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B.9.0 Introductory note /added in August 2010] o
0
08

This document is based on the updated version of Vol.3 B.9 of the DAR, which was peer-reviewed in Jul
(PRAPeR 53). Evaluations presented in addendum to B.9, dated June 2008, which were peer-reviewgy% and
accepted by PRAPeR 53 (July 2008), have been incorporated in this document as well, for thesake of
completeness. Also, the outcome of PRAPeR 53 which was presented in the updated DAR, dated A@ust 2008,
was included in this document. Finally, evaluations of new data that were provided in the resubn@sion dossier
(2010) have been added and are highlighted in yellow. N

qu
S
B.9.1 Effects on birds (Annex ITA 8.1; Annex ITIA 10.1)

B.9.1.1 Acute oral toxicity (Annex IIA 8.1.1)

Q
Avian Single Dose Oral LDs, Metam-sodium (Aqueous solution) to the Bobwhite\{Quail. (Munk R., 1985).
>

&
Guidelines : (Z)o)
EPA 71-1 : Avian single-dose oral LDs <&
GLP : ~\OQ
No, study was performed prior to GLP implementation \r’z}
Material and Methods : . o_;o

Test substance : metam-sodium, 42.2 % aqueous solution, batch,li\%\: ZH 130 585

Test species : Colinus virginianus (bobwhite quail)

Sex, weight, age : 5 male and 5 female birds per pen, 1 pengfor the control and per treatment, mean weight at
start : 165.4 — 172.1 g (males) and 164.7 — 169.4 g (femalesy, about 4 - 5 months old at start

Applied concentrations : ,;Q

nominal : control (carrier control bidistilled water); 125{@50, 500, 1000, 2000 mg/kg b.w.

measured : 105.6 % of nominal concentrations O

Type of application : oral administration by gavage@o the crop (10 mL test solution/kg b.w.)

Time of exposure : one single application, monito&g during 14 days

Test conditions : &
temperature : 21 °C v
relative humidity : 50 — 60 % &
photoperiod : 16/8 hours light/dark cyclec\)éb
Findings : (00

Mortality : No mortalities occurred ngthe control group or at the treatment levels of 125 and 250 mg/kg b.w.

Mortality at the treatment levels of. .@'O, 1000 and 2000 mg/kg b.w. was 50 %, 100 % and 100 % respectively.

Clinical signs : In the control greup and at the treatment level of 125 mg/kg b.w., all birds were in good health

during the whole study. At the;\'&atment levels of 250, 500, 1000 and 2000 mg/kg b.w., severe toxic signs such

as apathy, prone and side po@on, ruffled feathers, difficulties in walking (ataxia), hanging wings and diarrhoea

were seen, in principle in¢ieasing in severity and duration with the increase in the doses. Generally at the

treatment levels of 1000 &d 2000 mg/kg b.w., the toxic signs could be diagnosed up to death; at the treatment

levels of 250 and 500 Q%kg b.w., all survivors had completely recovered from day 12 onward.

Macroscopic post mortem examination : Macroscopic examination in the surviving birds at the treatment level of

125 mg/kg b.w. rex@(gled a slightly-thickened crop wall, fused with the covering skin and at the treatment levels

of 250 and 500 m@(g b.w., severe thickening of the crop wall, fused with the skin was observed.

Macroscopic examination of the birds that died at the treatment levels of 500, 1000 and 2000 mg/kg b.w.

revealed gengral congestive hyperemia. In one female of the 1000 mg/kg b.w. treatment group, severe

emaciation\@ls observed.

Body weidhit : Beginning at the treatment level of 250 mg/kg b.w., there was a dose-related reduction in the mean

body \ght at the end of the study. The reduction was more pronounced in the male than in the female birds,

but was not statistically significant. A significant reduction in body weight at the treatment level of

SOQ)?lg/kg b.w. was observed in the male and female survivors.

d consumption : The feed consumption at the treatment level of 125 mg/kg b.w. was in the same order of

-dnagnitude as the control group. At the higher treatment levels of 250, 500 and 1000 mg/kg b.w., there was a

A compound and dose-related reduction in the mean feed consumption. At the treatment level of 2000 mg/kg b.w.,

cg'.
N
&
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)
no feed uptake at all could be measured since all birds died. By the beginning of the second week of the smdysg\
the feed uptake of the male and the female birds at the treatment level of 250 and 500 mg/kg b.w. had returnedo
normal. (Z;O
Conclusions : o)
The study is acceptable. $
Endpoints : §
LDsq (Colinus virginianus) = 500 mg/kg b.w. =211 mg a.s./kg b.w. @b
NOEL (Colinus virginianus) < 125 mg/kg b.w. = 52.75 mg a.s./kg b.w. (‘\’\

QK(D

Q

Added in August 2010: \"Q
$

x
2)
Acute Oral Toxicity (LDsy) of Methyl Isothiocyanate to Mallard Duck. (Ross D.%QCameron M.M., Roberts
N.L., 1977). o

-O

N

>

S
The acute oral toxicity (LDsp) of Methyl Isothiocyanate to the mallard d \was tested according to E.P.A.
Guidelines. The study was reviewed by Dennis J. McLane, a wildlife biologist:
The ducks vomited the test material. Based on this the study is not scientifically sound and does not meet the
guideline criteria for an oral LDs. .\Q
A summary submitted in connection with list B procedure resulted in\tke review of this study.

. &
Guidelines : S
EPA 71-1 : Avian single-dose oral LDs
GLP: @’Z’

Not reported o
Material and Methods : Q

Test substance : MITC, chemical purity : not reported, Qé?ch n° : not reported

Test species : Anas platyrhynchos (mallard duck), lo@ganisms per treatment level

Sex, weight, age : not reported O\)

Applied concentrations : ?/_,Q

nominal : control (10 mL corn oil); 12, 24, 42, 72, 143, 188 mg/kg b.w.

Type of application : oral administration by gd¥age into the crop

Time of exposure : one single application, itoring during 14 days

Test conditions : \éb

temperature : not reported Q?

relative humidity : not reported Q,Q

photoperiod : not reported b;b\

Findings : o

Mortality : No mortalities occu&d in the control or at the two lowest treatment levels of 12 and 24 mg/kg b.w.
In the treatment groups of 42@2, 143 and 188 mg/kg b.w. 2, 1, 3 and 9 birds died respectively.

Gross pathology : No abn@nalities were observed either in mortalities or in these birds which survived to the
determination of the study?®

Bird health : After dogéé with test compound, all ducks vomited within about five minutes, except birds in the
treatment groups of 12 and 24 mg/kg b.w. which attempted to vomit, not all succeeding. Birds in the treatment
groups of 72, 143\2%d 188 defecated often, and lay with their eyes closed, panting vigorously. Birds in the
treatment groupsg? 143 and 188 mg/kg b.w. became very weak and lethargic.

After 3 hours two very weak ducks (no.s 144 and 165) were found to have slight constriction of the pupils. No.
14 4 died shogtly afterwards, No. 165 died within the next 10 hours.

Surviving lﬁ&s had recovered in 2-3 days, and appeared to remain in good health until termination of the study.
Body weighits : The majority of the ducks lost weight during the first week after treatment. As the controls also
showeg)ct\his loss in body weight, this was not considered to be a result of the administration of the test

comp@und.
F oqgcuonsumption : It was not possible to record feed consumption as the mallard duck is a very untidy feeder
and a considerable amount of spillage occurred.
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Conclusions of the study authors :
LDsg (Anas platyrhynchos) = 136 (79 — 235) mg/kg b.w. -9

As the ducks vomited shortly after dosing the amount of dose released was not known. Consequently the @Ve
values are approximations of doses administered.

ol
Discussion and interpretation of the study results by the reviewer : §
The following items were not reported : Q)b
- percent active ingredient {‘\’\
- age of the ducks &
- length of the acclimation period @Q’

- ducks of the same hatch \"Q
- day but not time of death (\O

- food consumption S

- health / physical condition of birds prior to testing {Q\V

- the method of assigning birds to pens

Q
- the size of the pens O
- photoperiod or ducks reproductive condition \{D
R
N
The following items do not follow guideline criteria : Qg)o)

- the dose were not geometrically spaced )
- the birds vomited the test substance . \QQ
@
Conclusions of the reviewer : . coo
The study is invalid. Due to the regurgitation of the test material@e test does not show how much material was

administered at each test level. ‘Z?b

Q
Conclusions of the RMS : Q:\
RMS agrees with the above statement of the reviewer. In@ed, the study cannot be considered acceptable due to
the regurgitation of the test substance.
However, a valid endpoint is obtained from the sm@ with metam-sodium: LDsq (Colinus virginianus) = 500
mg/kg b.w. =211 mg a.s./kg b.w.
As metam is rapidly transformed to MITC, RMS&as considered that it is possible to derive a surrogate LDs, of
MITC based on the endpoint with metam and ¢@hsidering a 1/1 molar transformation (molecular ratio of 0.566).
The corresponding endpoint for MITC is LD% = 119 mg/kg b.w. This endpoint will be used in the avian risk
assessment and it is in close agreement Wit‘b e endpoint from the study with MITC.

&
B.9.1.2 Avian dietary toxicity (5 dg\b’bﬁAnnex ITA 8.1.2)
b(b
$. . . . .
Metam Concentrate: 8-Day Acu&@Dmtary LCs, Study in Bobwhite Quail. (Pedersen C.A., Solatycki A.M., 1993a).
\\}‘b
A(D
Guidelines : %)
EPA 71-2 : Acute Die@ LCs, Test for Waterfowl and Upland Game Birds
GLP : Q
Yes s\(b
Material and Methods :

Test substance Qr\netam-sodium, 43 % aqueous solution, batch n° : 650

Test species .'(ﬁblinus virginianus (bobwhite quail)

Sex, weigh@ge . 10 birds per pen, 5 pens for the control, 1 pen per treatment, not sexed, mean weight at start :
26 — 32 g:34 days old at start

Appliedoncentrations :

nomi@ : control; 312, 625, 1250, 2500, 5000 mg a.s./kg feed

Tynpg’of application : dietary application

Qﬁ of exposure : short-term feeding test (5-day exposure period, 3-day recovery period)
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Test conditions :

temperature : 23 °C (exposure and recovery period) -9
relative humidity : 48 % (exposure period), 54 % (recovery period) (Z;O
photoperiod : 24 hours light per day Q;Q

Findings : &
Mortality : No mortalities occurred in the control group or at the treatment levels of 312, 625, 1250 aQﬁ“ 2500 mg
a.s./kg feed. Mortality at the highest treatment level of 5000 mg a.s./kg feed was 10 %. S

Clinical signs : On test day 5, one bird at the highest treatment level of 5000 mg a.s./kg feed was @und dead and
the other birds in the treatment group were moving slowly. Complete remission of all clinical s(i%ﬁs was achieved
in the survivors by test day 6. @

Macroscopic post mortem examination : No abnormal findings were observed in the bird died at the highest
treatment level of 5000 mg a.s./kg feed. No treatment-related pathological ﬁndings{@vere observed in 24

arbitrarily selected surviving birds from all treatment levels and the control group. N
Body weight : Reduced body weights were noted on test day 8 at the treatment levﬁsﬁ of 625, 1250, 2500 and
5000 mg a.s./kg feed. o

Feed consumption : Reduced feed consumption was recorded during test days 1 t@)ugh 5 at the treatment levels
of 625, 1250, 2500 and 5000 mg a.s./kg feed. Reduced feed consumption @s recorded during test days 6

through 8 only at the highest treatment level of 5000 mg a.s./kg feed. R
Conclusions : ®0)
The study is acceptable. Q-
Endpoints : . §

LCsy (Colinus virginianus, 5 d) > 5000 mg a.s./kg feed or 448 mg a.gtﬂ?g b.w./day based on a mean body weight
of 33.5 g/bird and a mean feed consumption of 3 g/bird/day .

