
Guidelines: (\O
no specific guideline indicated; study meets good scientific practice S
GLP: {QQ
No o
Test substance: ~‘\\'O
BASF monam, AAmonam, Shell-NMC and Luxan monam (Metam-sodium 510 g/L),J&\ﬁtch: not specified, purity: not
specified R

QQ

Experimental design: Q-

Metam-sodium was applied for soil decontamination purposes onto 11 represegﬁtive bulb parcels during 25 July and 29
August 1992 at an application rate ranging from 420 L/ha to 700 L/ha (214\13' 357 kg a.s./ha). Four of the parcels were
located in South Holland (Bloembollenstreek) and 7 were located in l\@Th Holland (Noordelijk Zandgebied). The
average area of the fields treated in South and North Holland was 1..1@ and 4 ha, respectively, and the fields were
classified as sandy soils in both areas. Soil and environmental parameters such as soil moisture content, soil and air
temperature, relative humidity, wind direction and wind speed du&@g soil decontamination of parcels in addition to
general wheather conditions were determined. 17

Soil fumigation was conducted by eight different contractors w@ voluntarily took part in the exposure measurements
during representative application of Metam-sodium. Three of Q@ eight contractors were treating two parcels each. Prior
to application of Metam-sodium the status of the contracto:@ personal equipment with regard to work clothes, type of
footwear, gloves and face masks was recorded. All parc@% were treated using specialized equipment, i.e. cultivator
injectors which inject Metam-sodium into the soil at a d@[h of about 18 — 20 cm. One equipment used for this purpose
was fitted with a blow-through device on the injector $hereby reducing the loss of Metam-sodium when turning at the
headlands. Immediately after injection the soil was @ompressed by one or two flat rollers one of which was a driven
roller to ensure that the soil was well compressed a@%l sealed. In all cases the injection activities were commenced on the
downwind side of the parcel thereby reducing ac@tional exposure as a consequence of emission of MITC form parcels

that were already treated. Q?

Q
The average tank capacity of the tractors (27450 — 500 L which were filled from 3,000 L supply tanks or 200 L drums.
Transfer of Metam-sodium from storageg-fanks or drums to the tractor tanks were accomplished by means of a positive
pressure or vacuum system. Positive;@essure systems are used for 3,000 L supply tanks while both systems were in
place for 200 L storage containers@he following parameters for the application of Metam-sodium on each treated
parcel were recorded: A(&

o
- Type and capacity of stoggéontainer
- Filling system used, ir}gctor tank capacity, number of filling procedures per parcel, filling time and total filling
volume

- Injector type, working width, number of rollers, injection depth and type of caps (anti-drip caps etc.)
- Dosage applied p ﬁ)arcel and product used
- Working directign; number of work sessions per parcel, work duration and sealing level of soil

S
For the determif@ation of exposure of MITC only the inhalation route of exposure was considered. Exposure via the
X ) . .

dermal and/or Qral route of exposure was not measured. Representative measurements were performed during filling to
gain an impfession on possible exposure during operations other than soil injection. MITC exposure measurements
were per ed on the operators/tractor drivers (personal measurements) and within the tractor cabin. MITC
concent@ons were determined by using Dupont D4LC air pumps operating at a flow-through of 40 L/h connected to
an SK© adsorbent tube with activated carbon as the adsorbent material. SKC tubes were fastened to the lapel of the
opa‘{i%rs and in the tractor cabin.

b
N
&
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-9
$
Analytical methods : \

After termination of sampling adsorbent material extracted with acetone and analyzed by a suitable gas chromatogra y
(GC) method with NP (nitrogen-phosphorus) detection. The robustness and stability of the method used for exp(a§i1re
measurements was verified by conduction of flow rate controls, blank tests for MITC background concentréfions,
extraction efficiency (recovery) experiments and penetration measurements to investigate the capacity of the ysed SKC
adsorbent tubes. Within the tractor cabins MITC concentration was determined in duplicate while single dete(rnmatlons

were carried out for ‘personal’ measurements b
9
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B.8.8-4: Injection equipment and soil parameters for decontamination of soils with Metam-sodium/MITC ¢§
Parcel Soil Parameters Injection equipment* 6\
No. -9
1 - Sandy soil - cultivator injector rg’
- moisture content: 9.4 % - anti-drip caps: no Qf
- soil temperature (5 — 20 cm): 19-22°C - flat rollers: 2 <
- wind speed: 3-5 m/sec. - powered rollers: yes §
- air temperature (1m): 17-21°C - application rate: 700 L/ha &y
- air humidity: 81-93 % 2
2 - sandy soil - cultivator injector &
- moisture content: 12.3 % - anti-drip caps: no @Q’
- soil temperature (5 — 20 cm): 16-18°C - flatrollers: 1 \"Q
- wind speed: 2 m/sec. - powered rollers: g@
- air temperature (1m): 18-20°C - application rate2420 L/ha
- air humidity: 51-63 % N
3 - sandy soil - cultivator injector
- moisture content: 10.3 % - anti-drip @s: no (leaks)
- soil temperature (5 — 20 cm): 22-26°C - flat rol],g@: 1
- wind speed: 4-5 m/sec. - powe%’d rollers: yes
- air temperature (1m): 25-27°C - ap@@ tion rate: 700 L/ha
- air humidity: 31-32 % .
4 - sandy soil - .\d\ﬂtivator injector
- moisture content: 4.8 % - Wanti-drip caps: no
- soil temperature (5 — 20 cm): 17-20°C e,_,o flat rollers: 2
. N
- wind speed: 3-5 m/sec. -4~ powered rollers: yes
- air temperature (1m): 19-22°C O |-  application rate: 525 L/ha
- air humidity: 59-92 % i
5 - sandy soil Q - cultivator injector
- moisture content: 14.5 % (,Q - anti-drip caps: yes
- soil temperature (5 — 20 cm): 16-16.5°C {\O - flatrollers: 1
- wind speed: 2-3 m/sec. § - powered rollers: yes
- air temperature (1m): 14-16°C ) - application rate: 700 L/ha
- air humidity: 97-98 % &
6 - sandy soil QO - cultivator injector
- moisture content: 12-12.5 % v - anti-drip caps: yes
- soil temperature (5 — 20 cm): 1@919°C - flatrollers: 1
- wind speed: 0-3 m/sec. C\)& - powered rollers: yes
- air temperature (1m): 18—19@ - application rate: 700 L/ha
- air humidity: 75-82 % %
7 - sandy soil b‘b - cultivator injector
- moisture content: 10-1¢% - anti-drip caps: yes
- soil temperature (5 220 cm): 15-16°C - flat rollers: 2
- wind speed: 4-6 m/3ec. - powered rollers: yes (1)
- air temperature é&ﬁn): 16°C - application rate: 560 L/h
- air humidity: 74-77 %
8 - sandy soil & - cultivator injector
- moisture gontent: 10.5-12 % - anti-drip caps: yes
- soil ten}gerature (5-20 cm): 17-22°C - flat rollers: 2
- wind gpeed: 2-4 m/sec. - powered rollers: yes (1)
- air tefmperature (1m): 16-22°C - application rate: 700 L/h
- aihumidity: 65-89 %
9 - é&ndy soil - cultivator injector
- x.'moisture content: 11-11.2 % - anti-drip caps: no
Q)Q soil temperature (5 — 20 cm): 17-18°C - flat rollers: 2
SS— wind speed: 4-11 m/sec. - powered rollers: yes (2)
OQ - air temperature (1m): 16-19°C - application rate: 560 L/h
. S |- air humidity: not measured (defective device)
,@J
I3
S
&
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B.8.8-4: Injection equipment and soil parameters for decontamination of soils with Metam-sodium/MITC ¢§
Parcel Soil Parameters Injection equipment* 6\
No. -9
10 - sandy soil - cultivator injector rg’
- moisture content: 7.6-8-4 % - anti-drip caps: no (blow-through) Qf
- soil temperature (5 — 20 cm): 17°C - flat rollers: 2 <
- wind speed: 5-6 m/sec. - powered rollers: yes (2) §
- air temperature (1m): 19-20°C - application rate: 700 L/h &
- air humidity: > 90 % A
11 - sandy soil - cultivator injector &
- moisture content: 7.6-8.4 % - anti-drip caps: no (w/% ow-
- soil temperature (5 — 20 cm): 17°C through) \‘9
- wind speed: 5-6 m/sec. - flatrollers: 2 Q
- air temperature (1m): 17-18°C - powered rollersiyes (2)
- air humidity: > 90 % - application r@[@: 700 L/h
*:  cabin windows and doors were closed in tractors of all 11 parcels; with the exception@}' tractors on parcels 2 + 3,
all tractors were equipped with ventilation \\'O
,éb
&
Findings: Qg)
Analytical investigations: . §

Recovery experiments demonstrated that average recovery of MITC in spik@\' acetone solutions to which the content of
an SKC adsorbent tube was added amounted to 66 %. . @o
On the basis of the analytical method used the limit of detection (LOD).was shown to be < 0.01 pg/mL in acetone as the
solvent . Blank tests performed prior to injection application of Metanzsodium on 5 representative parcels (parcels 1, 4,
8, 9 and 10) demonstrated background levels of MITC below the li{ﬁ;q of detection (< 0.01 ug/mL). Good repeatability
could be shown for the duplicate measurements within the tractorggabin since measured figures differed on average by
3.15 % only. N

KS
Penetration experiments did not reveal breakthrough of th CSKC adsorbent tubes since no penetration of MITC to a
second SKC tube could be demonstrated and MITC was e@iently adsorbed onto the activated carbon. MITC quantities
in the first adsorbent tube were 3.2 ug and 34 pg indicssa?ing that the adsorbent capacity of one tube is high and that
MITC figures obtained after work up of the tubes accusately reflect the actual airborne MITC concentrations.

The average flow rate of the air pumps used was %w}tg)wn to be 39.6 L/h (or 660 mL/min) which was within 1 % of the set
flow-through of 40 L/h (or 667 mL/min). (\)&
o
Results of personal, cabin and outside expogyre measurements:
Nearly all contractors were wearing suitable and effective protective equipment, i.e. shoes or boots, overalls and gloves,
during filling and soil injection of Metam-sodium. Gloves were stored outside the tractor cabin. Only one contractor
working on parcel no. 2 was wearing;@ gloves but washing the hands immediately after filling at the company. None
of the contractors used a face mask\g
o

During the MITC measureme s‘derformed after soil injection application of Metam-sodium it could be demonstrated
that in most cases obtained figures for personal measurements were comparable to or slightly higher than corresponding
figures for cabin measurements in the respective parcels. Only in parcels no. 5 and 6 figures for cabin measurements
were higher than for pers@n(gl measurements in the same parcel and it was indicated that this might have been the result
of a defective injector gaiistruction. Furthermore, large differences in the measured MITC exposure levels were noted
among the various paréels which might be due to a combination of influencing factors such as wind speed and wind
direction, moisture gontent in the soil and rate of transformation of Metam-sodium to MITC. The measurement results
gave no clear indi@ion for a connection between the level of MITC exposure and the presence of special equipment in
the cabin or the\b%e of soil sealing technique used.

QO
In general, I@Qflest exposure figures for both personal or cabin MITC exposure were measured particularly at the end of
the decon@ﬁlination period when decontamination of the endlands was performed which is explainable by release of
MITC fm%l Metam-sodium that leaked on the ground of the end lands or into shallow soil when the tractor was turning.
In paréels 10 and 11 soil injection was performed by the same contractor using soil injection equipment with blow-
thrqﬁgh system. When the blow-through system was switched on considerably lower MITC exposure levels (about 6-

O
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times lower) were measured in parcel 10 as compared to parcel 11 when the blow-through equipment was not operating. \Q@

In parcel 11 leakage of Metam-sodium was reported from the injector thereby contributing to higher MITC exposurB\
levels on personal and cabin measurements, respectively (0{0

The contribution of filling operations to exposure towards MITC was investigated on five separate measurements. For
the treatment of parcels 2 and 9 a positive pressure filling system was used and virtually no MITC was detectedduring
filling and measured personal and cabin MITC levels were in good agreement with each other. For the trgatment of
parcels 5 and 6 a vacuum filling system was used and relatively high MITC exposure levels amounting ’8%5, 58 and
77 ug MITC/m® were detected during filling. However, no clear conclusion can be drawn for parcels<® and 6 since
higher personal MITC exposure would have to be expected if filling contributes largely to exposure towards MITC. In
addition, filling is assumed to represent a small fraction of the whole working period which relag)ﬁmes the exposure

towards MITC found in parcels BGS5 and 6 during filling operations, respectively. ‘;Q
o
B.8.8-5: Results of MITC concentration in air and operator exposure after application of\ﬁetam-sodium on bulb
parcels j’
Parcel No. MITC concentration in air MITC exp, Sure
(Application (mg MITC /m’) (mg/pers@n/d)*
rate L/ha) Personal Tractor cabin Personal ,éff' Tractor cabin
measurements measurements measurements ;9 measurements
1 0.045 0.041 0.3%29") 0.359
(700) )
2 0.006 0.006 6 0.054
(420) %\@5
3 0.037 0.025 .@O 0.325 0.216
(700) QO
4 0.047 0.031 ‘Z?b 0.412 0.267
(525) Q
5 0.109 0.119 ~Q® 0.951 1.044
(700) S
6 0.170 0.187 N 1.491 1.637
(700) L
7 0.044 0.042 @ 0.388 0.370
(560) 292
8 0.105 O.O@J 0.918 0.612
(700) 2
9 0.162 HA59 1.421 1.392
(560) ,S\)&
10 0.011 Q7 0.013 0.100 0.116
(700) 0
11 0.068 S 0.066 0.597 0.574
(700) Rl
Average parcels 0.073 > 0.069 0.641 0.604
1-11 N
(1)

*: assuming 7 h per working daygbody weight: 70 kg/person, inhalation of 1.25 m*/hour

Conclusions: «

Metam-sodium was appli ﬁor soil decontamination purposes onto 11 representative bulb parcels located in Province
Holland during 25 July,éﬁd 29 August 1992 at an application rate ranging from 420 L/ha to 700 L/ha (214 to 357 kg
a.s./ha). The fields we{g@kclassiﬁed as sandy soils in both areas.