NOEL (Colinus virginianus, 5 d) = 312 mg a.s./kg feed or 56\Ql\mg a.s./kg b.w./day based on a mean body
weight of 44 g/bird and a mean feed consumption of § g/bird/d(agg

Q)&Q)

Metam Concentrate: 10-Day Acute Dietary LCs, Study ,ﬁﬁDMallard Ducklings. (Pedersen C.A., Solatycki A.M.,
1993b). N

Y

N

O
Guidelines : &_,Q
EPA 71-2 : Acute Dietary LCs, Test for Water@rl and Upland Game Birds
GLP : v
Yes Q()Z’
Material and Methods : \éb

Test substance : metam-sodium, 43 % a@cdeous solution, batch n° : 650

Test species : Anas platyrhynchos (mﬂo&rd duck)

Sex, weight, age : 10 birds per pelg$ pens for the control, 1 pen per treatment, not sexed, mean weight at start :

77 —94 g, 7 days old at start o

Applied concentrations : \\'O

nominal : control; 312, 625, @0, 2500, 5000 mg a.s./kg feed

S . N

Type of application : dleta@pphcatlon

Time of exposure : short-t€rm feeding test (5-day exposure period, 5-day recovery period)

Because deaths occurrgé)on day 6 of the study, which was the first day of the normal 3-day recovery period, the

recovery was extended an additional two days.

Test conditions :  «_

temperature : 22 {'@ (exposure and recovery period)

relative humidity: 62 % (exposure period), 60 % (recovery period)

photoperiod 2% hours light per day

Findings : &

Mortali%oNo mortalities occurred in the control group or at the treatment levels of 312, 625, 1250 and 2500 mg

a.s./kg feed. Mortality at the highest treatment level of 5000 mg a.s./kg feed was 10 %.

Clini¢al signs : No signs of toxicity were noted in the control groups or at the treatment levels of 312, 625 and

12i§}mg a.s./kg feed throughout the investigation. Clinical signs noted at the treatment level of 2500 mg a.s./kg

fqgi include inactivity, moving only when gently prodded and crawling when attempting to walk. The birds at
-&he highest treatment level of 5000 mg a.s./kg feed exhibited clinical signs including instability, inactivity,

&

;.
N
&
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crawling when attempting to walk, hunching in a corner, moving slowly, huddling and death. Comple@
remission of all clinical signs was achieved in survivors by study termination (test day 10). -9
Macroscopic post mortem examination : The one bird that died at the highest treatment level of 5000 mg (s(ﬁkg
feed had gaseous intestines and a dark red-coloured liver. No treatment-related pathological findings “were
observed in 24 arbitrarily selected surviving birds from all treatment levels and the control group. $

Body weight : Reduced body weights were noted on test day 10 at the treatment levels of 625, 125Q§2500 and
5000 mg a.s./kg feed. S

Feed consumption : Reduced feed consumption was recorded during test days 1 through 5 at the tieatment levels
of 312, 625, 1250, 2500 and 5000 mg a.s./kg feed and during test days 6 through 10 at the tr@tment levels of

625, 1250, 2500 and 5000 mg a.s./kg feed. Q)
Conclusions : \"Q
The study is acceptable. L
Endpoints : &

LCsg (Anas platyrhynchos, 5 d) > 5000 mg a.s./kg feed or 324 mg a.s./kg b.w./day bg@d on a mean body weight
of 139 g/bird and a mean feed consumption of 9 g/bird/day

Q
P
\,}"D
B.9.1.3 Subchronic and reproductive toxicity (Annex ITA 8.1.3) 0\?
(2]

Q_

Not required. Metam-sodium is applied once by soil injection. Ther re continued or repeated exposure of
adults or nest sites during the breeding season is unlikely to occur. \(b

9
@
<
B.9.1.4 Acute oral toxicity of the preparations (Annex IIIA@.I.I)
Q
<
(4}
~Q
Not required. >
Q
Y
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B.9.1.5 Supervised cage or field trials (Annex II1A 10.1.2) 6\
o
~QQ7
Added in August 2010: o)
)
N
Bird censuses on sterilized and unsterilized carrot plots in Les Landes, France during spring 2008. gSoordam A,
Bakker F., 2010). {\\
Q@
@0)
Aim 0

The aim of this study was to propose a list of bird species in treated and untreated Qé}\'rot field that can be
addressed as focal bird species in a refined risk assessment for plant protection productg}
Objectives Q@
The objectives of this study were to determine whether the presence of bird speci@and their frequency is related
to the metam sodium treatment, both in time (before and after treatment)\{g in space (comparing control,
reference and test item treated plots). 0\?

Q

Guidelines : Q{Z—
Not applicable \\'O
GLP : NG
Not applicable . o_;o
Material and Methods : .Q\
N
Study area :
The experimental site was a 12 ha field in Les Landes (Framce), which is a major area for carrot production.
Within this area, 8 square plots of 1 ha each and 4 more rectangular plots with 1 rounded side were established.
Method and parameters : ,;Q
Two of these plots were not cultivated at all. The re&ining plots were tilled on 3 April 2008, subjected to
injection on 8 and 9 April 2008, ploughed on 29 éi? 2008 (including butt formation) and subsequently sown
s

with carrot on May 5", 2008. In four of these injection was with metam-sodium. The other six were
injected with water only. Two of the water plotsswere subsequently treated with a broad spectrum insecticide,
registered for sterilization (Pyrinex, a.i. chlorpytifos).

Several methods were started simultaneously @ compare their effectiveness: 1) continuous video-recording with
analysis of the recordings afterwards; 2) Q%ﬁtinuously over viewing the field from one high central point; 3)
scoring the birds during a standardized Wﬁ& through all the plots.

Bird censusing was performed during tw% critical periods in the spring of 2008. A total of 23 observation rounds
was made for 1 to 8 days after appligation of the sterilant, and a further 17 observations rounds 11 to 16 days
after sowing. During the study per'&(ﬁ! there was little or no vegetation on the land.

Data recording and analysis :

Evaluation of the used methods:O

1) The video-recording misse@nearly all birds that were simultaneously noted with method 2; 2) Over viewing
the field from one high ce al point proved more effective, although small birds on the soil at the other end of
the field were regularly overlooked. Also due to the relief of the plots, some plots were more or less visible from
the observation point;

3) The standardized Qg{k through all the plots proved to yield the most informative and systematic data which
has been used as ba\s% for this report.

Findings : (\'O

o

A total of 7403rd species were recorded during the observations in April and May 2008. However, only 15
species were~actually seen on or above the field, some trying to feed there: Kestrel (Falco tinnunculus), Barn
Swallow sHirundo rustica), Meadow Pipit (Anthus pratensis), White Wagtail (Motacilla alba), Yellow Wagtail
(Motac@“a flava), Black Redstart (Phoenicurus ochruros), Mistle Thrush (Turdus viscivorus), Starling (Sturnus
vulgaris), Carrion Crow (Corvus corone), Chaffinch (Fringilla coelebs), Yellowhammer (Emberiza citrinella),
Reed” Bunting (Emberiza schoeniclus), Serin (Serinus serinus), Greenfinch (Carduelis chloris), Goldfinch
(@rduelis carduelis).
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The most commonly observed species were the barn swallow in May and the yellowhammer in April. This weé\
both in terms of the number of observations and in numbers of individuals. The second most frequently obser¥ed
species in both periods was the white wagtail. The meadow pipit, only observed in April was the second @viost
numerous species in the field, followed by starling, carrion crow, white wagtail and black redstart that wege seen
on both occasions. &

Q
Table B.9.1.5-1 : Summary of numbers of individuals observed in the 12 plots of the experimental -carrot field
near Gabarret in April 2008. WATER = injected with water; METAM = metam-sodium treate@vplots CPF =

chlorpyrifos treated plots; UNCULT. = plots not cultivated at all C)§
10-16 APRIL 2008 (24 OBSERVATIONS) @
Species TOTAL | WATER | METAM | CPF | UNCULT.}
Kestrel 2 0 1 0 1 S
Barn Swallow 9 1 2 0 6>
Meadow Pipit 94 0 16 0 78
White Wagtail 17 12 2 0 X3
Yellow Wagtail 11 0 1 0 & 10
Black Redstart 3 0 1 1 P 1
Mistle Thrush 5 0 2 2 ¢ 1
Starling 23 0 17 r 2
Carrion Crow 20 10 5 &% 1
Chaffinch 14 4 3 9 3 4
Yellowhammer 355 89 116 o 57 93
Reed Bunting 3 0 0’| 2 1
Serin 0 0 N 0
Greenfinch 0 0 A0 0 0
Goldfinch 0 0 50 0 0
SUM 556 116 166 73 201
PER PLOT 46 29 o 4 37 101
‘QU
o0
(bq
\&
S
@
Q
Y
D
'S
s.\\'O
&
N
A(D
2
%
&
\O
>
Q
2
&
\O
&
Q
$
OC)
@b
N
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Table B.9.1.5-2 : Summary of numbers of individuals observed in the 12 plots of the experimental carrot ﬁe]@‘
near Gabarret in May 2008. WATER = injected with water; METAM = metam-sodium treated plots; CPgOE

chlorpyrifos treated plots; UNCULT. = plots not cultivated at all *Q(b
16-20 MAY 2008 (17 OBSERVATIONS) @
Species TOTAL | WATER | METAM | CPF | UNCULT. N
Kestrel 0 0 0 0 0 O
Barn Swallow 156 62 35 11 48 e
Meadow Pipit 0 0 0 0 0 o*;b
White Wagtail 22 17 3 2 0 @

Yellow Wagtail 1 1 0 0 0 A
Black Redstart 12 7 1 1 3
Mistle Thrush 0 0 0 0 0>
Starling 31 8 3 14 ®
Carrion Crow 10 1 2 0 (“7§J 7
Chaffinch 0 0 0 RE
Yellowhammer 0 0 0 0 o 0

Reed Bunting 0 0 0 0,_. 0

Serin 8 0 0 &£ 8
Greenfinch 2 0 0 O\Qb 2
Goldfinch 8 0 0 Yo 8

SUM 250 96 44 ) 28 82
PER PLOT 21 24 ne| 14 41

%

Qnded on several factors: the species, the cultivation
il around two times more birds were seen than in May.
On both occasions significantly more birds were seéf in the uncultivated plots. However, whereas in April the
lowest number of birds was seen on the water plats’the situation was reversed in May when the water plots had
the highest numbers. In both cases, the dependen¢@ of bird frequency on treatment was highly significant. This is
most likely a consequence of differential food availability among treatments. In April, when the soil was recently
treated, there were probably more easy-to-gapture food items on the surface of the plots having received an
insecticidal treatment than on the water . In May this situation was reversed. The water plots had higher
densities of food items for in particular iﬁvorous birds than the insecticide treated plots.

The distribution of birds over the experimental site d
history, the treatment and the time after treatment. In

In this (indirect) response to treatme@erhere were however clear differences among species. The most numerous
bird in April, the Yellowhammer, Q@)s distributed over the cultivated part of the field independent of treatment.
The Meadow Pipits were obser_vé& 6 times on the uncultivated eastern plot and 4 times on metam-sodium treated
plots, but never in the other tments. Their large abundance is mainly due to one observation day when a
numerous migratory troop was present (73 individuals on 10 April 2008). Of the 23 Starlings observed during
the April observations, 17 -accurred in metam-sodium treated plots and 4 in chlorpyrifos treated plots. None was
seen in the water plot: {d only 2 in the uncultivated plots. In May Starlings were most numerous in the
chlorpyrifos treated plgts, otherwise they were seen more often in the water plots than in the metam-sodium
plots. The White Wdgtail was seen mostly on the cultivated land, with a very strong preference for the water
plots. Most obser@tions relate to one pair of Wagtails that was resident to the field. Barn swallows were
infrequently obsgfved in April, but dominated the observations in May. They were observed in the highest
density (specimens/ha) over the uncultivated land, but when they foraged over the field, they were most
frequently sgéh over the water plots.
S

\.
&
S
S
&

.9
N
N
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In April Carrion Crows were mainly observed on the cultivated part of the field, whereas in May mo$>
individuals were seen in the uncultivated plots. It is unclear what caused this switch. -9
The Mistle Thrush was not a frequent visitor to the field and was only observed in the field in April. In "’y it

was never seen on the field itself although regularly a Mistle Thrush was flying high over. The species ig,worth
attention, however, as it exhibited a clear increase in foraging activity after the soil sterilization. Espe&ially on
April 11™ and somewhat less so on the next day two Mistle Thrushes were nearly continuously Qﬁsent in a
metam-sodium treated plot, where they were collecting the massively emerging earthworms®>They were
regularly seen taking off from this plot with one or more earthworms in their beaks leaving in nor@em direction.
Conclusions : K

With a few exceptions the bare cultivated land was definitely not a favoured habitat for 3Rt of the 74 bird
species identified in and around the field and the frequency of bird visits remained low, fhroughout the study
period. Starling and Mistle thrush were observed to remove food items from the treatedRoil and consequently
may have been exposed to contaminated food. In April Crows were regularly seen ona the field, but to what
extent they may have been exposed is unclear. Their shyness prevented detailed obse@@tions. The White wagtail
was resident to the field but somehow restricted its presence to water treated plots.. Swallows foraged low over
the field, obviously eating insects emerging from the soil. To what extent;\&ese insects may have been

contaminated is unknown. \{Z’

-9

NS
Conclusions of the RMS : Q)o)
The study is considered acceptable and is taken into account in the avian g assessment.

&
A
B.9.1.6 Acceptance of bait, granules or treated seeds by birds (@atability test) (Annex IIIA 10.1.3)
&
>
Not required. J\Q,’D
(%)
x
B.9.1.7 Effects of secondary poisoning (Annex ITITA ]@1.4)
L
&
Added in August 2010: S
S
v

The level of MITC in arthropods sampled }gg field treated with metam-sodium was detemined analytically.

\&
METAM SODIUM: A field study to dé‘érmine residues in carrot field invertebrates as potential food items for
birds and small mammals in SW Fra&gg (Bakker F. & Roig J., 2010).

b‘b
<
Guidelines : O
Wolf C. and Schneider K. (2{@7)
GLP: A(D
Yes Q

Material and Methodsz,o

Test substance : Nemasol 510, formulation containing nominally 510 g metam-sodium/L (analytically 499 g
a.s./L), batch n°: GQ80311261

Test species : ?&d surface dwelling arthropods, e.g. beetles and spiders

Sampling methgts : pitfall trap sampling

Collected orggnisms : Post-application samples were taken exclusively from the metam-sodium treated plots (1
x 1200 L am Sodium/ha, equivalent to 612 kg a.s./ha) 1, 2, 3,4, 5,6, 7,9, 10, 14, 15, 19, 20, 29 and 30 days
after app\fk@ation (beginning of April until beginning of May). Only the samples collected 24, 48 and 72 hours
after trg}r ment were analysed for MITC. A pre-application sample (end of March) was collected to obtain a
residye-free matrix.

Thqﬁpecimens were further divided into categories representing potential food items: Coleoptera, Spiders,
I\@Iepedes and others, in which case the number of individuals and frozen weight of each category was

-Gecorded.
/QQ Type of test : field study

K
S
&
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Test substrate : Poor sandy soil with low content of organic matter, on a commercial carrot field near Gabarré‘
and Escalans, Les Landes, (France): 93.7 % sand (0.05<D<2 mm), 1.8 % coarse silt (0.02<D<0.05 mm), 1.8%%

fine silt (0.002<D<0.02 mm), 2.7 % clay (D<0.002 mm), 1.04 % organic matter, <3% CO32', pH:7.3. szgo
Q
Field description : $

The experimental field was flanked on the North-West side by forest, on the South-West side byé?aize, and
grassland on the other sides. S
The experiment started on bare soil. After injection of the test item the soil must be sealed for 3 ks, after this
the soil is ploughed to release the test item from the soil. The last population sample was taken® week after the
ploughing. Two weeks after the ploughing the carrot seeds (Daucus carota) were sown, this i gﬂe week after the
last sampling. Thus the whole experimental period was conducted on bare soil and no crq@honological stages
according to the BBCH-scale were recorded. (\O
&
Applied concentrations : N
The ground dwelling arthropods were collected following the application of controé 1200 L water /ha); and test
item (1 x 1200 L Metam Sodium/ha, equivalent to 612 kg a.s./ha). \9
The test item was applied in accordance with GAP use, i.e. a single applicafion at the rate mentioned. The
application took place on 7 (2 plots) and 8 (2 remaining plots) April 2008. AM-SODIUM was injected into
the soil, immediately followed by sealing of the ground. Three weeks laté the soil was ploughed in order to
dispose of volatile chemical residues. The water control was applied by treating the soil in a similar way as the
test item, but with water. In this way potential insecticidal properties \@(? METAM-SODIUM could be directly
compared to the control without the confounding effects of the appli@on procedure.
. {OO
Exposure route : Q
Plots were situated in an area of approximately 12.5 ha. There @s an overhead irrigation system, which dictated
the semi-circular geometry of the field. Inside this field 10 g{s were established. Water control and METAM-
SODIUM treated plots (4 plots) measured approximately 1 ha.
All plots were treated entirely. There were no untreated a.r\&s between the plots.
N
Sampling : \b
All samples were taken from the central 10 x 10 r@oclrea of each plot. Soil samples were taken on five random
positions within the 10 x 10 m sampling area of@ch plot. Two groups of five pitfall traps were established in
the central area of each plot, using two mirro@ W-configurations. All traps were removed and reinstalled for
ploughing, harvesting the carrots, and sowin% the maize (using GPS information)

Test conditions : average meteorologicalé}&ditions

o
Residue analysis : MITC is distilled,bt?om water into a cooled reservoir containing ethyl acetate. The aqueous
distillate is saturated with sodiumb&oride and partitioned into ethyl acetate. Analysis is performed using gas
chromatography-mass spectromeogy.

QO
Findings : §

The recovery from arthroﬂ?ds fortified with MITC is given below. Residues in the control sample were shown to
be less than the 0.05 g LOQ.

The levels of MITCqmeasured in all of the field trial samples were high compared to the original method
validation levels (0\@5 and 0.5 mg/kg) and analytical sample 2 gave a response above the highest calibration
point included i the batch (at 10 mg/kg equivalence). MITC residues in test samples were estimated to be in the

range 3.5 to 13& g/kg.
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Table B.9.1.7-1 : MITC residues in arthropod samples 6\
MITC Fortification Control (0{’3

Sample residue level Recovery | residue ] Q‘D

number description (mg/kg) (mg/kg) (%) (mg/kg) d

Analytical 24 h after treat | 4.0 0.05 109.5 ND >

sample 1 (plots 3 & 5) §

Analytical 48 h after treat | 13.3* 0.05 109.5 ND @0

sample 2 (plots 1 & 7) Ai\’\

Analytical | 72 h after treat | 5.3 0.05 109.5 ND 0&;"

sample 3 (plot 1) Q

Analytical 72 h after treat | 6.3 0.05 109.5 Bﬁj

sample 4 (plot 7) S

Analytical 72 h after treat | 3.5 0.05 109.5 \§0 ND

sample 5 (plot 3) £

Analytical 72 h after treat | 4.2 0.05 109.5 § ND

sample 6 (plot 5) (}}\

Analytical 9 d before <0.05** 0.05 1,(\@\25 ND

sample 7 treat @0)

(plot 2) -

*1g (+0.02g) subsample used for each sample apart from analytical sample 2 wl@’é a 0.95g subsample was taken. No
correction has been made for the subsample size. S
*%0.05 mg/kg = LOQ N
ND = Not Detected subject to 0.05 mg/kg LOQ @
&
Conclusions : ‘Z?b
The data presented demonstrate that MITC can successfully®e determined in arthropods. The residues were in
the range of 3.5 mg/kg to 13.3 mg/kg, during first 72 hour@fter application with the test item.

S
Conclusions of the RMS : <
The study is considered acceptable and is taken into gzount in the avian risk assessment.
<
&
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B.9.1.8 Summary of effects on birds — exposure and risk assessment for birds (Annex IIIA 10.1) 6\
C.O@
Q(b
Revised in August 2010: o)
)
&
Table B.9.1.8-1 : Summary of effects of metam-sodium on birds Rl
\‘I
Test species Test Test Endpoints Referep@s
substance system S
Colinus virginianus | metam- acute oral | LDsy =211 mga.s./kg b.w. Mgﬁl‘(() R., 1985
sodium toxicity (\O
Colinus virginianus | metam- LCso> 448 mg a.s./kg b.w./day \\;"Pedersen C.A,
sodium dietary & Solatycki AM., 1993a
Anas platyrhynchos | metam- toxicity LCso> 324 mg a.s./kg b.w./ddy | Pedersen C.A.,
sodium a\{b Solatycki A.M., 1993b
@
&

First tier risk assessment for birds : OQ
N
The risk assessment for birds is based on the Guidance Docum@{az{ for birds and mammals under Council
Directive 91/414/EEC of November 2002. As a worst case it was a§umed that the birds obtained 100 % of their
diet in the treated area. b\Q
qo

The intended uses of metam-sodium are : &

- carrot : 1 x 408 kg a.s./ha, field, soil injection + ing%rporation at 25 cm by rotavation

- cornsalad : 1 x 306 kg a.s./ha, field, soil injectigr + incorporation at 15 cm by rotavation

- cucumber : 1 x 459 kg a.s./ha, greenhouse, dgip-irrigation under a plastic film on the planting row

- eggplant/aubergine : 1 x 612 kg a.s./ha, grécthouse, drip-irrigation under a plastic film on the planting
oW Q

- pepper:1x612kga.s./ha, greenhousetfﬁip—irrigation under a plastic film on the planting row

- potato : 1 x 153 kg a.s./ha, field, soil ifijection + incorporation at 25 cm by rotavation

- strawberry : 1 x 612 kg a.s./ha, fieldgdrip-irrigation under a plastic film on the planting row

- tomato : 1 x 612 kg a.s./ha, gree se, drip-irrigation under a plastic film on the planting row

- tomato : 1 x 612 kg a.s./ha, field,soil injection at 5 cm + coverage by 10 cm of soil

- grape: 1 x 1020 kg a.s./ha, f{'lbs§,’) soil injection at 40 cm at the site of the de-rooted vine (0.2 L/m?)

xS
b‘b
The application of metam-sodi}@x\ is on bare soil; the product is incorporated into the soil (soil injection or drip
irrigation) and thereafter the s@‘l is compressed with a roller. After a waiting period of 2 to 4 weeks, the soil is
cultivated to allow the nonsirineralised gasses to disperse. Since the product is phytotoxic, it is advisable to

perform a germination tesg;fCress-test) on samples of soils collected from the treated field, before planting.
Birds are not exposed }gyhe uses in greenhouse.