Soil fumigation w; coconducted by eight different contractors who voluntarily took part in the exposure measurements
during representafive application of Metam-sodium. Three of the eight contractors were treating two parcels each. Prior
to application &Metam—sodium the status of the contractors’ personal equipment with regard to work clothes, type of
footwear, gloves and face masks was recorded. All parcels were treated using specialized equipment, i.e. cultivator
injectors which inject Metam-sodium into the soil at a depth of about 18 — 20 cm. One equipment used for this purpose
was fitt ith a blow-through device on the injector thereby reducing the loss of Metam-sodium when turning at the
headlands. Immediately after injection the soil was compressed by one or two flat rollers one of which was a driven
rollgﬁo ensure that the soil was well compressed and sealed. In all cases the injection activities were commenced on the

i
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downwind side of the parcel thereby reducing additional exposure as a consequence of emission of MITC form parcels ¢§
that were already treated. 6\
X2

The aim of this study was to determine the MITC concentration in air at operator level (outlet of the pump attach@to
the overall, within the tractor cabin) during the application of metam-sodium. No difference is observed betwebh the
measurements on the operator’s overall and within the tractor cabin. ,\6@

The MITC concentrations in air during metam-sodium application was in the range 0.006-0.187 mg MITG¢m’ . The
MITC concentrations measured during the filling of the application equipment are within this range (0.033,°0.058 and

9

0.077 mg MITC/m’) 2
&
S
Methyl isothiocyanate volatilisation from fields treated with metam-sodium (Saeed et al, 2000) ~Q®
Conclusions: S

The publication properly describes the experimental design, analytical methods and results obtaiﬁed.

The MITC concentrations in air after application of Metam-sodium by means of soil injection on two fields in
Wisconsin are reported. Concentration of MITC in air at three heights (10, 100 and 200 cnﬂ%bove 2 arable fields were
measured following application of Metam-sodium formulation at an application rate of @0 1/ha corresponding to 166
kg a.s./ha. Maximum MITC concentrations in air were 7.4 pg/m’ recorded 10 ¢ @bove ground 6-8 h following

application and minimum concentrations of 0.2 pg/m’ recorded 200 cm above grou - 35 h following application.
9
&
&
P
o\fb
Measured and computed concentrations of Methyl Isothiocyanate in the iraround fumigated fields (van den Berg F.,
1993) b\
Guidelines: Q)‘Z?
none Q;\
GLP: ~Q
x

No QO
Material and Methods : >

The behaviour of Metam sodium and MITC in soil as v@ as the emission of MITC in the air was described by a
computer simulation model and results compared Wit]a‘ﬁneasured figures after soil injection application of Metam
sodium into the soil of two selected fields in the Nethettands (field A near Valtermond and field B near Eeserveen). For
both fields, Metam sodium was applied at an applicg\ion rate of 300 L/ha (510 g Metam sodium/L) and injected at a
depth of approx. 18 cm using a horizontal bl injector with spray nozzles below the blades and subsequent
compression of the soil with a roller. The treat@@ area comprised 5.9 ha for both fields. The two soils (A/B) had pH
values of 4.3 (A) and 5.2 (B), the organic ma@z&'r content was 13.8 % (A) and 6.2 % (B), the mineral fraction <2 pm
was 2.5 % (A) and 2.2 % (B), and the min 4l fraction ranging from 2 — 50 um was 7.2 % (A) and 6.2 % (B). During
the first few weeks after soil injection theigverage temperatures in the plough layer of fields A and B were 12 °C and
11 °C, respectively. The concentration ITC in the air around the two fields was measured four to five times in a
period of 7 — 9 days following soil inje€tion of Metam sodium. Sampling of MITC was accomplished by charcoal tubes
and air samples were taken in a hi J\’nt of 1.5 m above the soil on each sampling day. Samples were collected at
different sampling points with one?)to two samples taken upwind of the treated field and four to six samples taken at
sites downwind of the treated field. Samples were stored under cool and dark conditions prior to extraction with acetone
and analysis by GC with NP (afittogen-phosphorus) detection.

The LOD was given with 20 pg/m’ for the measurements on field A (performed 1986) and 1.0 pg/m’ for the
measurements on field B formed 1987). The concentration patterns of MITC in the air around the treated field were
calculated with the PAL\@oint—area—line) model which is based on the Gaussian plume concept where it is assumed that
dispersion from point @rea and line sources results in Gaussian distributions in both the lateral and vertical directions
through the plume gﬁpersing from that source. Input data for this model comprise field size (km) and orientation,
source strength/rateéof emission (g/m?/sec.) and source height (m). Hourly values of the MITC emission rate into the air
were taken as thd&ource strength and the source height was set to 0 m. In the PAL model the downwind concentration
in the air calcufated is proportional to the source strength. Further data required by the PAL model are wind speed, wind
direction, at@gfspheric stability and mixing height.
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B.8.8-6: Measured concentrations of MITC in the air downwind of fields A and B * after injection of metham-sodium ¢§
SN
o)

];Lr;l:c?ii;::lr El;l;izison Downwind distance Concentration in air (ug/m’) B
(days) (ng/m?/sec) (m) computed measured Qc{’\
Field A o>
1.9 0.80 0 4.7 <2.0 N
1.9 0.80 51 2.4 <2.0 S
1.9 0.80 192 0.8 3.1 kS
2.9 1.30 0 3.9 27 &
2.9 1.30 55 2.0 2.6 A7
5.0 1.10 0 14.0 210
5.0 1.10 150 8.2 2.9
6.9 0.79 0 1.8 _<2.0
6.9 0.79 51 1.0 9<2.0
6.9 0.79 99 0.7 & <20
Field B O
1.1 0.03 0 0.1 D 1.8
1.1 0.03 50 0.1 A2 3.1
1.1 0.03 90 0.1 P 1.1
1.1 0.03 130 0.0 X 1.0
1.1 0.03 170 0.0 . & <1.0
3.1 0.53 0 2190 <1.0
3.1 0.53 45 0,95 <1.0
3.1 0.53 125 @3 <1.0
5.2 0.95 0 03.9 1.6
52 0.95 40 2 32 1.2
52 0.95 74 2 25 <1.0
52 0.95 111 a0 21 <1.0
52 0.95 178 JS 1.6 <1.0
6.9 0.92 36 3 3.6 1.3
9.1 0.77 0 < 3.0 <1.0
9.1 0.77 47 5 1.4 <1.0
9.1 0.77 82 o 1.0 <1.0
9.1 0.77 130 0.6 <1.0
9.1 0.77 204 0.4 <1.0

*Field A: pH 4.3; organic matter 13.8%; soil payticle size: <2 pm: 2.5%, 2-50 um: 7.2%
Field A covered an area of 5.9 ha and was t’r@%ed in early Oct. 1986
o
Field B: pH 5.2; organic matter 6.2%; scéPparticle size: <2 pm: 2.2%, 2-50 um: 6.2%
Field B covered an area of 3.4 ha and,@s treated end of Sep. 1987
\be
2
Conclusions: %)
During the first 5 days after t@njection of metam-sodium into the soil of the first field, the concentrations of MITC in
air measured at downwindcsites (sampling height 1.5 m above the soil surface) ranged up to a about 3 pg/m’.
Thereafter, the MITC coné@ntration was below the detection limit of 2.0 pg/m’. At sites downwind from the second
field, concentrations oﬁ\ﬁITC in air of up to 3 pg/m’ were measured one day after injection of metham-sodium.
Measurements durin ﬁe following 6 days resulted in concentrations up to 1.6 pg/m’. Thereafter the concentrations
were below the deteetion limit that was lowered from 2 to 1 pg/m’.
S
«Q
Operator and \'tander inhalatory exposure to MITC during and after breaking of the seal after soil fumigation with
Metam-sodidin (Schepel, E.G. and Dijksterhuis, A., 2003)

Guideliness’
no speci’é guideline indicated
GLP:- &
Yes
o

N
&

§V'
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Materials and methods: ,~§)
Test substance: 6\
Luxan Monam (Metam-sodium 510 g/L), batch: G070009514 (batch 1); GOA010564 (batch 2), purity: 508 g/l (batch\o)
1); 501 g/l (batch 2) &

¢

Experimental design: <

Metam-sodium was applied onto three sandy soil fields in the Northeast of the Netherlands with a rate of 300 I/ha of a
510 g/l Metam-sodium solution (153 kg a.s./ha) . In every field of the study, two separate parts (2 hayeach) were
cultivated at different time points. Cultivation means breaking of the seal to let the remaining MITC dissipate from the
soil. The breaking of the seal took place 14 to 17 days after fumigation (first time) and 21 to 33 daysafter fumigation
(second time). All the investigations were done in the autumn (mid of October until mid of Decembe&&f 2001.

0
During the breaking of the seal (from the beginning until the end of cultivation of each test plo Sair at the level of the
tractor cabin and air from the breathing zone of the driver was sampled and was investigated (ﬁo the amount of MITC.
Furthermore, MITC concentration in the surroundings of the fields was measured by means ampling pumps set up at
50 and 100 m downwind and at right angles to the wind direction. The pumps were installed at 1.5 m height. Sampling
was performed at different time intervals after the soil breaking; 8 h sampling starting vy\ the beginning of cultivation
(subdivided in 2, 2, and 4 h sampling periods) and 4 h sampling starting 24 h after the &(ﬂ'tivation.
The MITC exposure on the fields was measured under controlled conditions by meagss of tunnels with sampling pumps
at the inlet and outlet of the air. Sampling was performed during different til&(t_z,%tervals after the soil breaking to
determine the emission flux for MITC directly at the soil surface. ~
Soil parameters such as soil temperature, pH, organic matter content were de§?mined for each treated soil in addition to
meteorological parameters such as wind speed, wind direction, air hug?ty and air temperature, respectively. Soil
samples were taken one to two days before the breaking of the seal, in order to determine the MITC residue in the top

layer of the soil. >

Jol
MITC concentrations in air were determined by using air pumps \@§ a flow-through of 40 L/h. Pumps were connected
to an SKC adsorbent tube with petroleum based charcoal as fhé adsorbent material. After termination of sampling
adsorbent material was extracted and extract analysed by GCﬂgPD.
QO
Analytical methods: §
Blank tests for determination of potential MITC backgr@d concentration in air were taken 25 meters from the edge of
the field (windward side) for 8 h starting with the begitining of cultivation. Twenty-four hours after cultivation another
measurement was made for 4 h. In addition the adsor%on capacity of the adsorbent tubes used were investigated for the
MITC air measurements and for the MITC emissigfl flux measurements (i.e. breakthrough samples). In addition, a test
was conducted to check if a known quantity O@plied MITC is still quantifiable after 2 or 4 h of aeration and after
sample preparation as for the other samples tak§‘l (fortification of SKC tubes — field spikes).
N 2
Findings: Q>
Analytical investigations: {\b
Fortification experiments with SKC tubes (field spikes) demonstrated that average recovery of MITC at a level of 0.01
mg/l was 84 % and at a ten-fold higher level it was 82 %. These results are within the criteria for method validation
(SANCO/825/00 rev. 6 “Guidancedocument on residue analytical methods” dated 20 June 2000).
On the basis of the analytical m@od used the limit of detection (LOD) was shown to be 0.01 mg/L in the extract. No
penetration of MITC to a s d SKC tube could be demonstrated and MITC was efficiently adsorbed onto the
activated carbon (no breakﬂ(go gh).