X
9-14 Q)Q
Metam-sodium Volume 3 — Annex B — Ecotoxicology August 2007, §
Belgium revised in August 2010 boo
-9
N
\s‘@
1 - Risk assessment presented by the notifier: o
-9
N
Acute risk assessment of Metam-Sodium on birds. ‘Z;O

EFSA have requested an acute risk assessment for metam-sodium for insectivorous birds that migh&%ed on
freshly treated bare soil fields.
Based on the physico-chemical characteristics and toxicological endpoints of metam sodium it is ngbmeaningful
to calculate the risk assessment for the parent active substance but instead for the primary metabolite MITC.
The degradation rate of metam-sodium was assessed in four different soil types, the mean DTt 20°C was 10
minutes (minimum - maximum DTsy = 4 — 17 minutes), whereas the DTy, is set to be 34 'ﬁltes (minimum -
maximum DTgy = 13 — 57 minutes). MITC is the only relevant metabolite of metam—sod{‘@n (Hall, B.E. et al.
2004). (\O

2%
The toxicity of metam-sodium and MITC to birds has been assessed in acute icity tests. The relevant
toxicological endpoints of metam-sodium and MITC are presented in the table below. Comparing these
endpoints the acute toxicity of MITC is higher to birds than metam-sodium (see %’@ e B.9.1.8-2).

N

LN
Table B.9.1.8-2: The relevant toxicological endpoints of metam-sodium and MPTC for birds

Metam,Sodium References omITC References
(mg/kg bw/day) (mg/kg bw/day)

O

b

Colinus virginianus \OAnas platyrhynchos
Acute avianLDs, | (Bobwhite quail) Munk, 1985 0" (Mallard duck) | Ross e/ al 1977
211 L 136
S
Q

Conclusion: Q
Based on the very fast degradation of metam-sodium int %e more toxic MITC, we consider that when the acute
risk of MITC is acceptable for birds, the risk of metar%%dium will also be acceptable.

N

N
Acute risk assessment of MITC on birds. @

9
The Acute Risks to Birds and Mammals pote?dally exposed following proposed commercial use of Metam
Sodium. (Brown K.C., 2010) Unpublished rqs(grt
O

Summary: (\,éb

Q‘Z?
Glasshouse uses of metam sodium.dbe excluded from this risk assessment since there will be no exposure to
birds from closed crop systeméb The field uses which distribute MITC widely throughout the soil,
injection/rotavation, injection/coferage and drip irrigation are considered to present the greatest risk to birds,
since the majority of the soil dwelling invertebrates will receive almost uniform exposure. Following a field
survey, a risk assessment forcbirds feeding on earthworms is also provided since such species could also be at

risk. AN
Q

§

Acute toxicity of ML@ to birds : LDsy = 136 mg/kg bw/d (Ross et al. 1977)
S

o
&~

S
Selection of f(@] species
)

A field supdey of birds feeding on invertebrates of bare soil treated with metam-sodium (Noordam and Bakker,
2010) reébrded observations of two bird species seen feeding in bare fields (both treated and control). For this
risk as@sment two focal species will be considered, the starling and the mistle thrush.
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Measured Residues in Insects (@)

N
Specimens of invertebrates were collected from a field study with metam sodium applied at 612 kg as/haz(the
rate for strawberries and tomato) in preparation for sowing (Bakker and Roig, 2010) and analysed fo ITC
residues. The equivalent dose rate of MITC in this study was 346 kg MITC/ha. <
An initial residue mean value of 7.3 mg/kg was derived. §
>

Analysis of the RUD values in the EFSA (2009) guidance for generic focal species of bird in baré:%‘oil show that
the 90™ centile is between 1.85 and 2.17 times the mean RUD value. In the absence of sufficieff information to
reliably define the distribution about the mean for the initial residue results it is proposed to,use a multiplier of

2.17 so as to estimate a worst case 90™ centile for the residue in insects of 16.0 mg t a metam sodium
application rate equivalent to 346 kg MITC/ha (resulting in an RUD (Residue per unit Q@e) value of 0.046 mg
/kg at a rate of 1 kg MITC/ha). &
N
Estimated Residues in Earthworms Q@
)

N
The BCF formula in SANCO/4145/2000 is not considered to be appropriate d&@to the extremely short half life
of MITC of 2.1 days. The use of BCF assumes residues are acquired over a @ger period of time than would be

appropriate for this risk assessment. Qg)

As residue data on earthworms are not available it is proposed .t\gQuse the measured fresh residues for
invertebrates as a surrogate. \33'
O
9
Risk Assessment for Insectivorous Birds . \Q\

Starling has been selected as the appropriate focal species of inSectivore for bare soil treated with metam sodium.
Starling has a body weight of 79.9 g for females and 84.%,¢ for males (Buxton et al., 1998). Considering the
mean body weight of 82.3 g, daily consumption and ene@/ expenditure for a passerine feeding entirely on soil
invertebrates has been calculated using the PSD (now @D) dietary calculation as being 102.2 g fresh food per
bird per day with a Daily Energy Expenditure of 223:)@5 KJ/animal.

@)
FIR/bw is calculated from mean body weight ang@iily dietary consumption as being 1.24 g/g bw
ETE = (FIR/bw) * C * AV * PT * PD ®(§

It is assumed at the first tier that starlings'\g% obtaining all their food from the treated area.
AV, PT and PD are therefore set at 1 fomctfle first tier of this risk assessment.

@
The lowest acute LDsqvalue for Mgﬁi is 136 mg/kg (mallard duck) from Table B.9.1.8-2.

<
Table B.9.1.8-3: Acute risk assg§8ment for insectivorous birds in field crops

MITCate
assiining complete
version from
Field uses of é{etam sodium* (kg FIR/bw
metam sodium G as/ha) RUD Starling ETE TER
s\'U
Carrots {\,O 230 (408) 0.046 1.24 13.1 10.4
Lo
%‘
Corn Sal&&Q 173 (306) 0.046 1.24 9.9 13.7
WK
Q
Q
Potato 86.3 (153) 0.046 1.24 4.9 27.7
O
*Gnetam sodium application rate in brackets
2
N
&
S
&

SV‘
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The TER values derived for use in carrots, corn salad and potatoes are above the threshold of 10 and indicate &
acceptable acute risk to insectivorous birds. (0{0
@
Risk Assessment for Birds feeding on earthworms Q;Q
\Q
X
Mistle thrush has been selected as the appropriate focal species of worm feeding bird for bare soil @ated with
metam sodium. Q)b
&

Mistle thrush has a mean body weight of 115 g (Buxton et al., 1998). The daily consumption for a 115 g
passerine feeding entirely on earthworms has been estimated as 127 g using the FIR/bw ﬁgyg of 1.1 for worm
feeding birds in SANCO 4145/2000. ,;Q
o
ETE = (FIR/bw) * C * AV * PT * PD 53\(\
N

It is assumed at the first tier that mistle thrush obtain all their food from the treated Qrg.

AV, PT and PD are therefore set at 1 for the first tier of this risk assessment. \\O
o
S
X
The lowest acute LDs, value for MITC is 136 mg/kg (mallard duck). 0\?
%)
Table B.9.1.8-4: Acute risk assessment for earthworm feeding birds in field*crops
MITC rate \\'O\
assuming complete N
conversion from Fl\lﬁbw
Field uses of metam sodium* (kg -Mistle
metam sodium as/ha) RUD _OThrush ETE TER
@U
4\
Carrots 230 (408) 0.046 ~Q® 1.1 11.6 11.7
x
I
Corn Salad 173 (306) 00*@6 1.1 8.75 15.5
é\O
Potato 86.3 (153) Q\'\b 0.046 1.1 43 31.6
"
Q)
* metam sodium application rate in brackets "DQ)
\&
O

The TER values derived for use in cag@ts, corn salad and potatoes are above the threshold of 10 and therefore
demonstrate acceptable acute risk orm feeding birds. In field grown strawberries and tomatoes injection

occurs without rotavation and the@is a physical barrier (of plastic or topsoil) which will prevent birds from
being exposed. Very low exposure would be anticipated resulting in acceptable risk for strawberries and
tomatoes. \\.O
&
N
A(b

Short-term risk assess%gﬁt of MITC on birds.
&

Since it is assumed @at in the course of some days, birds will not always be exposed to insects contaminated
with MITC but ago to uncontaminated food, the notifier proposed the short-term risk assessment also as
relevant. &

More detailed @culations performed by RMS are presented below.
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N
Acute and short-term toxicity endpoint MITC: Q‘Z?

Q

RMS disagrees with the notifier on the choice of the acute toxicity endpoint to be used in the a¥ian risk
assessment. $
The study “Acute Oral Toxicity (LDsy) of Methyl Isothiocyanate to Mallard Duck. (Ross D.B.@ét al., 1977)
cannot be considered acceptable due to the regurgitation of the test substance. {‘\\
However, a valid endpoint is obtained from the study with metam-sodium: LDs, (Colinus vgﬂnianus) =500
mg/kg b.w. =211 mg a.s./kg b.w. @
As metam is rapidly transformed to MITC, RMS has considered that it is possible to deriy&a surrogate LDsy of
MITC based on the endpoint with metam and considering a 1/1 molar transformation ( cular ratio of 0.566).

The corresponding endpoint for MITC is LDs, = 119 mg/kg b.w. This endpoint will e used in the avian risk
assessment and it is in close agreement with the endpoint from the study with MITC. {@

In analogy with the acute toxicity endpoint, the RMS has considered a surroga@Cso of MITC based on the
endpoint with metam (LCsy (4dnas platyrhynchos) > 324 mg a.s./kg b.w./d@ and considering a 1/1 molar
transformation (molecular ratio of 0.566). The corresponding endpoint for M&fC is LCsp > 183.4 mg/kg b.w.