%

MITC concentrations in\s,é}l:

In untreated fields no Pﬁ‘ITC was found (controls). In treated fields MITC was found at levels of about 0.1 up to 14.96
ng/g dried soil 13 tq.d'g days after fumigation with Metam-sodium, which demonstrates the effectiveness of the sealing
after application. §

«Q
MITC concent@tions at the breathing zone of driver and in the tractor cabin:
During the soil cultivation 14-17 days after fumigation an amount of MITC was detected with an average exposure

to MITC .96 pg/m’ in the breathing zone and 2.09 pg/m’ in the cabin. When the soil cultivation was performed after
3 to 4.5 seeks, MITC was not detected in the driver’s breathing zone nor in the cabin.
The highest MITC concentration was 4.62 ug/m’ at the breathing zone of a driver that did the cultivation 14 days after

fumigation.
Cg' .
N
&
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Table B.8.8-7: MITC concentations in the driver’s breathing zone and in the tractor cabin 6\\'
Location/ Days after fumigation MITC - breathing zone MITC - cabin <
fumigation date (ng/m*) (ng/m*) o
Field 1/ 17 <LOQ " 0.97 o
15 Oct 2001 22 <LOQ <L0Q
Field 2/ 14 4.62 3.42 §
25 Oct 2001 21 <LOQ <LOQ >
Field 3 14 1.26 1.88%
7 Nov 2001 33 <LOQ <L
Y LOQ = Limit of quantification = 0.01 mg/l MITC in extract @

Qé;Q
MITC in the surroundings of the fields: &
No MITC was detected in the air surrounding the fields 1 and 2 with one exception; for field2, which was cultivated 15
days after fumigation and at < 50 m distance to the field a maximum concentration of C in air of 0.67 pg/m’ was
determined. N
In the surroundings of field 3, MITC was found in the air, when cultivation took pl@@ 14 days after fumigation. The
downwind concentration of MITC in air was 8.88 pg/m’ at 50 m during the first 2 ;But a rapid decrease to 0.63 ug/m’
was noted 6 to 10 h after the cultivation. At 100 m, MITC concentration in air was 4.70 ug/m’ initially, but
decreasing to 0.45 pg/m’ after 6 to 10 h after cultivation. When cultivatio Qas done 33 days after fumigation, no
MITC was detected in the surroundings \9

N

Table B.8.8-8: MITC concentrations in air surrounding the fields cultivatedpoclfter fumigation

Field 1 |[0-2 h after cultivation |2-4 h after cultivation |4-8 hafter cultivation 24-28 h after
o cultivation
day 17 [<LOQP" na.” . n.a.
day 21 |<LOQ n.a. fna. n.a.
Field 2 |0-2 h after cultivation |1-3 h after cultivatimg\' 6-10 h after cultivation |24-28 h after
< cultivation
day 14 [<LOQ <LOQ except left \?" <LOQ <LOQ
50 m: 0.6660 pn
day 21 |<LOQ <LOQ N <LOQ <LOQ
Field 3 |0-2 h after cultivation |2-4 h after qzzﬁltivation 6-10 h after cultivation |24-28 h after
@ cultivation
day 14 | <LOQ except <LOQ exeept <LOQ except downwind: | <LOQ
downwind: downyand: 50 m: 0.6331 pg/m’;
50 m: 8.8834 pg/m’; 50 M22.6038 pg/m’; 100 m: 0.4461 pg/m’
100 m: 4.6951 pg/m’ 1%&%: 1.2490 pg/m’
o
day33 |<LOQ <1.0Q <LOQ <LOQ

Y LOQ = Limit of quantification = 00@' mg/l MITC in extract
* n.a. = not analysed A@

%)
MITC emission flux: O
For field 1, only in the first lf(after breaking the seal a detectable flux of 8 pg/m*.h was found. On field 3, MITC was
detected in the air in the gdtmels with the highest flux (18317 pg/mz.h) determined in the first 2 h after cultivation 14
days after fumigation. T{I\ll@ ollowing day (24 h after breaking the seal) the flux was 610 pg/m>h.
Conclusion: Q(D
Inhalatory expos o MITC for workers re-entering the fumigated field and potential bystanders was assessed during
and after the ﬁrs{(ﬁreaking of the seal after soil fumigation with Metam-sodium. MITC concentrations determined in the
breathing zone“of the drivers and in the tractor cabin (mean of 1.96 and 2.09 pg/m’, respectively; maximum level of

4.62 ug/m’) @ well as concentrations from measurements surround the fields (maximum of 8.88 pug/m’ seen 2 h after
cultivationc})btan be used to estimate potential worker and bystander exposure to MITC.
¥
-9
N
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-9
N
\\Q
)

Emissie en Verspreiding van Methylisothiocyanat bij Grondontsmetting in Kassen (Emission and Spreading of Meth
Isothiocyanate with Soil Decontamination in Glasshouses) (den Tonkelaar and Heidema,1988) Q‘;’J
Guidelines: Q;Q
no specific guideline indicated <
GLP: Q

no ©
Materials and methods:
Test substance:

AAmonam GC (Metam-sodium 510 g/L), batch: not specified, purity: not specified

O/é

Experimental design: &
The soil disinfection at an application rate of 1950 L/ha of a 510 g/L formulation (995 kg a.@?ﬁha) was performed in a
glasshouse (0.123 ha) located in ‘s-Gravenzande (The Netherlands). The desinfection took place in the morning of 15
October 1986 by means of self-propelled tooth injector. Injection took place at a depth o%é-ql) 0 cm. After injection, the
soil was covered within 5 to 10 minutes with a low-density polytethylene foil with a tl\x@ ness of 30pum. After 7 days
(morning of 22 October), the foil was thrown open and finally removed on 24 Octobec%{b
N

The following parameters were continuously measured during the experiment: ®0)
- concentration of MITC in the glasshouse Q-

- temperature under the foil in the glasshouse (2 places) and outside the glasshouse
- humidity in the glasshouse NG
- wind speed and direction outside the glasshouse {,_,o

N
Several air samples were also taken outside the glasshouse at lee side 9@3 at 20 m distance of the glasshouse.

&
Analytical methods: 17
The MITC in the glasshouse was determined by infrared spectrometry (20 places for the samplings).

o

MITC concentrations in air outside the glasshouse were d@trmined by using air pumps with a flow-through of 0.5-
1.125 L/min. Pumps were connected to an SKC adsorbe@? tube with active carbon as the adsorbent material. After
termination of sampling adsorbent material was extraai& and extract analysed by GC/NPD. Samplings were made
downwind of the glasshouse at two locations on the le@de and on two locations at 20 m distance
@

Findings: @

Table B.8.8-9: Course of MITC concentratie.a@ in the greenhouse during a period of 5 days after soil injection
application of Metam sodium at a rate of 1,950%E/ha

Time 12 | 24 36 40 3@7‘ 54 60 72 78 84 96 108 120
(h) s

MITC | 65 | 52 40 | 49.5 £33.7 | 51.6 | 42 226 | 279 | 179 | 84 8.4 4.7

-3
(mg/m*)’ N
' only approximate concentrations@?ren, derived from the graphs in the study reports
AN

%)

O
The MITC concentrations o %fe lee side and at 20 m of the glasshouse were at levels of 0.15-0.25 mg/ m’ for the first
100 hours after application@he MITC concentrations sharply decrease afterwards and reached a constant level of
around 0.01 mg/m3 for 100-200 hours after application. The values are approximate concentrations derived from the
graphs in the study repQ@‘ts.

2

. N
Conclusions: «O
The study pre&nts several shortcomings (reporting of raw data, reporting of the analytical validation). The RMS
however considers that this data bring valuable information for the final risk assessment.
The soil disinfection at an application rate of 995 kg a.s./ha was performed in a glasshouse (0.123 ha) located in ‘s-
Gravenz@de (The Netherlands).
MITC@oncentrations in the air of the greenhouse ranged from 65 mg/m’ on the day of application to 4.7 mg/m’ on day
5 aﬂés\application (transient increase of MITC level at plastic removal). The MITC concentrations on the lee side and

@.
S
&

SV‘
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at 20 m of the glasshouse were at levels of 0.15-0.25 mg/ m’ for the first 100 hours after application. The MITC{x
concentrations sharply decrease afterwards and reached a constant level of around 0.01 mg/m® for 100-200 hours afteg\
application. 2

&>

Q(D
\Q

Operator exposure to methyl isothiocyanate (MITC) and methyl isocyanate (MIC), and air monitororing of h@ﬁ"c MIC,
carbon disulfide and methylamine following use of metam sodium (Links IHM, et al., 2006)
Guidelines: {‘\’\
no specific guideline indicated &
GLP: >
no
Materials and methods:
Test substance:

Soluble concentrate (Metam-sodium 510 g/L), batch: G5A0041796, purity: not specified IS
Q
Experimental design: \O
The soil disinfection at an application rate of 300 L/ha of a 510 g/L formulation (153 Jé@ a.s. /ha) was performed in a 6.5
hectare field located in Raven/ Eyendorf (Germany). The desinfection took plack “n 2™ November 2005, between
13:16 h and 18 h by means of a tractor mounted with a Rumpstad shear injector. JBe machine featured a working width
of 3 meters. Metam sodium was loaded in the tank that was located at the front, of the tractor. Via a flexible pressure
tubing, metam-sodium was transported under pressure to the spray valves b\ w the plough. The Rumpstad injected
metam-sodium at a depth of 15 to 20 cm and worked the soil with a roto<fitler. After injection the soil was flattened
with a roller that was part of the application equipment. "2
L

MITC and MIC concentrations in air were monitored at 16 locations Gx\ﬁeld boundaries (locations 1 to 8) and at 100-
225 m distance from the field (locations 9 to 16). CS2 and methyldmine concentrations in air were monitored at 4
locations (1 to 4) at field boundary. The measurements started at m 20-15:50 (during application) and lasted for 4 days

(2-5 November). &
Q

QO

N

The following meteorological parameters were continuo@gly measured during the experiment: temperature relative
humidity, wind speed and direction. Cloudiness was alsoceported twice a day.

The concentrations of MITC and MIC were measu éa at 16 locations around the field. The concentrations of CS2 and
methylamine were measured at 4 locations aroun%&e field.

Analytical methods: ‘Z?

MITC, CS2, MIC and methylamine concent@%ons in air in the field were determined by using air pumps connected to
an adsorbent tube. After termination of %h\phng adsorbent material was extracted and extract analysed by GC-NPD
(MITC), GC-MS (CS2) or HPLC (MIC Q«nd Methylamine).

\\.
Findings: Q(b
Table B.8.8-10: MIC and MITC @ncentratlons (ng /m’ air) at operator level during the application of metam sodium

(one measurement on a 5 hour difation)

OIQ)IJe operator Inside tractor Outside tractor
MIC <% <4 Sample lost
MITC 496.51 70.33 107.88

~
Qrz?
Table B.8.8-11: R@@ge of MITC concentrations (pg/m3 air) in the field during a period of 0-4 days after soil injection
application of Mefaim sodium

Location Q Range of MITC
g concentration  in
$ pg/m’
1 (ﬁeld@?o’undary, upwind) <0.042 Measurements during the whole study duration
2 (ﬁe@ﬁoundary, upwind) <0.042 Measurements during the whole study duration
3 (ffeld boundary, downwind) 4.47-23.71 Measurements during the whole study duration

S
&
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4 (field boundary, downwind) <0.042 —1.82 Measurements during the whole study duration ,~@\0)

5 (field boundary, upwind) No valid result - 6\

6 (field boundary, downwind) 4,77 —24.35 Measurements during the whole study duration (0{0

7 (field boundary, downwind) 4.21-13.31 Measurements during the whole study duration (g

8 (field boundary) <0.042 — 6.85 Measurements during the whole study duration g

9 (100 m of the field, upwind) (0.08) Two valid measurements on 2/11 and 4/11 :\\.

10 (100 m of the field, upwind) (0.09) One valid measurement on 4/11 R o

11(100 m of the field, upwind) (0.04) One valid measurement on 2/11 Q)O

12 (100 m of the field, downwind) 0.66 — 3.62 Measurements during the whole study dlp,@\tion

13 (100 m of the field, downwind) 2.10-13.19 Measurements during the whole study @"ation

14 (100 m of the field, downwind) <(0.042 —35.96 Measurements during the whole studyZduration

15 (200 m of the field, upwind) (0.10) One valid measurement on 5/11 é\'v

16 (200 m of the field, upwind) (0.09) One valid measurement on 5/1 1\Q

* : The measurements on locations 5, 9, 10, 11, 15 and 16 were not considered in the final c??usions of the study.
Conclusions: .\oQ

The soil disinfection at an application rate of 300 L/ha of a 510 g/L formulation (153 %@.s./ha) was performed in a 6.5
hectare field located in Raven/ Eyendorf (Germany). The desinfection took place on 2" November 2005.

MITC concentrations in the air at a distance of 0 to 100 m of the field during a peri@of 0-4 days after application were
in the range <0.00004 to 0.036 mg/m’ . MITC concentrations in the tractor cabift were at level of 0.070-0.076 mg/m’
during application. N

-QO

xS

%
Levels of CS, , methylamine and MIC were respectively <0.4 mg/m3 , <O.QOQ\>7 mg/m3 , <0.004 mg/m3 (<LOD) at day 0-
4 after application, for all samplings. é\\

N
>
o
Q
~Q®

Predicted Emission rates of MITC into air in the EU using the g@CUS Groundwater Scenarios with the PRZM model
(Jarvis, T., 2004) RS

Guidelines: O\)

not applicable ;OQ
GLP: Q>

No (not applicable) (§

(]
_ S
Modelling procedure: @
“The operator exposure studies performed by P&ﬁlder et al (1994) and de Rooij et al (1993) were conducted in climates
which are representative for the climatic co (itions in Northern Europe. However, no corresponding studies after soil
injection application of Metam sodium byditeld tractor-mounted equipment were performed in Southern Europe where
climates are much warmer. In Southern §ope transformation rates of Metam sodium to MITC are assumed to be much
higher which results in greater MITGC@mission rates and MITC concentrations and thus, a higher operator exposure
towards MITC during soil injection @plication of Metam sodium. For extrapolation of the measured operator exposure
figures obtained in the exposure studies performed under climatic conditions representative for Northern Europe to
climatic conditions commonly @observed in Southern Europe, modelling with PRZM within the Focus GW
(groundwater) shell was 6236 ted to estimate emission rates of MITC on the first day of application for different

representative scenarios. T ean daily emission rates (in g/cm?/day) based on simulation of 26 years for application
scenarios during spring, aqimen and summer were estimated for different locations in Europe and application rates and
the results of the estima{& are presented in Table B.8.8-12 . Applications in Hamburg during autum and applications
during summer in Seviﬂ% are considered to be representative for typical applications in Northern and Southern Europe,
respectively. In addition, the application scenario in Hamburg is comparable to that used in the study of de Rooij et al
(1993) as regards dpplication timing, dose rate and climate. The modelling results obtained from the Focus GW shell
can therefore be@pplied for both extrapolation of the MITC concentration above treated fields and operator exposure
assessment in éb'uthern Europe. The comparison of the mean emission rates in Hamburg for applications during autumn
(9.26E-06 */day) with the mean emission rates estimated for applications in Seville during summer (2.73E-
04 g/cmzl@) yield 30-fold higher emission rates for Seville. It can be reasonably estimated that 30 times higher
emission‘fates on day one in the hot climates of Southern Europe will result in 30-times higher MITC concentration in
the airawhen compared to the results of the operator studies performed by de Rooij et al (1993). For this assumption the
fastéf photodegradation of MITC in the air is neglected.

g
S
&

SV‘
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X2
N
Table B.8.8-12: PRZM modelling results for the mean volatilisation of MITC (in g/cm?/day) on the day of applicatiogx\'

in different climates and at different Metam sodium application rates X2
PRZM modelling results f?
Carrots (Autumn, 800 1/ha) o
Chateaudun Hamburg | Jokioinen | Kremsmunster | Piacenza Porto Seville Thi)é"\
1.01E-05 9.26E-06 | 9.67E-06 9.3E-06 - 1.82E-05 2.22B-05
Lettuce (Summer, 600 I/ha) D
Chateaudun Hamburg | Jokioinen | Kremsmunster | Piacenza Porto Seville {Z} Thiva
1.33E-05 6.62E-05 | 4.4E-05 5.76E-05 - 0.000173 0.00027300-’7.26E-05
Tomatoes (Spring,12001/ha) O
Chateaudun Hamburg | Jokioinen | Kremsmunster | Piacenza Porto Sev'rt% Thiva
8.48E-07 - - - 8.2E-06 | 7.29E-06 | 4.74E-05 | 4.91E-06
S
S
Conclusions: S

On the basis of the volatilisation modelling, the notifier estimated that the oper: Y exposure in Southern Europe
(Sevilla) is 30 times higher than in the conditions of autumn uses in Northern Eu&@e (Jokioinen) (where the various
monitoring studies have been performed). (0.000273/9.67E-6). &
This modelling indicated that the volatilisation is in the range 0.491-27 kg ML@Q/ ha/ day . This would correspond to 24
- 1350 mg MITC/m’ air if we assume equal distribution of MITC in a 2 nﬁir layer above the field, with complete air
renewal after 24 hours. 4

&
Focus models have been developed with the aim to provide accurate @ng. It is not proven that these models are able
to provide realistic PEC air for highly volatile substances. The result@were included as additional information.
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Betteley, 2001 (UCB 811/013383)

Method of calculation:

Calculation with Atmospheric Oxidation Program (based on Atkinson method, AOPWIN v1.90)

Findings and conclusions: q;Q

Metam-sodium: &
&

Hydroxyl rate constant = 64,3 .10™'> cm*molecule-sec
= DTs,=1.997 hours
(assuming a hydroxyl radical concentration of 1.5 x 10°® OH radicals/cm?)

N
KS
Conclusions &
Study is Acceptable. Metam-sodium is expected to be very rapidly degraded in air. @o

Photochemical degradation of Methyl isothiocyanate (MITC) in the gas phase (szg’?) H. et al. 1987)
Guidelines: .
OECD Test guideline on Photochemical Oxidative Degradation, UBA Berlini\&6

Yes 9
&
Material and Methods : Q?b
Test substance: Q
MITC, chemical purity: > 99%, supplier: Fluka QQ
Experimental design: o

To determine the direct photostability of MITC in the gas phaSe, the substance was irradiated with wavelengths above

290 nm at 30°C. Starting concentrations were 10~ and 10"hol/l. The concentration of MITC and volatile conversion

products were determined every 10-60 sec with a mass a@yzer. All photoproducts with a concentration of 0.5% of the
9

starting material were identified. >

S
In addition, the stability of MITC towards OH-radi s was determined. The substance was irradiated with wavelengths
above 230 nm at 30°C in the presence of HO , which reacts under these conditions directly to HO- and NO,-

radicals. The starting concentration was 10 m((zg}l' for MITC and 10™" mol/l for HONO,.

A xenon lamp with water-cooled Pyrex filt¢ was used as the light source for irradiation above 290 nm. In the case of
the OH-radicals experiment, a quartz f@@r was used for the wavelength area above 230 nm. Quantification was
performed by a gas-phase mass analyze&\which was directly connected to the irradiated reaction vessel.

S
Findings: \0@
Table Irradiation of MITC With@avelengths above 290 nm in nitrogen and air
Initial Hywmidity Gas phase K DTs
concentration o (%) (sec™) (hours)
(mol/l) 0
6.0x 107 2\0 40 Nitrogen 1.19x 10 1.6
40x10° 40 Nitrogen 520x 107 3.6
40x10° @ 40 Air 2.55x 107 7.6
48x 1070 40 Air 2.90x 107 6.2
6.4 x 10 40 Air 295x10° 6.4

&
“MITC c Q\Peasily be degraded at wavelenghts above 290 nm, which are representative for the troposphere. The half-life

in the aip varies between 6.2 and 7.6 hours. The reaction is accelerated if the experiments are done under nitrogen
atmosghere. Under these conditions a half-life of 1.6 hours was observed, at an initial concentration of 6.0 x 107
mo}‘f’ml, corresponding to 150 ppm.

O
S
Q_

s?‘
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&

With the mass analyzer system and capillary GC/MS investigations some conversion products were identified after §\\'
hours irradiation: COS, CH;NH,, CO,, CO, SO,, CH;CN and NH;. The main reaction is the formation of SO, 28
CH;CN. Addition of water leads to methylamine and COS. All substances formed react under the experim@tal
conditions subsequently to mineralisation products such as NH;, CO and CO,.] Q

%

Q
The results from this experiment with OH-radicals and irradiation showed that MITC reacts very rapic$9 with OH-

radicals in the gas phase. A relative reaction constant of 16.0 x 10'> cm’/mol x sec was observed. g
In the presence of OOH-radicals, MITC is completely degraded in 30 min.” <§
(S)

Conclusions:
The study has been reevaluated. See below

Q

-O
Photochemical oxidative degradation of Methyl isothiocyanate in the gas phase (Zetzsv{&. 1992(a))
Guidelines: \é\’
OECD Test guideline: Absolute methods to determine the rate of reaction with OHggdicals, OECD/UBA, Berlin 1990
GLP: <&
Yes N
Material and Methods :
Test substance :

Methyl isothiocyanate, chemical purity: >99.5%, supplier: Fluka

N
o\r’o‘
@

b\Q
Experimental design : Q)‘Z?

The experimental technique used throughout this study is ﬂashqp%otolysis—resonance fluorescence. OH-radicals are
produced by photolysis of water vapour by means of a VUV\‘ﬂhSh lamp, and the hydroxyl radical concentration is
monitored by observation of the 308 nm resonance fluorescen&e after excitation with a gas discharge resonance lamp.
From time-resolved detection of OH decays in the presengs of reactive species the gas kinetic rate constant of the
hydroxyl radical reaction with the test substance is deduce@

AN
(%)
Findings: O

The gas phase reaction of MITC with OH-radicals wa% studied in Argon at temperatures between 296 and 353 K with
the flash photolysis-resonance fluorescence technigue. All observed OH decays in the presence of the test substance
were strictly monoexponential indicating pseudq,ﬁrst—order conditions. The apparent rate constants vary from 3.9 to 4.9
x 10 ecm’s™ between 295 and 353 K, respecqﬁ?ely. The observed reaction was probably an abstraction of an H atom,
i.e. an OH attack at the methyl group. @

Fromk =3.9 x 10 cm’s™ at T =296 K Q(g a global tropospheric OH-radical concentration of 5 x 10° cm” the half-life
of MITC was calculated to be 40 days;\\' he degradation via reaction with OH radical is a relatively limited process.
Conclusions:
The study has been reevaluated. Sg@ elow

%)

O
&
3
Smog chamber investiga\t"ibn of the tropospheric degradation paths of Methyl isothiocyanate (Zetzsch C. 1992(b)
Guidelines: (Dk
OECD Draft Test gqjj%line: Absolute methods to determine the rate of reaction with OH radicals, OECD/UBA,
Berlin 1990 §

GLP: «Q
Yes &
Material andafiethods:
Test substanice
MITC bo
Experimental design:
N
6.
S
Q&

s?‘
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\.
&
S
S
&

The experiments were performed at 300+2 K in a 2.4 m’ glass vessel in nitrogen atmosphere at 50% relative humidity{\\o)

and atmospheric pressure. The smog chamber was irradiated by metal vapour lamps with 3.5 mm borosilicate filt

glass and a cut-off wavelength of 300 nm. The chamber was flushed by pure N,, known amounts of O, were adde@o
achieve a mixing ratio between 60 ppm and atmospheric composition (21%). The OH-radicals are produced (g%m
different sources, such as direct photolysis of H,O, or photolysis of HONO or from photochemical degradation %‘Q\I 0,.

Ozone was produced by photolyzing O, under slow flow conditions. <
MITC and the indicator compounds for OH were constantly monitored at 50 min intervals by capillargr GC and
FID/ECD detection. >
@
Findines: <
indings: &

The tropospheric degradation of MITC was simulated in a smog chamber experiment at room tempeétature (300 K) in
order to assess the environmental half-life of the compound. With the full spectrum of the solar sim&tor (cut-off at 300
nm) and using H,0, as a precursor of OH, direct photolysis is observed to dominate in the obserygd decay, OH-radicals
contributing less than 15% to the degradation. The photolytic rate constant was observed tQQbe 22 x 10° s, The
photolytic rate constant increases slightly with increasing levels of MITC, but drastically wjﬁ decreasing levels of O,
by more than a factor of three at 60 ppm O, in N,. This autocatalytic behaviour closely resefiibles that of CS, photolysis
and may explain the observed quantum yield of almost 3 at initial levels of 30 ppb MIT% @d 21% O,.
>

For environmental solar irradiation conditions of July at sea level in middle Europ@d assuming a quantum yield of
one, a photolytic rate constant of 1.8 x 10 s'1 was obtained leading to a half-life o&;@)S days. If the determined quantum
yield of 3 is considered, the half-life would be only 1.5 days, since the half-life ﬁ'directly proportional to the quantum
yield. This half-life is in very good agreement to the photolytic half-life of M[”l&?'determined in air .

N
Direct photolysis o\(Z>
Directed photolysis is observed to dominate in the observed decay of MITE. The photolytic rate constant was observed
to be 2.2 x 10” s, For environmental solar irradiation conditions of July*at sea level in middle Europe and assuming a
quantum yield of one, a photolytic rate constant of 1.8 x 10 s'1 was <2Tl>tained leading to a half-life of 4.5 days.

Reaction with OH radicals <
Degradation by reaction with OH-radicals is a limited process (rg‘ﬁts in good agreement with the previous study by
Zetzsch C. 1992(a) {\O

Reaction with O3 in the dark Rs
The reaction of MITC with ozone is limited (k (g3 pom 03 in we ap = (3.0 + 2.2) x 107 em’ s7 )
Products appearing from the degradation processes N

The major degradation product is methyl isocyanate (CEE\ICO) that has been recovered at levels ranging from 31 to
63% of the MITC consumed, irrespective of the expeq&lental conditions. The only other degradation products COS
and SO, were found at lower level. No quantitativecgaformation on the production of these compounds could be
obtained. \éb

Conclusions: S

The study has been reevaluated. See below ‘Z?Q

&
Added in June 2008 (< addendum dat{ngune 2008) — peer reviewed in June 2008:
As point of clarification 4.7, the ap@licant had to provide a calculation on the photochemical degradation of active

metabolite MITC in the atmosphejg. . The Notifier’s position and the RMS conclusion which were reported in the
addendum dated June 2008 are r@%rted hereunder as the conclusion of the peer review.