%4

&
S
From the field survey of birds (Noordam A., Bakker F., 2010), two\@cal species were identified. RMS agrees
with the notifier to consider the starling and the mistle thrush for th@@vian risk assessment.
&
Measured residues in food items: ’Z?b
Q
From the residue field study (Bakker F. & Roig J., 2010) Q;sidues of MITC in invertebrates were determined
after 24, 48 and 72 hours after treatment of metam sodiunigt 612 kg a.s./ha (equivalent to 346 kg MITC/ha). The
residue was 4.0 mg/kg (mean of 2 plots) after 24 hou¢9, 13.3 mg/kg (mean of 2 plots) after 48 hours and 4.8
mg/kg (mean of 4 plots) after 72 hours. An initial @an residue value over 0-72 hours was calculated as 7.3
mg/kg.
For the acute risk assessment 90™ percentiles alz§needed. From the EFSA Guidance Document on Birds and
Mammals (Appendix F) mean RUD and 90™ are compared for ground dwelling invertebrates on bare soil.
RUD 90™ is 13.8 mg/kg and mean RUD is 7.3Ueading to a factor 1.84. This is in agreement with the proposal of
the notifier to use a factor 1.85 — 2.17. Talq'g’g the worst case factor of 2.17, the 90" residue value is calculated
16 mg/kg for an application rate of 346@ MITC/ha. Recalculation in RUD (residue per unit dose) results in
0.046 mg/kg for an application rate of lré)g MITC/ha.
For the short-term risk assessment the arithmetic mean residue value of 7.3 mg/kg for an application rate of 346
kg MITC/ha was used in the riskg&essment. Recalculation in RUD results in 0.021 mg/kg for an application
rate of 1 kg MITC/ha. §
N
For the residue data in earth@ms it is not appropriate to use the BCF formula, due to the extremely short half-
life of MITC of 2.1 days. I@bsence of residue field data obtained for earthworms, RMS agrees with the notifier
to use the residue values if0insects as surrogate.

Focal species:

Risk assessment for(‘b@sectivorous birds

N
The starling is Eg-L&ted as the appropriate focal species for insectivorous birds feeding on bare soil treated with
metam-sodiu he body weight of starling is 84.7 g for males and 79.9 g for females, giving a mean body
weight of 82.3,8 (Buxton ef al., 1998).
log (DEE) @.0017 +(0.7034 x (log 82.3)) =2.35

DEE = 2\ kJ
N
Q
$
OO
cob
&
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Table B.9.1.8-5 : Calculation of the ratio of food intake rate of soil invertebrates to body weight for a starling pq(ij\
day -9
Food type Energy Moisture | Energy Assimilation | Yield Fresh food FIR&W
content* content* content efficiency (kJ/g ww) | intake $®
(kJ/g dw) | (%) (kJ/g ww) | (%) (g/day) o
soil bJ
invertebrates 19.3 84.6 297 76 2.26 98.88 NS 1.20
* Value taken from Table 3 in Appendix I of SANCO/4145/2000 (Z)
** Value taken from Table 5 in Appendix I of SANCO/4145/2000 @Q)
~Q
For the first tier calculation it is assumed that the starlings are obtaining all their food frofix the treated area and
therefore AV, PD and PT are set at 1. \Q

The greenhouse uses of metam-sodium are excluded from the risk assessment since théfe will be no exposure to
birds from closed crop systems.

The use of metam-sodium in grapes at vine planting is a very localized treatmen&nd therefore the risk will be
much lower and will be covered by the other field uses. (§

The field uses which distribute MITC widely throughout the soil, injection/&avation, injection/coverage and
drip irrigation are considered to present the greatest risk to birds, sincgithe majority of the soil dwelling
invertebrates will receive almost uniform exposure. These crops Qre carrot, corn salad and potato
(injection/rotavation), tomato (injection/coverage) and strawberry (drip gigation).

>

Table B.9.1.8-6 : Acute risk assessment for insectivorous birds ea@%’g contaminated soil invertebrates on bare
soil for the use in field crops (based on endpoint LDs; = 119 mg l\/ﬂsf C/kg b.w.)

Field uses of | MITC rate assuming FIR/bw b\ " RUD ETE TER Annex VI
metam- complete conversion from Q)’D Trigger
sodium metam-sodium’ (kg/ha) A value
strawberry 346 (612) 120 0.046 19.1 6.23 10
tomato 346 (612) 2.20 0.046 19.1 6.23 10
carrot 230 (408) O 1.20 0.046 12.7 9.37 10
corn salad 173 (306) ¢’ 1.20 0.046 9.55 12.5 10
potato 86.3 (153) 2 1.20 0.046 4.76 25.0 10
metam-sodium application rate in brackets (§O

Based on first tier assumptions (PD, PT = Q’nd initial measured residues, the acute TER for carrot is very close

to the trigger value of 10. RMS considers-the risk acceptable since slight refinement in the diet will lead to an

acute TER higher than 10. The acu@ ER values for corn salad and potato indicate acceptable risk for

insectivorous birds. QD

With strawberries the treated soil isovered with a plastic film which would be likely to deter birds and prevent

them from feeding on invertebrates. Therefore RMS considers the acute risk for use in strawberry acceptable.

In field tomatoes metam—sodiu@s injected to a depth of 5 cm and covered with a 10 cm layer of untreated soil.

However, RMS does not a @ with the notifier that the layer of untreated soil would form a physical barrier

preventing the birds from efposure. In the opinion of RMS risk mitigation measures are needed for field tomato.
/]

Table B.9.1.8-7 : Shotét’erm risk assessment for insectivorous birds eating contaminated soil invertebrates on

bare soil for the use imtfield crops (based on endpoint LCs > 183.4 mg MITC/kg b.w./day)

Field uses of @fTC rate assuming FIR/bw RUD ETE TER Annex VI
metam- {~complete conversion from Trigger
sodium 52' metam-sodium” (kg/ha) value
strawberry 9 346 (612) 1.20 0.021 8.72 21.0 10
tomato & 346 (612) 1.20 0.021 8.72 21.0 10
carrot < 230 (408) 1.20 0.021 5.80 31.6 10
corn@alad 173 (306) 1.20 0.021 4.36 42.1 10
patato 86.3 (153) 1.20 0.021 2.17 84.3 10

gﬁfam—sodium application rate in brackets

-9
~CBased on first tier assumptions (PD, PT = 1) and arithmetic mean measured residues, the short-term TER values
-, for all field uses meet the trigger value of 10 for insectivorous birds.

K
S
&
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Risk assessment for vermivorous birds o)
X2
N

The mistle thrush is selected as the appropriate focal species for birds feeding on earthworms on bare soil t Q(ﬁed
with metam-sodium. The body weight of mistle thrush is 115 g (Buxton et al., 1998). The FIR/bw Valu@ fl.1

was used according to SANCO 4145/2000. Q\
For the first tier calculation it is assumed that the starlings are obtaining all their food from the trekbgd area and
therefore AV, PD and PT are set at 1. {‘\\
Q@
Table B.9.1.8-8 : Acute risk assessment for vermivorous birds eating contaminated earthwoe}% on bare soil for
the use in field crops (based on endpoint LDsy = 119 mg MITC/kg bw) Q
Field uses of | MITC rate assuming FIR/bw RUD ETE @R Annex VI
metam- complete conversion from & Trigger
sodium metam-sodium’ (kg/ha) IQQ value
strawberry 346 (612) 1.1 0.046 17.6- 6.80 10
tomato 346 (612) 1.1 0.046 5 6.80 10
carrot 230 (408) 1.1 0.046 | ~d1.6 10.2 10
corn salad 173 (306) 1.1 0.046 |5,8.75 13.6 10
potato 86.3 (153) 1.1 0.0460-] 4.37 27.3 10
metam-sodium application rate in brackets OQ
N

The acute TER values for carrot, corn salad and potato indicate acce@ble risk for vermivorous birds.

With strawberries the treated soil is covered with a plastic film whieh would be likely to deter birds and prevent
them from feeding on earthworms. Therefore RMS considers t ¢acute risk for use in strawberry acceptable.

In field tomatoes metam-sodium is injected to a depth of 5 ¢ d covered with a 10 cm layer of untreated soil.
However, RMS does not agree with the notifier that the lasg,’r of untreated soil would form a physical barrier
preventing the birds from exposure. In the opinion of RM%?Isk mitigation measures are needed for field tomato.

Table B.9.1.8-9 : Short-term risk assessment for vermivorous birds eating contaminated earthworms on bare soil
for the use in field crops (based on endpoint LCs, > 4 mg MITC/kg b.w./day)

Field uses of | MITC rate assuming a)o" FIRbw |RUD | ETE TER | Annex VI
metam- complete conversion from Trigger
sodium metam-sodium’ (kg/ha) 5 value
strawberry 346 (612) @ 1.1 0.021 7.99 22.9 10
tomato 346 (612) 0~ 1.1 0.021 7.99 22.9 10
carrot 230 (408) 5 1.1 0.021 5.31 34.5 10
corn salad 173 (306)° 1.1 0.021 4.00 45.9 10
potato 86.3 (153) 1.1 0.021 1.99 92.0 10
metam-sodium application rate in g{a\d(ets

N

X
Based on first tier assumptio@’(PD, PT = 1) and arithmetic mean measured residues, the short-term TER values
for all field uses meet the t@ger value of 10 for vermivorous birds.

%)

&

In conclusion, the\@sk of metam-sodium and its metabolite MITC to birds is acceptable for the uses in
greenhouse and g lised use in vines. The risk is acceptable for the intended field uses in potato, corn salad and
carrot (application rates 153, 306 and 408 kg a.s./ha). The risk is acceptable for the intended field use in
strawberry (612 kg a.s./ha) due to the plastic film preventing exposure to birds. However, risk mitigation
measures a@needed for the intended field use in tomato (612 kg a.s./ha) since the acute TER value is below the
trigger valiie and the fresh soil layer is not regarded sufficient to reduce the exposure to birds.



o
9-20 &

Metam-sodium Volume 3 — Annex B — Ecotoxicology August 2007, §

Belgium revised in August 2010 boo

R
\s‘&
B.9.2 Effects on aquatic organisms (fish, aquatic invertebrates, algae) (Annex IIA 8.2; Annex IIIA 10.2) o

-9
N
B.9.2.1 Acute toxicity of the active substance and metabolites, degradation or reaction products to ﬁggz?’
(Annex IIA 8.2.1) )
5

N
Report on the Study of Acute Toxicity of Metam-Sodium in Rainbow Trout (Sa/mo gairdneri Rich.). ®Nielbke H.P.,
Munk R., 1986a). N
K(D
S
Q

Guidelines : »;Q
EPA Guideline 72-1 : Freshwater fish LCs, QO
GLP: )
No, study was performed prior to GLP implementation {Qo
Material and Methods : Q

Test substance : metam-sodium, 42.2 % aqueous solution, batch n® : ZH 130 585~?\\,O

Test species : Oncorhynchus mykiss (rainbow trout) \S(b
Number of organisms, weight, length : 10 fish per treatment, mean weight of@% g2.1-174y9),
mean length of 8.3 cm (6.0 — 11.3 cm) Qg’

Type of test : 96 hours static toxicity test
Biological loading : 0.3 — 1.1 g fish/L
Applied and measured concentrations :
nominal : main study : control; 0.215, 0.464, 1.00, 2.15, 4.64 mg azﬁ

nominal : additional study : control; 1.00, 2.15, 4.64, 10.0, 21.5, 464, 100 mg a.s./L

measured after 1 hour : main study : control; 0.18, 0.40, 0.90, ],?O, 3.90 mg a.s./L

measured after 1 hour : additional study : control; 0.81, 2.01,&46, 9.07,20.8,44.2,859 mg a.s./L

measured after 96 hours : main study : control; 0.08, -, -, -40%80 mg a.s./L

measured after 96 hours : additional study : control; 0.625:, 3.74,-,20.1,39.9,87.8 mg a.s./L

Test conditions : <

temperature : 11 - 14 °C \§b

pH:7.5-84 )

dissolved oxygen : 72 - 108 % O, saturation (7.%;45 1.6 mg/L O,)

total hardness : 2.5 mmol/L Q

photoperiod : 16/8 hours light/dark cycle @‘b

Analytical methods : HPLC "bo)

Findings : ¥

Mortality : No mortalities occurred ing’lihe control group or at the treatment levels of 0.215, 0.464, 1.00, 2.15,
4.64, 10.0 and 21.5 mg a.s./L after ours of exposure. Mortality at the treatment levels of 46.4 and 100 mg
a.s./L after 96 hours of exposure w@ 70 % and 100 % respectively.