O
Methylisothiocyanate (MIT@Q stability in air (photochemical degradation) (Hooke K., Jarvis T, 2008)
The decomposition rate g\@ustant of methylisothiocyanate (MITC) in air occurring through reaction with hydroxyl
radicals was estimated according to the method of Atkinson using the Atmospheric Oxidation Program (AOPWIN

version 1.92, US EPA):" This method estimates the rate constant for the atmospheric gas-phase reaction between
photochemically pr%&lced hydroxyl radicals and organic chemicals and between ozone and olefinic/acetylenic
compounds. N

O

The decompostion rate constant of MITC in air following reaction with hydroxyl radicals was calculated to be 0.1360 x
10"% cm® mol8cule'sec”’. Assuming that the 12 hour daytime hydroxyl radical concentration is 1.5 x 10° molecules.cm’
3, the half-life was calculated to be 78.6 days (12 hr day).

O
The deg)mposition rate constant of MITC in air following reaction with ozone was not calculated since only olefins and
aceg@nes are calculated.

.
S
&

§V'
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determination :
Study 1: X2
Photochemical degradation of Methyl isothiocyanate in the gas phase (Parlar H. et al. 1987) (gg
Direct photolysis : 6.2-7.6 hours Q
In presence of OOH radicals, MITC is completely degraded in 30 minutes ¢
Study 2:
Photochemical oxidative degradation of methyl isothiocyanate in the gas phase (Zetsch C. 1992a) >
Half life: 40 days. @
Study 3: &>
Smog chamber investigation of tropospheric degradation paths of Methyl isothiocyanate (Zetsch C. 19$.7b).
July, sea level middle Europe DT50: 4.5 days (quantum yield 1). If the determined quantum yield & is considered,
half life would only be 1.5 days. (\5\

Xo
The above studies were submitted in the EU dossier and summarized in the DAR. However \ﬂ?eir results have not been
considered in the final assessment since it is not possible to check the relevance of the s&ly and to relate the DT50

determinations to real operator exposure situations. . §

The RMS has considered that the numerous field studies investigating the actual MIT &ncentrations in air were more
appropriate to assess the behaviour in air. These studies were performed during the V@ous steps of metam-sodium
application (soil injection, seal breaking, soil injection in glasshouse) by profession@% under the conditions of the
practice (material, protective equipments, application period in autumn, realistic ration of the work). Data on the

MITC concentrations in air at operator level (in the tractor) and at bystander 1@@'(at several meters of the field, outside

However studies according to OECD guidance have been performed and provide further refinement of the half-life §
SN
o)

the glassh: ilable. >
e glasshouse) are available o\(b
Conclusions of the peer review: a new data gap has been proposed . Q@
N
>
Q)’D
<
%

Added in August 2010 ~Q

xS
“A data gap to address the atmospheric fate and behaviour ITC including global warming ozone depletion, long
range transport and deposition, and to address the potentigbcontamination of surface water and soil by deposition in
the vicinity of the applied areas was identified by the meen@ of experts.”
<

b"o

Fate of methyl isothiocyanate (MITC) in air. (Terry AZ}Q(ZOlOb)
4
Introduction O

Metam-sodium, a soil fumigant, rapidly degradgg&to form the major degradation product Methyl Isothiocyanate (MITC).
MITC has a high vapour pressure and is released as a gas upon degradation of metam-sodium. Consequently, there is
known to be volatile loss of MITC from f@@s treated with metam-sodium. It is necessary to provide information on the
fate of volatile pesticides in air as part ‘©f the registration/re-registration of pesticides in the European Union (EU)
according to Directive 91/414/EEC (th@uthorisaﬁon Directive; Anon, 1991).

&
The FOCUS Air Working Group @CUS, 2008) have suggested a tiered approach to evaluating the risk from volatile
pesticides. Here the long term, dong range risk from MITC will be examined, as the short range, short term risk
associated with volatile loss ot MITC has been investigated elsewhere (Terry, 2010).

Structure of atmosphere\’é\
o)

The atmosphere can beﬁivided into a surface boundary layer (the troposphere; ca 15 km high), the stratosphere (which
includes the ozone }g@er and extends to 50 km above the earth’s surface) and the mesosphere and ionosphere. The
troposphere has a @ore stable, restricted movement phase closest to the ground (extending up to a few kilometres), and
a more ﬁee—mo‘(@kg phase beyond that. Dispersion of a pesticide released into the stratified, more stable troposphere at
the regional s¢ate (defined by FOCUS as long-range transport; over ca 1000 km) is on the order of from hours to
several days~Movement into the more free moving troposphere tends to take on the order of a few weeks to months.
Therefore, the distance that a volatile pesticide will be transported depends on how long it resides in the atmosphere.
Substanges can be removed from the atmosphere via two mechanisms: transformation and deposition.

Trfu[éoormation
Cg'.
N
&
N
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Transformation of pesticides in air is not a consideration for short range transport, but becomes a significant factor for\{\\oj
long range transport (LRT), because the “capacity for pesticides to be transported over long distances is a function (8\
their atmospheric lifetime, which is the result of emission and removal processes” (FOCUS, 2008, page 45). In .f\aj:t
“long-range transport of pesticides will occur when compounds have a significant lifetime” (FOCUS, 2008, page 4%?

Q

There are two main transformation pathways for pesticides in the atmosphere: ,\@Q)

Q
e Photooxidative processes (indirect photolysis), reactions with photo-induced reactive species suc}bgs hydroxyl
radicals (OH), ozone (O;) and nitrate radicals (NO;), i\@
* light-induced reactions (direct photolysis), where pesticides are directly transformed followifig absorption of
light. This is possible only for molecules absorbing at wavelengths greater than 290 nm. @
~O
Generally, the indirect processes are more important, with the reactions with hydroxyl r dicals being the most
significant. Reaction with ozone and nitrate radicals tends to be more significant for moleculeé~ ith double or multiple
bonds. N
<

Deposition %\\OQ
Deposition is the removal of a substance from the air compartment to the aqua‘ei@\S or terrestrial compartment. Wet
deposition is the removal of substances in precipitation, whereas dry depos't@% from the gaseous phase is the
partitioning of substances to the soil or water phases, or uptake by plants. Pestieides can be in the gaseous phase or
adsorbed to particles, and are usually distributed between these two phases(ﬁr'om the gaseous state, wet deposition
occurs via dissolving of the substance in rain, and dry deposition by molecul%? dispersive deposition. Material adsorbed
to particles (aerosols) is subjected to wet deposition by rain out of aergsols, whereas loss of material adsorbed to
particles by fall out constitutes dry deposition. There are many different factors, apart from the physico-chemical
properties of the pesticide, that affect wet and dry deposition. No sta@’clrd calculation frameworks with respect to the
individual importance of these processes are available. ‘\Q)’D

\~'Q®

XS

The FOCUS air Working Group (FOCUS, 2008) concluded\@;hat a tiered approach for determining whether LRT needs
to be considered can be applied. If the DT5, in air obtainedia a Structure Activity calculation is less than 2 days, then
further consideration of LRT is not required. The 2 day I@@ger is somewhat arbitrary, but the workgroup considered this
value conservative enough to give confidence that a ®Tsy below 2 days would mean that a pesticide would not be
subject to LRT. If the trigger is exceeded then the DTy in air can be experimentally determined in the laboratory. If this
determination credibly returns a DT, value of less-than 2 days then no further consideration of LRT is required. Where
a DTj of less than 2 days cannot be established@hen LRT needs to be considered, but only generic advice was given
about how to go about this. Consequently, #’termining the DTsy in air constitutes an important first step in the
evaluation of fate in air. @Q

x$

FOCUS trigger for Long Range Transport

<
P
o
Structure Activity (Atkinson calgﬁation)

Transformation of MITC in air

at which the test molecule nirght react with hydroxyl radicals, ozone and nitrate radicals. For MITC, the Atkinson

<
The Atkinson calculation j@gﬁ@)structural approach (based on a large database of measured values) to estimate the rate
calculation returns a DT50\ ue of 78.6 days (12 hour day; 1.5 x 10° hydroxyl radicals/cm’; Hooke and Jarvis, 2008).
o)

&
Qo)
Laboratory determifrations of the fate of MITC in air
y o

Three studies ar@vailable. The last of these (Zetzsch, 1992b) is the most informative and comprehensive and will be
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Parlar (1987) O
>

&

A study was conducted to investigate the degradation of MITC in air, in the laboratory, according to the EPA G@%eline
161-4. This was prior to GLP. The study report gives a comprehensive description of the apparatus usedSand the
analytical aspects of the study. An attempt was made to measure the direct photostability of MITC, with i@diation at
>290 nm and this revealed that direct photodegradation was an important transformation process for MI'IE&€. However,
no control substances were employed, and no direct measure of light intensity used was measured, su€h that the rate
constant for the degradation (4 x 10 mol/L; corresponding to a half life of 7.6 hours) could not b&%extrapolated to
environmentally relevant conditions. ~Q®

In addition, the rate of reaction with hydroxyl radicals was measured by introducing hydroxy@dical—precursors and
irradiating at >230 nm. In this case control substances with known reaction rates with hydroxyl radicals were also
included such that a rate for reaction of MITC with hydroxyl radicals was derived (koy 16 12 ¢m*/mol/sec, which is
2.657 x 10" cm’/molecule/sec). This translates to an environmental DTs, (12 houc day; 1.5 x 10° hydroxyl
radicals/cm’) of just 4.83 hours. However, no attempt was made to exclude the direc%@gradation of MITC, and this

almost certainly led to an unreliable koy value. W&

"
&
Zetzsch (1992a) o~
9
An investigation was carried out to measure the degradation of MITC vigteaction with hydroxyl radicals (Zetzsch,
1992a), according to the OECD guideline “Absolute methods to determin@ the rate of reaction with hydroxyl radicals”
in “The rate of photochemical transformations of gaseous organic cefipounds in air under tropospheric conditions
(1990)”, under GLP. )
‘\Q)
This study employed Flash photolysis — Resonance Fluorescence FP-RF), whereby hydroxyl radicals were formed in a
reaction vessel by photolysis of water vapour by means of aflash lamp, in argon, and the decline of the produced
hydroxyl radicals monitored by observation of the 308 nm resénance fluorescence after excitation with a gas discharge
resonance lamp. From the time-resolved detection of the hédroxyl radical decays in the presence of the MITC the gas
kinetic rate constant of the hydroxyl radical reaction with the test substance was deduced. The rate of reaction was
measured at five different temperatures and the rate cogﬁhnt (3.9 x 107" em’/sec at 23°C) deduced. This corresponds to
an environmentally relevant DTs, of 27.4 days (12 haur day; 1.5 x 10° hydroxyl radicals/cm?). It was determined that
there was a small amount of direct photolytic degra@a@ion of MITC under these conditions, but that it was quantitatively
insignificant. D
&
Q‘D
Zetzsch (1992Db) 0
b‘b
The third investigation was a very int_e@ve study of the fate in air of MITC using a very sophisticated smog chamber
(Zetzsh), under GLP, carried out (as a@s Zetzsch, 1992a) at the Fraunhofer Institute in Germany. This experimental set
up consisted of a 2.4 m® reaction jeSsel, up to seven lamps (with assorted filters) and very sophisticated control and
analytical facilities. The experi@nts were run in an nitrogen environment with variable, but precisely measured
amounts of oxygen present. THe investigation was prompted by the Zetzsch, 1992a study, because it wasn’t clear what

the theoretical transformati g/processes had been. This smog chamber investigation was designed to more closely
examine the degradation Q{ ess.

However, it became clé\f early on in the investigations that, against expectations, the direct photodegradation of MITC
was a more importantdransformation process than the reaction of MITC with hydroxyl radicals. As such, investigations
were undertaken \@%Ch minimised the presence of hydroxyl radicals (or other reactive species) so that the direct
photodegradatio@'\process could be studied more thoroughly. Conditions were found such that the direct
photodegradation to be expected under environmentally relevant conditions could be measured (excluding an
autocatalyticféndency of MITC, and at environmentally relevant oxygen levels). The absolute intensity and spectrum of
the lamps e measured, as was the quantum yield. These data were compared to the spectrum and intensity of natural
sunligh 'moJuly, at sea level, in middle Europe, and a rate constant of 1.8 x 10"%/sec derived for these conditions. A first
order.\ 50 of 8.9 days (12 hour day) can be calculated from this rate constant.

N

Cg'.
S
&

§V'
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Having understood the direct photodegradation of MITC, Zetzsch went on to measure the indirect phototransformationxi\\o)

of MITC in the presence of a variety of reactive species. The rate of reaction with hydroxyl radicals yielded a ra
constant (ko) of 5.1 x 10™"* cm?/sec, which translates to an environmentally relevant DTs, of 20.97 days (12 hour d\ay;
1.5 x 10° OH radicals/cm®; rate constant 7.65 x 107/sec). This compared well with the rate derived using the Pgash

photolysis — Resonance Fluorescence method used in Zetzsch, 1992a. Q;Q
sQ
N

The reaction of MITC with ozone, in the gas phase, was measured, and found to be low. With an ozone concettration of
1000 ppm the rate constant was measured as 3 x 10° cm’/sec. Thus reaction with ozone is not one of the significant

transformation pathways in the atmosphere. é@

i

Experiments using various Noy species (e.g. NO, generated from precursors in situ) revealed an addﬁional significant
transformation process for MITC in the gaseous phase. In these experiments direct photolyﬁig’ was excluded as
irradiation was >360 nm (and direct photolysis ceases at these wavelengths for MITC). The @xact reactive species
responsible for the transformation could not be isolated in this study, but was believed not to\ft\)e an NO, species, but
rather an oxygen reactive species designated O(’P) in the report formed via reactions with N& species. Modelling was
used to infer a reaction rate of MITC with OCP); 3 x 10" cm3/sec. The report gave a t@ospheric concentration of
OC’P) of 2.5 x 104 /cm’, and this yields an environmentally relevant reaction rate of 7.5.)&0'7/sec for MITC, which is a
DTsy of 21.4 days (12 hour day). Although there is less confidence in this value t for the other transformation
processes reported, it is still clearly a significant transformation route for MITC. \é\'

These various reaction rates can be combined, as all these processes will e proceeding independently in the
troposphere. Table 1 summarises the consequent rate constants and environrséhtally relevant DTs, values associated

ith them. N
W1 cm o\(b
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Table 1 Summary of Reaction Rates for MITC in Air (derived from Zetzsch, 1992b) §
N
o)
DTS5 in troposphere -9
Process Rate Constant (12, a) Q(Z;o
1 Direct photodegradation 1.8 x 10/sec 8.9 &
RS
2 Reaction with hydroxyl radicals 7.65 x 107/sec 22.0 b§
. . . 4
3 Reaction with OCP) species 7.5x 107/sec 21.4 :\\
Direct photodegradation and 6 0\_)
& Reaction with hydroxyl radicals 256kl Ondlvee 6% L
Direct photodegradation and S
5 Reaction with hydroxyl radicals and 3.315x 10%sec 48 .S
Reaction with OC’P) species \§°
<

It can be seen that the maximum environmentally relevant DTs, in air is 8.9 days, arisin@%rom direct photolysis alone,
but that when the reaction with hydroxyl radicals is also factored in the DTs, reduc 10 6.3 days. Although there is
uncertainty associated with the rate constant derived for the transformation mediated\é?f the OCP) species, this is clearly
an important degradation pathway and including this process reduces the air DT’ tQ,Q.S days. Given that transformation
is only one of the removal processes at work in the troposphere (loss by depositi@? being the other significant process),
these derived air transformation DT, values are worst case as a measure of th.ecgé'movaI of MITC from air.
N
&
&
&

S
Although there are many different factors, apart from the physico-&gfemical properties of the pesticide, that affect wet

and dry deposition, it is clear that loss of pesticides from thq%ir via deposition is an important removal process

Removal of MITC in air by Deposition

(FOCUS, 2008, and see Figure 1). {\6\'
Y
N
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Figure 1 Pos@le atmospheric partitioning pathways and deposition routes for pesticides in air

However, standard calculation frameworks for the estimation of removal rates via these processes is available.
Nevertheébss, it is possible to consider importance of these process in a qualitative manner.
-9
N

Cg'.
N
&
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&
&
S
OO
O

On page 40 of the FOCUSr document an approach is outlined which can help give an indication of the phases that aCQo)

substance will likely equilibrate to (‘environmental distribution’). A plot of logKow vs logKaw (Kaw is th&
dimensionless Henrys Law Constant) is presented in Figure 2: 2

2
S

At exists predommantly mair -
B: exists predominantly in w e}?\?
C: exists predominantly in é@l

Others: multiple media Shemlcals

Q
(van de Meent et al. F998)

lo g KC"U"J' b\Q

Figure 2 Distribution of substances between air sub- compartn@ﬁlts according to physical properties (FOCUS,

2008, page 40) \

(®)
The logKow for MITC is 1.05 (Flack, 1997), and the Kaw is@sen by:
&
_ HLC b&f
AW = T
RT (§

Where HLC is the Henrys Law Constant, R is the (&Versal gas constant (8.314) and 7 is the temperature (in °K).

The HLC for MITC is 14.2 Pa m*/mol (ITA 2& 02), which gives a calculated Ky of 5.829 x 10 Hence, logKaw is -
2.23. MITC’s likely partitioning between th¢’ various air sub-compartments is indicated in Figure 2. It can be seen that
MITC is likely to be found in air, bub-with a high affinity for water. Therefore, it is likely to be partitioned
predominately between the air and atgdespheric water (including aerosols). This implies that MITC is susceptible to
both wet and dry deposition and that iﬁvill be readily scoured out of the air column by precipitation.



X
8-146 Q)Q
Metam-sodium Volume 3 — Annex B — Environmental fate and behaviour August 2007 §
Belgium Revision August 2010 boo
-9
N
\»‘@
MITC Long Range Transport, potential contribution to global warming and ozone depletion @)
.9
2

(0]
It can be seen from the considerations presented above that MITC has a transformational DTs in air of between 4:® and
6.3 days. In addition, this can be considered as an under estimation of the removal rate of MITC from air becaq@qﬁ will

also be subject to removal from the air by both wet and dry deposition. OQ

Given this air DT, range it is possible that MITC may be transported on a regional scale (up to 1000 km),ga the
constrained troposphere layer, but is unlikely to travel more widely because it is not persistent enough to@love into the
free moving troposphere layer (see section 1.1 above, and FOCUS, 2008). In addition, MITC is rapidlggegraded in soil
(DTsp 2.1 days), and is not unduly persistent in water (hydrolytic DTs, at pH 7 and 25°C of 50 days; g;owrie, 2005).
MITC’s relatively low LogP (1.05, Flack, 1997) also indicates that it will not bioaccumulate in the\ﬁod chain. When all

these factors are combined it is clear that MITC is not a threat to remote, pristine environments. &
X

Ozone depletion potential of a substance depends on a number of factors (FOCUS, 2008). ain consideration is the
persistence of the substance in the atmosphere being long enough so that significant” quantities can reach the
stratosphere. This requires an atmospheric residence time of >1 year. MITC clearly does @ot have such a long residence
time in the atmosphere and was found to react only very slowly with ozone (Zetzsch, @Zb). As such, MITC cannot be
considered as a candidate as an ozone depleting chemical. O\j}
Likewise, the global warming potential of a substance depends on the chemicﬁg)s residence time in the atmosphere
being >1 year (FOCUS, 2008, page 163). MITC clearly does not have such a lgfig residence time in the atmosphere and
so cannot be considered as a candidate as a contributor towards global warm\i(@.
)
Conclusions ) Q@
MITC has been shown to have a worst case DT in air of between 4.8 @d 6.3 days. Consideration of the removal from
air of MITC via wet and dry deposition suggests that MITC’s actual @Eidence time in the atmosphere will be shorter
than these determined transformational air DT, values suggest. A]@ough transport on a regional scale (up to 1000 km)
cannot be ruled out, it is also clear that MITC will not be transpgtfed further than this, and together with MITC’s non-
persistence in soil and water, and it’s low bioaccumulation potgfitial, mean that it is not a threat to remote, pristine
environments. MITC’s short atmospheric residence time (<<\§1 year) also means that it does not constitute a risk to the
ozone layer, or contribute to global warming. OQ
\Q
)
Conclusions of the RMS (§b
It needs to be borne in mind that at this time there is no framework within Directive 91/414 to assess the risk
arising from LRT, and particularly to the po a%ility of different sensitive species (FOCUS 2008).
The hazard potential to the atmosphere (loiig range transport) has been assessed according to the Focus
guideline (2008). It depends strongly on the atmospheric residence time lifetime, which in turn depends on
the rate by which removal processes (wgt and dry deposition, chemical conversion) take place.
The estimation of the chemical conversi@?s based on the reassesment studies that have been submitted in the original
dossier. MITC has been shown to hav,%@ T50 in air of a few days (DTs, in troposphere (12 hr, days): 4.8-6.3 days),
much less than 1 year. Even if the q\l@ity of studies and the accuracy of the resultscannot be fully assessed by the RMS,
similar estimations of degradation for other fumigants that have been performed by means of data proposed in the
Guidance “Pesticides in air: consitlerations for Exposure assessment. SANCO/10553/2006 Rev 2 June 2008 indicate
that the results are plausible hylbromide, DT50 oy ragicals: 5-5 10® days; 1-3 cis-dichloropropene, DT50 o ragicals and
orone: 1.9 10° days; choropicr'{n, DTS50 photolysis: 0.28 days; , methylisocyanate (degradate of MITC) DT50 ppoolysis: 2.39
days) (,\(D
\'O
The estimation of rem@ﬁal of air by deposition has been performed on the basis of the physicochemical properties
indicate that that M is likely to be found in air, but with a high affinity for water. Therefore, it is likely to be
partitioned predominately between the air and atmospheric water (including aerosols). This implies that MITC is
susceptible to bg:@ wet and dry deposition and that it will be readily removed of the air column by precipitation.
O
Short deg‘rad@%on rates of MITC in soil (DTs, 2.1 days) and in water (hydrolytic DTs, at pH 7 and 25°C of 50 days;
Lowrie, 2@) as well as its low bioaccumulation potential (MITC’s relatively low LogP: 1.05, Flack, 1997) indicate
that the @( related to residues re-deposited in remote environments is negligible. MITC does not contain halogen
atoms-ghd has not been considered by Montreal convention as a compound responsible of ozone layer depletion.

N
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B.8.9 Summary of behaviour in air and predicted environmental concentrations in air (PECa) (Annex IIIA 9.3) §

&

Metam-sodium -9
Atkinson calculation of the oxidative photodegradation of Metam-sodium: the hydroxyl rate constant obtained wasrﬁ}
x 10" cm?/molecule-sec and the half life was 1.997 hours based on 24h-day (assuming a hydroxyl radical concee}gation
of 1.5 x10° OH/cm?). The a.s. is not persistent in atmosphere. <
Q
)

Metam-sodium is moderately volatile (vapour pressure of 5.75 .107 Pa at 25°C). It is very slightly volati}i‘bfrom water
(H=1.28 x10° Pa.m*mol at 25°C). &

U
S
Q)O)
MITC 0

X
As revealed by the various soil metabolism study and by the water/sediment studies, MITC is the r@t significant volatile
compound that can potentially reach the air. MITC is considered to be a highly volatile substanceXvapour pressure of 1739
Pa at 20°C, interpolated from measurements at 15°C and 25°C). MITC is moderately volatile @}n water (H=14.2
Pa.m*/mol at 20 °C) Q
P
\S(b
The notifier submitted several field studies investigating the actual MITC concentra%‘bns in air. These studies were
performed during the various steps of metam-sodium application (soil injection, reaking, soil injection in
glasshouse) by professionals under the conditions of the practice (material, protective equipments, application period in
autumn, realistic duration of the work). Data on the MITC concentrations in a%ht operator level (in the tractor) and at
bystander level (at several meters of the field, outside the glasshouse) are avg&able.
9
The rapporteur summarized the data in terms of MITC air concentration@e\xpressed in mg/m’

All the studies indicated that the largest amounts of MITC are rele@(gd to air at soil injection and for a few days after
application (1-5 days). The levels of MITC released afterwards a@at seal breaking are much lower.
.