Behavioural observations : No clinical signs of toxicity were observed at the treatment levels of 0.215 and 0.464
mg a.s./L. Clinical signs of toxigity observed from the treatment level of 1.00 mg a.s./L onwards were tumbling,
discolouration, lying on the Qﬁm, gasping and narcotic-like state.

Conclusions : A

The study is not acce;&?%le due to doubtful results. During the range finding test the LCsy (Oncorhynchus
mykiss, 96 h) was estitgfed between 0.316 and 1.00 mg a.s./L.

Endpoints : ’Z)Q

LCs (Oncorhynchgs mykiss, 96 h) = 40.28 mg metam-sodium/L (nominal)

LCs (0ncorhyn(§hus mykiss, 96 h) = 35.18 mg metam-sodium/L (measured at 96 hours)

~
P
&



X
9-21 Q)Q
Metam-sodium Volume 3 — Annex B — Ecotoxicology August 2007, §
Belgium revised in August 2010 boc’

flow-through test conditions. (Carr K.A., Wheat J.V., 1992).

Q
Q
Guidelines : &
EPA Guideline 72-1 : Freshwater fish LCs, $
GLP: S

Yes i\@
Material and Methods : &

Test substance : metam-potassium (PNMDC), chemical purity : 54.0 %, batch n° : 1A-1275 0-’

Test species : Oncorhynchus mykiss (rainbow trout) ‘Q

Number of organisms, weight, length : 20 fish per treatment, mean wet weight : 0.36 g (OQQ 0.69 g),

mean length : 37 mm (29 — 45 mm) &

Type of test : 96 hours flow-through toxicity test (15 L of test solution with 7.6 Volur@enewals per day)
Biological loading : 0.06 g fish/L/day o

Applied and measured concentrations : .,\\'O

nominal : control; 13.5, 22.5, 37.4, 62.4, 104 mg a.s./L \{D

mean measured : control; 13.3, 21.7, 37.0, 63.3, 106 mg a.s./L R

mean measured : 96 — 102 % of nominal concentrations ®0)

Test conditions : &

temperature : 11.6 — 15.4 °C .\oQ

pH:82-85 @

dissolved oxygen : 75 - 94 % O, saturation (8.1 — 10.2 mg/L O5) .(,_,0

total hardness : 152 — 168 mg/L CaCOj, <~

photoperiod : 16/8 hours light/dark cycle b\

light intensity : 298 — 383 lux \@‘0

Analytical methods : HPLC with UV-VIS detection o

Findings : N

Mortality : No mortalities occurred in the control groum@ at the treatment levels of 13.3 and 21.7 mg a.s./L after
96 hours of exposure. Mortality at the treatment level©of 37.0, 630 and 106 mg a.s./L after 96 hours of exposure
was 5 %, 45 % and 100 % respectively.

Behavioural observations : Clinical signs of ta?§ icity observed from the treatment level of 13.3 mg a.s./L
onwards were discolouration, complete loss of @uhbrlum fish lying on the bottom and immobility.

Conclusions : v

The study is acceptable. QQ_,’
Endpoints : (b
LCso (Oncorhynchus mykiss, 96 h) = 62(&) mg metam-potassium/L (mean measured)
‘Z?
&
<
;\\'o
Q‘D
N
A(b
OQ)
&
3
\O
o
Q
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&
«Q
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‘)
S
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Q’b
&
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Vapam : Safety evaluation on Rainbow trout. (Howard D.J., Johnston C.D., 1971).

Guidelines : o)
No reference to guideline is given, however, similar to EPA Guideline 72-1 : Freshwater fish LCs <
GLP : $
No, study was performed prior to GLP implementation Q)b
Material and Methods : N
Test substance : Vapam, formulation containing 32.7 % anhydrous metam-sodium and 67.3 %Hert ingredients,
batch n° : not reported Q)Q)
Test species : Oncorhynchus mykiss (rainbow trout) ‘Q
Number of organisms, weight, length : 20 fish per treatment, mean weight of 0.73 g, mea&%ngth of4.3 cm
Type of test : 96 hours static toxicity test &
Biological loading : 0.24 g fish/L &\7
Applied and measured concentrations : o
nominal : control; 0.10, 0.18, 0.32, 0.56, 1.0 mg Vapam/L ,\\9
corresponding to : control; 0.033, 0.059, 0.105, 0.183, 0.327 mg a.s. /L\{D
measured : not reported R
Test conditions : Q)o)
temperature : 11 — 12 °C <
pH : not reported . \QQ
dissolved oxygen : not reported \rb\
total hardness : not reported S
photoperiod : not reported .Q\
Analytical methods : not reported b\
Findings :
Mortality : No mortalities occurred in the control group orz;l?t the treatment level of 0.10 mg Vapam/L after 96
hours of exposure. Mortality at the treatment levels of 0:?8 0.32, 0.56 and 1.0 mg Vapam/L after 96 hours of
exposure was 5 %, 95 %, 100 % and 100 % respectlvelx\
Behavioural observations : No clinical signs of tox@y were observed at the treatment levels of 0.10 and 0.18
mg Vapam/L. Clinical signs of toxicity observed a'@ﬁe treatment levels of 0.32, 0.56 and 1.0 mg Vapam/L were
fish swimming near the surface, accompanied b%a},%hght loss of equilibrium and side-swimming.
Conclusions : N
The study is acceptable. The study shows a ldbof shortcomings but gives a good indication of the toxicity level
of metam-sodium. Q)
Endpoints : \éb
LCsy (Oncorhynchus mykiss, 96 h) =0, Zé‘) mg Vapam/L = 0.078 mg metam-sodium/L (nominal)
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Methylisothiocyanate (metabolite of BAS 002 N, dazomet) acute toxicity study on the rainbow tro@
(Oncorhynchus mykiss) in a semistatic system over 96 hours. (Zok S., 2002). (0{0
Q;Q(b
Guidelines : &
EPA Guideline 72-1 : Freshwater fish LCs, §
EPA-SEP 540/9-85-006 >
EEC directive 92/69, Annex V, C1 N
OECD Guideline 203 : Fish Acute Toxicity Test OK;D
GLP : %2)
Yes {,Q
Material and Methods : QO
Test substance : MITC, chemical purity : 99.6 %, batch n° : 408208/1 61100 &
Test species : Oncorhynchus mykiss (rainbow trout) @0
Number of organisms, age, weight, length : 7 fish per treatment, approximately 3 months old,
mean weight of 1.0 g (0.8 — 1.2 g), mean length 0f 4.9 cm (4.8 — 5.1 cm) \\,O
Type of test : 96 hours semi-static toxicity test (medium renewal every 24 hours&,
Biological loading : 0.64 g fish/L O)
Applied and measured concentrations : Q@

nominal : control; 0.05, 0.1, 0.22, 0.5, 1.0 mg MITC/L
measured at start of the interval : 64.0 — 93.4 % of nominal concentrat c@s
measured at end of the interval : 36.9 — 86.1 % of nominal concentrag@ns

mean measured : 63.9 — 89.8 % of nominal concentrations -9
Test conditions : L
temperature : 14+ 1 °C Q?b
pH:8.1-84 Q

dissolved oxygen : 65- 103 % O, saturation (6.8 — 10.7 m%ib 0,)
total hardness : 250 mg/L. CaCOj; 3

photoperiod : 16/8 hours light/dark cycle <

Analytical methods : HPLC with UV-detection §

Findings : O

Mortality : No mortalities occurred in the con &b group or at the treatment level of 0.05 mg MITC/L after 96
hours of exposure. Mortality at the treatment&vels of 0.1, 0.22, 0.5 and 1.0 mg MITC/L after 96 hours of
exposure was 86 %, 100 %, 100 % and 100 é espectively.

Behavioural observations : No clinical si f toxicity were observed at the treatment level of 0.1 mg MITC/L.
At the treatment level of 0.1 mg MITC/Id:he only surviving fish was swimming at the bottom.

Conclusions : Q

The study is acceptable. 0

Endpoints : @

LCso (Oncorhynchus mykiss, 96 h}b: 0.08 mg MITC/L (nominal)

LCs (Oncorhynchus mykiss, 96:h) = 0.0531 mg MITC/L (mean measured)
NOEC (Oncorhynchus mykissy 96 h) = 0.05 mg MITC/L (nominal)

NOEC (Oncorhynchus myla@s 96 h) = 0.0320 mg MITC/L (mean measured)
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L

)
The acute toxicity of MITC Technical to Rainbow trout, Oncorhynchus mykiss, in a flow through systenqs?
(Schupner J., Stachura B., 1991a).

Q
Guidelines : &
EPA Guideline 72-1 : Freshwater fish LCs, $

GLP: >

No i\@

Material and Methods : &

Test substance : MITC, chemical purity : 94.9 %, batch n° : not reported Q)Q)

Test species : Oncorhynchus mykiss (rainbow trout) ‘Q

Number of organisms, weight, length : 10 fish per replicate, 2 replicates per treatment, @éan weight of 0.64 g,
mean length of 34 mm &

Type of test : 96 hours flow-through toxicity test (10 L of test solution with 8.6 Volur@enewals per day)
Biological loading : 0.074 g fish/L/day o

Applied and measured concentrations : .,\\'O

nominal : control; solvent control (acetone); 32, 54, 90, 150, 250 pg MITC/L :\‘77

mean measured : control; solvent control (acetone); 26, 40, 78, 131, 210 pg l\g’{C/L

measured : 74 - 87 % of nominal concentrations

Test conditions :

temperature : 11.3 —12.6 °C .\QQ

pH:62-65 @

dissolved oxygen : > 76 % O, saturation S

total hardness : 44 mg/L CaCO; . \Q\

photoperiod : 16/8 hours light/dark cycle
Analytical methods : GC

Findings :

Mortality : No mortalities occurred in the control group, ,@,Pthe solvent control group or at the treatment levels of
26 and 40 pg MITC/L after 96 hours of exposure. l\@rtahty at the treatment levels of 78, 131 and 210 ng
MITC/L after 96 hours of exposure was 15 %, 100 %\%d 100 % respectively.