The levels of MITC at several meters from the field are low (ﬁlo comparison with the levels released at application site)
and transient (no detectable level after a few days) §
Q)

2

A high variability of the MITC concentrations is olz%rved for the various experiments. This variability cannot be
explained in terms of application rate or material usgd:
©)}
D
Modelling simulations were provided by the @miﬁer to evaluate the variability of MITC concentrations in air. The
validity of these simulations is questionable. Q‘Z?
{4
x$
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Table B.8.9-1: Overview of the monitoring studies of MITC in air §
Operation | Study Metam-sodium | MITC concentration | MITC concentration | Reference 6\
location Application in air at operator in air at bystander -9
2)
rate level level Q(b
During soil- |15 fields, 153 kg a.s./ha Inside the tractor: outside the tractor: (Mulder, A. et
. N
injection The 0.012-0.169 mg al,1994) N
using tractor |Netherlands MITC/m’ ND-0.054 mg MITC/m’ §
mounted Q)b
. . \
equipment levels after 2 minor Q
incidents: contaminated Y
gloves inside the cabin, Q)Q,
contaminated soil on N
shoes: QO
0.189-0.592 mg o
MITC/m’ N
During soil- |11 fields, |214 to 357 kg Inside the tractor: - ) § (De Rooij, M.
injection The a.s./ha > et al,1993)
using tractor |[Netherlands 0.006-0.187 mg MITC/ (o\\,
mounted m’ . S
equipment Q(-Z’
(including Q
tank filling) ,1\\,0
4-78 hours |2 fields, 166 kg a.s./ha. - Aboye the treated fields |(Saced, L. et al.,
after soil- Wisconsin (sail%’plings at 10-200 cm|2000)
injection "gght, 4 to 78 hours
using tractor After treatment):
mounted &
equipment ¥ 10.0002-0.0074 mg
o MITC’
1-5 days after |2 fields, 153 kg a.s./ha. - \b\ at a distance of 0 to 214 [(van den Berg
soil-injection |The O\) m of the field : F., 1993)
Netherlands S max level of 0.003 mg
> MITC/m’ at day 1-5
(§ after application
During soil |3 fields, 153 kg a.s./ha Insid@“yfle tractor: - (Schepel, E.G.
cultivation, |The ND.0046 mg MITC/ and
14-17 days  |Netherlands Dijksterhuis,
after N A., 2003)
fumigation b(b
(seal Q
breaking) ,\\9
During soil \\}‘Z? Inside the tractor: ND |-
cultivation, 3- A(D
4.5 weeks OQ)
after &
fumigation ’§
(seal S
breaking) ES
N
OJQ
N
«Q
'S
‘)
S
OO
@b
N
I3
S
&
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Operation | Study Metam-sodium | MITC concentration | MITC concentration | Reference ,1('\\0)
location Application in air at operator in air at bystander 6\
rate level level -9
During soil- |1 994 kg a.s./ha Inside the glasshouse Outside the glasshouse |(den Tonkelaar (Z;O
injection glasshouse, (no operator present):  [(0-20 m distance): and Heidema, Q;Q
using self-  [The 1988) N
propelled Netherlands maximum level of 65 0.15-0.25 mg MITC/ m’ §
equipment mg MITC/ m®, 6 hours |, 0-4 days after >
. . 9
after treatment; treatment; é‘\’\
L
Around 40 mg MITC/  [constant level of around Q)Q,
m’, 0-3 days after 0.01 mg/m’ for 4-8 days ,;Q
treatment after application. (\O
X
around 4.7 mg/m’ at day {Q\Y
5 o
During soil- |1 field, 153 kg a.s./ha Inside the tractor: at a distance of 00”100 [Links I[HM, et
injection Germany 0.070-0.076 mg m of the field: \,\(b al, 2006
using self- MITC/m’ highest residé%os levels
propelled found do ind of the
equipment field ;
Levels;¢7<0.00004
(<LOD) to 0.036 mg
MIQQ;/m3 at day 0-4
g@r application
DlLevels of CS, <0.4
~Q® mg/m3 (<LOD) at day
3 0-4 after application, for
< all samplings
Y
~QO\) Levels of methylamine
2 <0.027 mg/m’ (<LOD)
Qb at day 0-4 after
Q)(b application, for all
(DO) samplings
&
Q(b Levels of MIC <0.004
P mg/m3 (<LOD) at day
b(b 0-4 after application, for
all samplings

The following MITC air concentraﬁo&ls are proposed for the operator/worker/ bystander exposure risk assessment.
AN
Q

Soil-injection using tractor m{o(/@ted equipment (including tank filling)

- Exposure of the operator @ing soil-injection (including tank filling)

The level of 0.187 mg C/ m’ can be considered as a realistic worst case for operator exposure during soil injection.
The max level is 0.592 fitg MITC/m’ after minor incidents during application (contaminated gloves inside the cabin,
contaminated soil 01}0 shoes)

- Exposure of theaporker at seal removal (soil cultivation), cress test
The level of 020046 mg MITC/ m® can be considered as a realistic worst case for worker exposure at seal removal and
cress test. @

S
- Expos é"of the bystander during soil-injection
The leygt of 0.054 mg MITC/ m’ can be considered as a realistic worst case for bystander exposure during soil-injection
of m\t@m—sodium in field.

i
S
&

SV‘
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Glasshouse use (drip irrigation system)
- Exposure of the operator -9
The operator is not present in the glasshouse during application (closed system). Limited exposure can be expectedq‘;’J

during filling.

- Exposure of the worker at seal removal (soil cultivation), cress test
The level of 4.7 mg MITC/ m’ can be considered as a realistic worst case for worker exposure at seal rem(@% and cress
test. <9

<
Q@
- Exposure of the bystander S
The level of 0.15-0.25 mg MITC/ m’ , at 0-20 m distance, 0-4 days after treatment, can be considef‘ég) as a realistic
worst case for bystander exposure during the application of metam-sodium in glasshouse. Bysta@ers should not be

allowed to stay near glasshouses (0-20 m) during treatments. S
N
N
Exposure to CS,, MIC, methylamine O

AN
Levels of CS, , methylamine and MIC were respectively <0.4 mg/m’ , <0.027 mg/m’ ,,@.004 mg/m’ (<LOD) at day 0-
4 after soil injection. During this experiment, MITC has been recovered at level up &%.036 mg/m’
@

Q_

B.8.10 Definition of the residue (Annex IIA 7.3) ;\\OQ
o\fb
Soil -9
Due to a rapid degradation of Metam-sodium in soil, the predominant etabolite methyl isothiocyanate (MITC) rather
than the parent Metam-sodium is considered as the only relevant resid@ for quantitation in soil.

Q
<
MITC was detected in amounts of up to 90% of the applied paragz'in the aerobic soil metabolism study and acts as soil
fumigant against a variety of soil borne pests. o
Q

The aim of the risk assessment for this active substance is t@bestablishment of the duration of the toxic effects to the
soil organisms and of the duration of their recovery/recolqsisation period.
)

Residue definition for risk assessment (soil): Metam—@um, MITC
Residue definition for monitoring (soil): MITC g,

&

O
Water surface and sediment d
Due to a pronounced instability of Metan{%odium in water and sediment (DTs, whole system of 20 minutes), the
predominant metabolite in water MITC rﬁvﬁer than the parent Metam-sodium is considered as the only relevant residue
in water and in sediment. S
Other metabolites recovered in the waﬁr/sediment studies under aerobic and anaerobic conditions were lower than
5%AR after 8 hours. &\}

AN

Residue definition for risk asse@‘r?l)lent (surface water, sediment): MITC
Residue definition for monitg g (surface water, sediment): MITC

20
\é‘
Ground water (Dk

Metam-sodium is ra@%ely degraded in the soil into MITC. The evaluation of possible groundwater contamination by
the a.s. is not requ'{@d.
O

Since the soil @:tabolite MITC was detected in soil in amounts greater than 5% of the applied parent, its relevance has
to be checkedaccording to the relevant guidance document (European Commission (2003): Guidance Document on the
Assessmentyof the Relevance of Metabolites in Groundwater of Substances Regulated Under Council Directive
91/414/%& Sanco/221/2000-rev.10-final):
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MITC is the major metabolite that is biologically active. This metabolite is toxicologically and ecotoxicologically§
relevant. This compound is fully assessed in the DAR. c‘)\
X
Residue definition for risk assessment: MITC (g’
Residue definition for monitoring : MITC Q;Q
&
Air OQ

Degradation of Metam-sodium in soil or water results in the rapid formation of volatile breakdown MITC that can enter

the air, while metam-sodium itself is not volatile and therefore not supposed to reach the air. é,z’
U
L
Residue definition for risk assessment: MITC Q)Q)
Residue definition for monitoring : MITC \‘f)
)
\Q
2)
N
N
P
Q@
X
&
@
&
&
P
O\fb
%
$
O
Q)(D
Q)K
Q
X
®)
Q
P
N
S
2
N
Q)‘b
(bq
N
O
o
Q
"4
b(b
<
P
\}Q’r
Ny
A(b
OQ)
<
3
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o
Q
2
N
«Q
&
S
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O
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B.8.11 References relied on §
&
B.8.11.1 Environmental fate and behaviour of the active substance (Annex IIA 7) (0{0
(
Annex Author(s) | Date Title Data Owner C;Q
point / Source (where different from company) Protection N
reference Company, Report No Claimed §
number GLP or GEP status (where relevant), o
Published or not Y/N N
VapamR aerobic soil metabolism &
A 1987-05- Stauffer Chemical Company, PMS-226, S
7.1.1.1.1 | Burnett TJ 08 MRC-87-21 Y \C$SA TF
/01 GLP QO
Not published P
The degradation of [14C]-Metam Sodium @\7
and its Principal Degradation Product [14C]-
A Hall BE, . . . <
. 2004-11- | MITC in Four Fresh Field Soils O .
7.1.1.1.1 |Lowrie C, (YZ;' Y Taminco
102 Morris A 24 Inveresk, 24253 &
GLP &
Not published P
VapamR anaerobic soil metabolism h
A 1987-05- Stauffer Chemical Company, PMS—194’}\'@Q
7.1.1.1.2/ | Burnett TJ 08 MRC-87-22 NG Y USA TF
01 GLP o
Not published <
Photo-degradation of Vapam® on soil
A 1985-11- Stauffer Chemical Company,\ S—-166
7.1.1.1.2 | Burnett TJ 2% MRC 85-07 @ Y USA TF
/02 Not GLP N
Not published L
ma R oo [ e o
7.1.1.1.2 | Irwin K, L Y USA TF
03 Mt |2 GLP %
Not published
The degrad i8n of [14C]-Metam Sodium
A Hall BE, and its .I[’ggv)pal Degrqdation .Product [14C]-
. 2004-11- | MITC in¥Four Fresh Field Soils .
7.1.1.2.1 |LowrieC, Y Taminco
01 Morris A 24 Inveresk, 24253
GLPy
Ng®published
¥apamR aerobic soil metabolism
A 1987-05- é%tauffer Chemical Company, PMS-226,
7.1.1.2.1 | Burnett TJ 08 | MRC-87-21 Y USA TF
/02 o |GLp
~ % | Not published
ITA Volkel W. 20@-01- 14C-N-N'-dimethylthiourea: =~ Degradation Taminco
7.1.1.2.1/ %2 and Metabolism in Four Soils Incubated
03 é under Aerobic Conditions
& Innovative Environmental Services Ltd. v
Q(D (IES), Witterswil, Switzerland
9 Report No. 143 01 034
&@ GLP: yes
oS Not published
o
S
OQ
@b
&
I3
S
&
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Annex Author(s) | Date Title Data Owner
point / Source (where different from company) Protection
reference Company, Report No Claimed
number GLP or GEP status (where relevant),
Published or not Y/N
ITA McMillan |2010-01- | Determination of modelling endpoints for Taminco ]
7.1.1.2.1/ |C. 20 DMTU from laboratory degradation studies OQ
04 using ModelMaker4.0, according to Focus >
Kinetics. g
Cambridge Environmental Assessments, v <§
ADAS UK Ltd., Boxworth, Cambridge, S
United Kingdom ~Q®
Report No. CEA.525 o
GLP: yes (}Q
Not published N
ITA Terry A. |[2010-01- | An Evaluation of the Fate in Soil of MITC < Taminco
7.1.1.2.1/ 21 under S
. o N
05 Aerobic Conditions Q&
Cambridge Environmental Assessments, \;o\'
ADAS, Boxworth, Cambridge, United QSZ) Y
Kingdom <
Report No. CEA.435 S
GLP: no \(’z}'\
Not published O
ITA McMillan |2010-01- | Determination of modelling endp\Q\TﬁtS for Taminco
7.1.1.2.1/ |C. 20 MITC from laboratory degrade@%n studies
06 using ModelMaker4.0, accor@lg to Focus
Kinetics. Q;\
Cambridge EnvironmentalPAssessments, v
ADAS UK Ltd., Boxw@h, Cambridge,
United Kingdom . &
Report No. CEA.526
GLP: no a_)Q
Not published &
Vapam®: Field Dissipation Study for
A Terrestrial @es Leland, Mississippi, 1989
71122 |iwatay 1989-11- |ICI Ame@as Inc. + Morse Laboratories, v USA TF
o 28 RR 8%664}3
GLP,
Notpublished
pam: Field Dissipation Study for
A 08011 r§>1 g{rlexstria} Use;sVisall\i/all, Calgognia, 1989
- mericas Inc. + Morse Laboratories,
/76; 122 |IwataY |0 @0 RR 89.065B Y USA TF
7} GLP
(O Not published
f§v Metam sodium groundwater data call-in
A & California field dissipation study
7.1.1.2.2 .;\nonymgl@ 5386_08_ Stauffer Chemical Company Y USATF
/03 o Not GLP
o2 Not published
& Metam sodium groundwater data call-in
A (\oon mou | 1986-03- Washington field dissipation studies
7.1.1.2.2 ) Y 07 Stauffer Chemical Company Y USATF
/04 S Not GLP
> Not published
>
i
I3
S
&
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Annex Author(s) | Date Title Data Owner §
point / Source (where different from company) Protection 6\
reference Company, Report No Claimed X2
number GLP or GEP status (where relevant), Q‘;’J
Published or not Y/N 1o
A Vapam® Field.Dissipation study ,*@u
71122 |McKay JC 1987-10- | Stauffer Chemical Company, RRC 87-92 v USA TF OQ
105 15 Not GLP. >
Not published i
Stability of Metam-Sodium in Soil/Water C%D
Mixtures
A 7.12 Dohn DR 1988-10- ICI WRC, PMS-317/WRC 88-61 Y ﬂ%’SA TF
/01 14 x|
Not GLP 9
Not published =5
Vonk JW, Adsorption of metham-sodium on ditch- N
van den bottom sludge Q@
IIA 7.1.2 |Hoven TNO, 85/03964/1306-14798/HV/GK -9 .
102 AM, van 1985-12-9 R85/338 \{‘D\ N Taminco
Osenbrugg Not GLP 19
en WA Not published ,.\(z';:b
Methyl Isothiocyanate: Adsorption in soilQ )
Japan Food Research Laboratories .
HA7.12 | Komatsu | 1990-03- | 1o 0013 pasr o0/ 10431 o y |KST
/03 K 23 N Taminco
Not GLP . (00
Not published o~
ITA Volkel W. |2009-09- | 14C-N,N'-dimethylthiourea: Taminco
7.1.2/04 04 adsorption/desorption on soi]q)(b
Innovative Environmentap, "Services Ltd.
(IES), Witterswil, Switzgitand Y
Report No. 143 01 0119
GLP: yes L
Not published &
1A Herrchen |2009-06- | Determination ¢ of the KST +
7.1.2/05 |M. 03 Adsorption/Degéerption of Methyl Taminco
isothiocyanat®(MITC)
Fraunhofe&stitute for Molecular Biology v
and Applied Ecology, Germany
ReportNo. KST-008/7-13/1
GLE; yes
Notpublished
etam Sodium — Soil Adsorption by HPLC
A Betteley ] 2002-06- $%{;11n/gr21§jgr61 Life Sciences Ltd., UCB v Taminco,
7.1.3.1/01 18 Buckman
o |GLP
_9 Not published
(b) Basamid granular — a halogen-free soil
. Q desinfectant
1A Fritsch HJ, g9 BASF AG, Acta Hort. 382,76-85 N public
7.1.3.3/01 |Huber R ¢
& Not GLP
o Published
2 Biodegradation of metam sodium in an Taminco,
A @t i 12003-07 aerobic water/sediment system Buckman,
7.2.1.3.1 H\O vel 16 7 | TNO, V4091/01 revised final report Y Cerexagri,
/01 Q)é" ’ GLP FMC Foret,
& Not published Lainco
S’
@bo
&
I3
S
&
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Annex Author(s) | Date Title Data Owner §
point / Source (where different from company) Protection 6\
reference Company, Report No Claimed X2
number GLP or GEP status (where relevant), Q‘;O
Published or not Y/N 1o
Potassium N-methyldithiocarbamate ,*@u
(PNMDC) Aerobic aquatic metabolism of OQ
A 1993-03- PNMDC >
7.2.1.3.2 | Cohen SP 12 Center for Hazardous Materials Research, Y USAQ*@F
/01 ME 9100132 Q@
GLP S
Not published &
Potassium N-methyldithiocarbamate e
(PNMDC) Anaerobic aquatic metabolism of 5}{\
A 1992-09- PNMDC N
7.2.1.3.2 | Cohen SP 11 Center for Hazardous Materials Research, QYKQ USA TF
/02 ME 9100133 ~,\\'O
GLP Q@
Not published 1S
Potassium N-methyldithiocarbamate P
(PNMDC) Supplemental report: Anaerowa-
A 1993.03 aqgat(;c m(fa_tabohsmfof PN&\/IFC Isol'ill@
-03- | and 1dentification of metabolites
/70§ 132 | Cohen SP 12 Center for Hazardous Materials Resé}(rzz:h Y USATE
ME 9100133 . Q
GLP >
Not published Q’
ITA Mason P., [2010-22- [ ESTIMATION OF VOLAZ{I]‘LISATION Taminco
7.2.1.3.2/ |Terry A. |01 OF METHYL ISOTHIQ\'@{ANATE
04 (MITC) FROM SEDH@NT/W ATER
SYSTEMS AT 12° ND
CONSEQUENCE$FOR CHRONIC
AQUATIC ECO&_,GDXICOLOGY RISK v
Cambridge Enydronmental Assessments,
ADAS, Boxwrth, Cambridge, United
Kingdom
Report N& CEA.537
GLP: ng”
Not &%hshed
Notenboo >
mlJ, b
Verschoor ,;Qestlcldes in ground water: occurrence and
IA 7.4 A., van der \}Q’ ecological impacts .
01 ’ Linden A, | 1999- Kb RIVM, 601506002 N public
van de Not GLP
Plassche QS) Published
E,Reuter | o
C < v
< The IPS Raw Water Monitoring and in depth
(Dk analysis of the occurrence of the active
Q ingredients of pesticides in drinking water
A 7.4 Anonymou .
102 s S 1984 resources N public
{\0 IPS
(2;0 Not GLP
& Published
S
@b
&
I3
S
&
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reference
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Author(s)