Behavioural observations : No clinical signs of to@lty were observed at the treatment levels of 26 and 40 pg
MITC/L. Clinical signs of toxicity observed at thé_ﬁlree highest treatment levels of 78, 131 and 210 pg MITC/L
were lethargy, discoloration, reduced/labored b@thmg, reduced swimming, loss of equilibrium, spinal curvature
and peritoneal lumps. v

Conclusions : QQ)’
The study is acceptable. C\)éb
Endpoints : (00

LCso (Oncorhynhus mykiss, 96 h) = 06@4 mg MITC/L (mean measured)
NOEC (Oncorhynhus mykiss, 96 hg& 0.040 mg MITC/L (mean measured)
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N
)
Report on the Study of Acute Toxicity of Metam-sodium in the Bluegill (Lepomis Macrochirus Raf.). (Gelbke Hé
P., Munk R., 1986b). -9
&
Q
o o
Guidelines : &
EPA Guideline 72-1 : Freshwater fish LCs, §
GLP: é;
No, study was performed prior to GLP implementation N
Material and Methods : Y
Test substance : metam-sodium, 42.2 % aqueous solution, batch n® : ZH 130 585 Q)Q)

Test species : Lepomis macrochirus (bluegill sunfish) \"Q
Number of organisms, weight, length : 10 fish per treatment, mean weight of 0.4 g, QO
mean length of 3.3 cm (2.9 — 3.8 cm) &
Type of test : 96 hours static toxicity test {Q\V
Biological loading : 0.04 g fish/L o
Applied and measured concentrations : .,\\'O
nominal : control; 0.100, 0.215, 0.464, 1.00, 2.15, 4.64, 10.0, 21.5 mg a.s./L :\‘77

measured after 1 hour : control; 0.052, 0.194, 0.40, 0.75, 1.76, 4.36, 9.76, 18§’mg a.s./L
measured after 96 hours : control; 0.07, 0.175, 0.095, 0.82, -, -, -, - mg a. s/

Test conditions :

temperature : 22 — 23 °C . \QQ
pH:7.5-8.1 @
dissolved oxygen : 69 — 101 % O, saturation (6.0 — 8.8 mg/L O,) (.OO
total hardness : 2.5 mmol/L Q\
photoperiod : 16/8 hours light/dark cycle b\
Analytical methods : HPLC Q)(b
Findings :

Mortality : No mortalities occurred in the control group,@? at the treatment levels of 0.100 and 0.215 mg a.s./L
after 96 hours of exposure. Mortality at the treatment @els of 0.464, 1.00, 2.15, 4.64, 10.0 and 21.5 mg a.s./L
after 96 hours of exposure was 10 %, 100 %, 100 %,@0 %, 100 % and 100 % respectively.

Behavioural observations : No clinical signs of tox@y were observed at the treatment levels of 0.100 and 0.215
mg a.s./L. At the treatment level of 21.5 mg a.s. /L_, clinical signs of toxicity observed after 48 hours of exposure
were apathy and abnormal swimming behavio

Conclusions : v
The study is acceptable. QQ_,’
Endpoints : (b

LCsy (Lepomis macrochirus, 96 h) > 0. 4& mg metam-sodium/L (nominal)
LCsy (Lepomis macrochirus, 96 h) > 9}?75 mg metam-sodium/L (measured at 96 hours)
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Potassium N-methyldithiocarbamate (PNMDC): Acute toxicity to Bluegill, Lepomis macrochirus, under ﬂové\
through test conditions. (Lintott D.R., Wheat J.V., 1992). (0{0
*Q(b
Q
Guidelines : &
EPA Guideline 72-1 : Freshwater fish LCs, $
GLP: S
Yes i\@
Material and Methods : &
Test substance : metam-potassium (PNMDC), chemical purity : 54.0 %, batch n° : 1A-1275 Q)Q’
Test species : Lepomis macrochirus (bluegill sunfish) ~Q
Number of organisms, age, weight, length : 20 fish per treatment, mean wet weight : 0.77&(0.37 — 1.17 g),
mean length : 30 mm ( 24 — 35 mm) &
Type of test : 96 hours flow-through toxicity test (15 L of test solution with 7.4 Volur@enewals per day)
Biological loading : 0.14 g fish/L/day o
Applied and measured concentrations : .,\\'O
nominal : control; 15.6, 26.0, 43.2, 72.0, 120 mg a.s./L \{D
mean measured : control; 16.7,26.7,45.9, 76.5, 125 mg a.s./L R
mean measured : 103 - 107 % of nominal concentrations ®0)
Test conditions : &
temperature : 20.4 —21.7 °C .\oQ
pH:8.1-8.4 @
dissolved oxygen : 80 — 93 % O, saturation (7.2 — 8.4 mg/L O,) (.OO
total hardness : 124 mg/L CaCO; . Q\
photoperiod : 16/8 hours light/dark cycle b\
light intensity : 318 — 511 lux \@‘0
Analytical methods : HPLC with UV-VIS detection o
Findings : 0

Mortality : No mortalities occurred in the control gmgél or at the treatment levels of 16.7, 26.7 and 45.9 mg
a.s./L after 96 hours of exposure. Mortality at the tr@tment levels of 76.5 and 125 mg a.s./L after 96 hours of
exposure was 10 % and 70 % respectively. e

Behavioural observations : Clinical signs of ta?ﬁcity observed from the treatment level of 76.5 mg a.s./L
onwards were dark pigmentation in the head re@)n and on the entire fish.

Conclusions : v
The study is acceptable. QQ_,’
Endpoints : C\)éb
LCsy (Lepomis macrochirus, 96 h) = 1Q®mg metam-potassium/L (mean measured)
N4
b(b
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S
Vapam Safety evaluation on Bluegill Sunfish. (Howard D.J., Johnston C.D., 1970a). 6\
(.0@
(

Guidelines : Q;Q
No reference to guideline is given, however, similar to EPA Guideline 72-1 : Freshwater fish LCs <
GLP : $
No, study was performed prior to GLP implementation Q)b
Material and Methods : N
Test substance : Vapam, formulation containing 32.7 % anhydrous metam-sodium and 67.3 %Hert ingredients,
batch n° : not reported @Q’
Test species : Lepomis macrochirus (bluegill sunfish) ‘Q

Number of organisms, weight, length : 5 fish per replicate, 4 replicates for the contr and for the treatment
levels of 1.0, 1.4 and 1.8 mg Vapam/L, 2 replicates for the treatment levels of 0.56, 3 %and 10.0 mg Vapam/L,
mean weight of 2.52 g, mean length of 5.1 cm @
Type of test : 96 hours static toxicity test o
Biological loading : 0.84 g fish/L O
Applied and measured concentrations : \{D
nominal : control; 0.56, 1.0, 1.4, 1.8, 3.2, 10.0 mg Vapam/L R
corresponding to : control; 0.18, 0.33, 0.46, 0.59, 1.05, 3.27 mg Q_QE)
measured : not reported

Test conditions : \Q
temperature : 16.7 — 17.8 °C @
pH : not reported S
dissolved oxygen : not reported . \Q\
total hardness : not reported >
photoperiod : not reported I\Q,Q’

light intensity : not reported o

Analytical methods : not reported ,;Q

Findings : O

Mortality : No mortalities occurred in the control g@p or at the treatment level of 0.56 mg Vapam/L after 96
hours of exposure. Mortality at the treatment leveI@f 1.0, 1.4, 1.8, 3.2 and 10.0 mg Vapam/L after 96 hours of
exposure was 20 %, 75 %, 100 %, 100 % and 100& respectively.

Behavioural observations : No clinical sign of toxicity were observed at the treatment level of 0.56 mg
Vapam/L. Clinical signs of toxicity observed‘@t the treatment levels of 1.0, 1.4, 1.8, 3.2 and 10.0 mg Vapam/L
were fish swimming near the surface accor@anied by a slight loss of equilibrium and side swimming. The most
severe signs were seen at the three highedstgfeatment levels.

Conclusions : (00
The study is acceptable. The study sbp%vs a lot of shortcomings but gives a good indication of the toxicity level
of metam-sodium. bqy
Endpoints :
LCsy (Lepomis macrochirus, 9@) = 1.19 mg Vapan/L = 0.389 mg metam-sodium/L (nominal)
0
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The acute toxicity of MITC Technical to Bluegill Sunfish, Lepomis macrochirus, in a flow through systené
(Schupner J., Stachura B., 1991b). -9
&
Q
Q
Guidelines : &
EPA Guideline 72-1 : Freshwater fish LCs, §
GLP: >
No i\@
Material and Methods : &
Test substance : MITC, chemical purity : 94.9 %, batch n° : not reported Q)Q)
Test species : Lepomis macrochirus (bluegill sunfish) \"Q
Number of organisms, weight, length : 10 fish per replicate, 2 replicates per treatment, r@n weight of 0.608 g,
mean length of 29 mm S
Type of test : 96 hours flow-through toxicity test (10 L of test solution with 8.6 Volur@enewals per day)
Biological loading : 0.071 g fish/L/day o

Applied and measured concentrations : .,\\'O
nominal : control; solvent control (acetone); 64.8, 108, 180, 300, 500 pg MITC@P
mean measured : control; solvent control (acetone); 48, 88, 157, 251, 398 ug g‘lTC/L
measured : 74- 87 % of nominal concentrations Q

Test conditions : &
temperature : 21.1 —22.9 °C .\oQ
pH:63-7.1 @

dissolved oxygen : > 83 % O, saturation S

total hardness : 42 mg/L CaCO; . Q\

photoperiod : 16/8 hours light/dark cycle .
Analytical methods : not reported
Findings : o
Mortality : No mortalities occurred in the control group,,'@,pthe solvent control group or at the treatment levels of
48 and 88 pg MITC/L after 96 hours of exposure. M\&tality at the treatment levels of 157, 251 and 398 pg
MITC/L after 96 hours of exposure was 65 %, 100 %\%d 100 % respectively.

Behavioural observations : No clinical signs of to@?ity were observed at the treatment levels of 48 and 88 pg
MITC/L. Clinical signs of toxicity observed at theé\hree highest treatment levels of 157, 251 and 398 pg MITC/L
were sounding, dark pigmentation and lethargy{\b

Conclusions : v

The study is acceptable. QQ_,’
Endpoints : \éb

LCsy (Lepomis macrochirus, 96 h) = 0. léi mg MITC/L (mean measured)
NOEC (Lepomis macrochirus, 96 h) @%.088 mg MITC/L (mean measured)

b(b
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variegatus, under flow-through test conditions. (Sutherland G.D., Lintott D.R., 1992).

Q
Q
Guidelines : &
EPA Guideline 72-3 : Acute LCs, estuarine and marine organisms §
GLP: S

Yes i\@
Material and Methods : &

Test substance : metam-potassium (PNMDC), chemical purity : 54.0 %, batch n° : 1A-1275 0-’

Test species : Cyprinodon variegatus (sheepshead minnow) ‘Q

Number of organisms, weight, length : 20 fish per treatment, mean wet weight : 1.59 g (0&8 2.63 g),

mean length : 33 mm (27 — 37 mm) &

Type of test : 96 hours flow-through toxicity test (42 L of test solution with 6.2 Volur@enewals per day)
Biological loading : 0.12 g fish/L/day o

Applied and measured concentrations : .,\\'O

nominal : control; 7.8, 13, 22, 36, 60 mg a.s./L \{D

mean measured : control; 6.4, 10, 22, 38, 66 mg a.s./L R

mean measured : 77 — 110 % of nominal concentrations ®O)

Test conditions : &

temperature : 21.7 — 23.8 °C .\QQ

pH:8.0—8.4 @

dissolved oxygen : > 79 % O, saturation (> 6.0 mg/L O,) (OO

salinity : 16— 18 %o <&

photoperiod : 16/8 hours light/dark cycle >

Analytical methods : HPLC with UV-VIS detection I\Q,Q’

Findings :

Mortality : No mortalities occurred in the control groups{far at the treatment levels of 6.4, 10 and 22 mg a.s./L
after 96 hours of exposure. Mortality at the treatment }\&/els of 38 and 66 mg a.s./L after 96 hours of exposure
was 95 % and 100 % respectively. RS

Behavioural observations : No clinical signs of tox@y were observed at the treatment level of 6.4 mg a.s./L. At
the treatment level of 10 mg a.s./L two fish werei&mtmuously at the water surface. At the treatment level of 22
mg a.s./L two fish showed complete loss of equidibrium and 18 fish were at the water surface. The only surviving
fish at the treatment level of 38 mg a.s./L waSlying on its side on the bottom. At the highest treatment level of
66 mg a.s./L all fish were dark after 24 ho%é’of exposure.