Date
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Source (where different from company)
Company, Report No

GLP or GEP status (where relevant),
Published or not

Data
Protection
Claimed

Y/N

Owner

IIA 7.4
/03

Jiittner F

1992

Flavour compounds in weakly polluted
rivers as a means to differentiate pollution
sources

Wat. Sci. Tech., Vol 25, No 2, pp 155-164
Not GLP

Published

3§
S

o>

pubh‘c\q)
O

&

S

V-3

IIA 7.4
/04

Van den
Berg F,
Roos AH,
Tuinstra
LGMTh,
Leistra M

1988-10

Concentrations of methyl isothiocyanate in
the air near villages in the northeast of the
Netherlands

IOB + Rikilt

Not GLP

Not published

XJ

19

' Taminco,
KST,
Cerexagri,
Bayer

o

B.8.11.2 Environmental fate and behaviour of the formulations (Annex IIIA%—
&

2O

Annex
point /
reference
number

Author(s)

Date

" \.
Title 0

Source (where different from cor&ﬁany)
Company, Report No L

GLP or GEP status (where relevant),
Published or not J\Q)(b

Data
Protection
Claimed

Y/N

Owner

IITA 9.2.1
/01

Jarvis T

2004-11-
16

Predicted environmental €dncentrations of
metam-sodium (as MI in groundwater in
the EU using the FOGUS groundwater
scenarios with the M model

Exponent Intern%tonal Ltd, TA 18804-1
Not published

Not GLP &

Taminco

II1A
9.2.1/02

Jarvis T

2007-06-
29

<
]

Predicted e@tironmental concentrations of
metam-sg@dium (as MITC) in groundwater in
the EUAing the FOCUS groundwater
scenafibs with the PRZM and PEARL
models

E&ponent International Ltd, TA 18804-1A
ﬁ ot published

Not GLP

Taminco

1A
9.2.1/03

Franey-
Gardiner

2010-0%"
2 &

<
3

PREDICTED ENVIRONMENTAL
CONCENTRATIONS OF N,N’-
DIMETHYLTHIOUREA (DMTU) IN
GROUNDWATER IN THE EUROPEAN
UNION USING THE FOCUS
GROUNDWATER SCENARIOS
Cambridge Environmental Assessments,
ADAS, Boxworth, Cambridge, United
Kingdom

Report No. CEA.534

GLP: no

Not published

Taminco
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1A Terry A., [2009-01- [PREDICTED ENVIRONMENTAL Y Taminco Q\'
9.2.1/04 Franey- 22 CONCENTRATIONS OF METHYL bo
Gardiner ISOTHIOCYANATE (MITC) IN )
M., GROUNDWATER IN THE EUROPEAN (§
McMillan UNION USING THE FOCUS 03
C. GROUNDWATER SCENARIOS \Q‘Z)
Cambridge Environmental Assessments, o
ADAS, Boxworth, Cambridge, United \Q
Kingdom R
Report No. CEA.532 &
GLP: no S
Not published N
II1IA 9.3 Mulder A, 1994  |Blootstelling van de toepasser aan \'o’('\ Y Taminco,
Roosjen Js, methylisothiocyanaat tijdens de ®05 Cerexagri
Dijksterhui grondontsmetting met metam-natrium in hét
sA fabrieksaardappelgebied (Exposure of the"
user to methylisothiocyanate during se
decontamination with Metam-sodiugi on
industrial potato land) Y
Hilbrands laboratorium voor b%@mziekten,
9410 103
Not published &
Not GLP K
IITA 9.3 de Rooij M,| 1993-03 |Blootstelling van de toepasser aan Y Taminco
Dijksterhui methylisothiocyanaatgl'dens de
s A, van grondontsmetting van bloembollenpercelen
Aartrijk J met metam-natrigtd (Exposure of the user to
methylisothiocyanate during soil
decontaminapiﬁl of bulb parcels with
Metam-sodipm)
Stichtin, oratorium voor bloembollen-
onderzéz Lisse
Not péiblished
No P
IITA 9.3 Links, 2006-03-16|Operator exposure to methyl isothiocyanate Y Taminco
[HM,; .\&ITC) and methyl isocyanate (MIC), and air
Veldhof, % monitoring of MITC, MIC, carbon disulfide
RIG; %\} and methylamine following use of Metam-
Lurvink, Qf sodium
MWM; O TNO Zeist, V6654/01
Schouten, & GLP
A;an § Not published
Hemmen, é
IITA 9.3 Jarvis ’J}§' 2004-11- |Predicted emission rates of MITC into air in Y Taminco
o_,Q 18 the EU using the FOCUS Groundwater
& Scenarios with the PRZM model
\é Exponent International Ltd, TA18804-3
& Not published
é@‘ Not GLP
&
@b
&
I3
S
&
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IIA Terry A., [2010-01- [Predicted environmental concentrations of Y Taminco Q\'
9.2.3/03 Franey- 25 methyl isothiocyanate (MITC) in surface b
Gardiner waters in the European Union using the <@
M. FOCUS Surface Water Scenarios. (§
Cambridge Environmental Assessments 0§
ADAS ~Q
Boxworth, Cambridge, United Kingdom o
Report No. CEA.533 \Q
GLP: no R
Not published £
1A Terry A., [2010-22- |PREDICTION OF REDEPOSITION OF . Oﬁ( Taminco
9.2.3/04  [McMillan |01 MITC TO >
C. SURFACE WATERS IN THE EU \b\\
FOLLOWING S
APPLICATION OF METAM- SODIUMQ—
Cambridge Environmental Assessmen
ADAS, Boxworth, Cambridge, Unite %
Kingdom O
Report No. CEA.535
GLP: no \Q
Not published be
IIA Hughes 2010-01- [FOCUS Surface Water Scerfatio Y Taminco
9.2.3/05 G.O. 25 Contextualisation for Potﬂ%’es and Root
Vegetables. o
Cambridge Env1ronn8%tal Assessments
ADAS
United ngdomQ
Report No. CEA,338
GLP ; no (§
Not published
IITA 9.3/01 |Terry A. [2010-22- |FATE OﬁETHYL ISOTHIOCYANATE Y Taminco
01 (MITC AIR
Cambfidge Environmental Assessments,
, Boxworth, Cambridge, United
Kﬁagdom
.\§eport No. CEA.536
|GLP: no
5 [Not published
IITA 9.3 Saeed IAM, 2@0 Methyl isothiocyanate volatilization from N public
Rouse DI, O fields treated with metam-sodium
Harkin JM | & Pest Manag Sci, 56:813-817
\é\ Not published
O GLP
IITA 9.3 Van dep§' 1993  |Measured and computed concentrations of N public
Berg gQ methyl isothiocyanate in the air around
N fumigated fields
\é DLO Winand Staring Centre, Atmospheric
4:\\ Environment Vol 27A: 63-71
éz Not published
C) GLP
S
S



8-159
Metam-sodium Volume 3 — Annex B — Environmental fate and behaviour August 2007
Belgium Revision August 2010
-9
Annex Author(s) |[Date Title Data Owner ,1(\'\
|point / Source (where different from company) Protection 6\
reference Company, Report No Claimed -9
number GLP or GEP status (where relevant), QQ;O
Published or not Y/N g
IITA 9.3 Schepel 2003  |Operator and bystander inhalatory exposure Y Taminco Q\'
EG, to MITC during and after breaking of the bo
Dijksterhui seal after soil fumigation with Metam- <@
sA sodium (including tunnel measurements) (§
HLB, 193, project 2266 S
Published N
Not GLP S
IITA 9.3 den 1988-11- |Emissie en verspreiding van N \Q Taminco,
Tonkelaar 21 methylisothiocyanaat bij grondontsmetting \§’3 KST,
WAM, van kassen (Emission and spreading of & Cerexagti,
Heidema methyl isothiocyanate with soil . § Bayer CS
LF decontamination in glasshouses (5\'\
TNO, R 88/194A S
Not published &
Not GLP <&
~
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