Conclusions : C\)&
The study is acceptable. (00
Endpoints : Q,Q
LCso (Cyprinodon variegatus, 96 530 mg metam-potassium/L (mean measured)
NOEC (Cyprinodon variegatus, ) = 6.4 mg metam-potassium/L (mean measured)
i
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<
Vapam - Safety evaluation on Cyprinodon variegatus (Broad Killifish). (Howard D.J., Johnston C.D., 1970b). 6\
C.O@
(

Guidelines : Q;Q
No reference to guideline is given, however, similar to EPA Guideline 72-3 : Acute LCs, estuarine and marine
organisms §
GLP: S
No, study was performed prior to GLP implementation i\@
Material and Methods : &

Test substance : Vapam, formulation containing 32.7 % anhydrous metam-sodium and 67.3 &&nert ingredients,
batch n° : not reported .
Test species : Cyprinodon variegatus (sheepshead minnow) o

Number of organisms, weight, length : 5 fish per replicate, 4 replicates for the con ?and for the treatment

levels of 1.8 and 3.2 mg Vapam/L, 2 replicates for the treatment levels of 0.56, 1.0,5% and 10.0 mg Vapam/L,

mean weight of 1.29 g, mean length of 3.7 cm o
Type of test : 96 hours static toxicity test O
Biological loading : 0.43 g fish/L \{D
Applied and measured concentrations : R
nominal : control; 0.56, 1.0, 1.8, 3.2, 5.6, 10.0 mg Vapam/L ®0)
corresponding to : control; 0.18, 0.33, 0.59, 1.05, 1.83, 3.27 mg <g‘_/L

a
measured : not reported . §
o LN
Test conditions : NG
temperature : 15 —17.8 °C S
pH : not reported ,Q\
dissolved oxygen : not reported .
salinity : not reported prid
. <

photoperiod : not reported o
Analytical methods : not reported ,;Q
Findings : QO
Mortality : No mortalities occurred in the control gr@p or at the treatment levels of 0.56 and 1.0 mg Vapam/L
after 96 hours of exposure. Mortality was 100 % z@}he treatment levels of 1.8, 3.2, 5.6 and 10.0 mg Vapam/L
after 96 hours of exposure. 5_,0
Behavioural observations : No clinical signs of-$oxicity were observed at the treatment levels of 0.56 and 1.0 mg
Vapam/L. Clinical signs of toxicity observed‘@t the treatment levels of 1.8, 3.2 and 5.6 mg Vapam/L were fish
swimming near the surface accompanied 6? a slight loss of equilibrium and side-swimming. At the highest
treatment level of 10.0 mg Vapam/L, dea@ensued almost immediately after introduction of the test material and
without any other clinical signs. 0
Conclusions : >
The study is acceptable. The stud%ﬁlows a lot of shortcomings but gives a good indication of the toxicity level
of metam-sodium. o
Endpoints : ,\\9
LCso (Cyprinodon variegatu§596 h) = 1.3 mg Vapam/L = 0.425 mg metam-sodium/L (nominal)

O

&
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5
Vapam Safety evaluation on Striped Majatis. (Howard D.J., Johnston C.D., 1970c). 6\
C.O@
@

Guidelines : Q
No reference to guideline is given, however, similar to EPA Guideline 72-3 : Acute LCs, estuarine anﬂ\ marine
organisms §
GLP: >
No, study was performed prior to GLP implementation i\@
Material and Methods : &

Test substance : Vapam, formulation containing 32.7 % anhydrous metam-sodium and 67.3 &&nert ingredients,
batch n° : not reported .
Test species : striped Majatis o

Number of organisms, weight, length : 5 fish per replicate, 4 replicates for the con ?and for the treatment

levels of 1.8, 3.2 and 5.6 mg Vapam/L, 2 replicates for the treatment levels of 0.56, 0 and 10.0 mg Vapam/L,

mean weight of 1.07 g, mean length of 4.4 cm o
Type of test : 96 hours static toxicity test O
Biological loading : 0.36 g fish/L \{D
Applied and measured concentrations : R
nominal : control; 0.56, 1.0, 1.8, 3.2, 5.6, 10.0 mg Vapam/L ®0)

corresponding to : control; 0.18, 0.33, 0.59, 1.05, 1.83,3.27 mggg_/L

measured : not reported )
T oG N
est conditions NG
temperature : 16.7 — 18.9 °C S
N
pH : not reported L
dissolved oxygen : not reported b
total hardness : not reported Q)(b
. <
photoperiod : not reported o
Analytical methods : not reported N
Findings : O

Mortality : No mortalities occurred in the control gr@p or at the treatment levels of 0.56 and 1.0 mg Vapam/L
after 96 hours of exposure. Mortality at the treatme@}levels of 1.8, 3.2, 5.6 and 10.0 mg Vapam/L after 96 hours
of exposure was 85 %, 100 %, 100 % and 100 % @pectively.

Behavioural observations : No clinical signs of-$oxicity were observed at the treatment levels of 0.56 and 1.0 mg
Vapam/L. Clinical signs of toxicity observed‘@t the treatment levels of 1.8, 3.2 and 5.6 mg Vapam/L were fish
swimming near the surface accompanied 6? a slight loss of equilibrium and side-swimming. At the highest
treatment level of 10.0 mg Vapam/L, dea@ensued almost immediately after introduction of the test material and
without any other clinical signs. 0

Conclusions :

The study is acceptable. The stud%ﬁlows a lot of shortcomings but gives a good indication of the toxicity level
of metam-sodium. o

Endpoints : ,\\9

LCs (striped Majatis, 96 h) \617 5 mg Vapam/L = 0.491 mg metam-sodium/L (nominal)
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B.9.2.2 Fish juvenile growth test (Annex IIA 8.2.2.1) 6\
(.0@
(

Due to a pronounced instability of metam-sodium in water and sediment (DT, of metam-sodium (whole @%tem)
= 19.72 min and DTy, of metam-sodium (whole system) = 65.51 min), the predominant metabolite inSvater is
MITC, rather than the parent metam-sodium. Therefore, MITC is considered as the only relevanté?mdue for
chronic aquatic risk assessment.

i\g)
K(b
Sublethal toxic effects on rainbow trout (Salmo gairdneri RICH. = Oncorhynchus mykiss) of I\@%yhsothlocyanate
(MITC). (Munk R., 1990). \
K8
>
N

Guidelines : &
OECD Guideline 204 : Fish, Prolonged Toxicity Test : 14-day study
German Federal Environmental Protectlon Agency : 1 4.5-97125-2/6 : Test guldg;'ﬁhe “Sublethal toxic effects in

the zebrafish Brachidanio rerio” \{D
GLP : R
Yes ®0)
Material and Methods : <

Test substance : MITC, chemical purity : 98.4 %, batch n® : CP 4011 \QQ

Test species : Oncorhynchus mykiss (rainbow trout) >

Number of organisms, age, weight, length : 20 fish per treatment, a \oximately 7 months old,
mean weight of 7.9 g (5.6 — 10.4 g), mean length of 8.9 cm (7.2 —QL .2 cm)

Type of test : 28-day flow-through toxicity test (7.2 volume repbcements per day)

Biological loading : 0.22 g fish/L/day ,\Q,

Applied and measured concentrations :

nominal : control; solvent control (acetone); 0.001, 0. 005,:,@01 0.02, 0.05, 0.1, 0.2 mg MITC/L
measured : 57 — 107 % of nominal concentrations

Feeding : “Ssniff” trout starter, about 4 % of their me@l body weight daily

Test conditions : o
temperature : 15 °C 5_?
pH:7.5-79

dissolved oxygen : 75 — 107 % O, saturation é)q% —10.9 mg/L O,)
total hardness : 2.3 — 2.4 mmol/L

photoperiod : 16/8 hours light/dark ¢ cle\éb

Analytical methods : reversed phase géc with UV-detection
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)
Findings ; S
X2
N
Table B.9.2.2-1 : Summary of effects of MITC during the fish juvenile growth test with Oncorhynchus myk,@g?
S
Evaluation criteria | Control | Solvent Nominal test concentration (mg MITC/L)&
trol -
OOl | 0.001 | 0.005 | 001 | 002 | o005 | g1 | 02
Cumulative ,g)o
mortality after 28 0 0 0 0 0 25 60 (§‘ 100 100
days (%) C)§
. \Qa
Mean body weigth 7.69 820 | 791 | 7.94 | 8.8 811 | 384 | 749 | 757
at day 0 (g) Q
. R2)
Mean body weight 19.94 | 21.50 | 2118 | 17.86 | 14.39% | 10.28% 9.10* - -
at day 28 (g) ~
- O
N
Mean bodylengthat | g 93 | 917 | 902 | 909 | 910 | g0 | 901 | 858 | 853
day 0 (cm) D
[S)
Mean body lengthat | 15 o4 | 1225 | 1220 | 1173 | 1057%QF 941¢ | 939+ | - -
day 28 (cm) N
* statistically significantly different from the control \\'O

N
Behavioural observations : No abnormalities were detected in the @é% of the control, the solvent control or at the
treatment levels of 0.001 and 0.005 mg MITC/L. Surviving fish at the treatment level of 0.01 mg MITC/L
suffered from spasms, convulsions, were lying on the bottom had discoloration (dark). Surviving fish at the
treatment levels of 0.02 and 0.05 mg MITC/L showed apatlf§y, were swimming near the bottom, suffered from
spasms, convulsions, were lying on the bottom and had diggloration (dark).

&
Conclusions : <
The study is acceptable. §

Endpoints : @)
NOEC (Oncorhynchus mykiss, 28 d) = 0.005 mgoFflTC/L (nominal)

Added in August 2008, according to PRAPe]&;;g:

NOEC (Oncorhynchus mykiss, 28 d) = 0.0 g MITC/L (mean measured concentrations)

For the recalculation of the endpoint in éean measured concentrations, the mean recovery of the concentration
0.05 mg MITC/L was used, being 80 O/Q(b

@

The NOEC is based on the effects \growth (body weight and body length) and clinical signs.
<
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S
B.9.2.3 Fish early life stage toxicity (Annex I1A 8.2.2.2) 6\
B.9.2.4 Fish life cycle test (Annex IIA 8.2.2.3) (0{0
@

Due to a pronounced instability of metam-sodium in water and sediment (DT, of metam-sodium (whotésystem)
= 19.72 min and DTy, of metam-sodium (whole system) = 65.51 min), the predominant metaboliteéx\l water is
MITC, rather than the parent metam-sodium. Therefore, MITC is considered as the only releva&?} residue for
chronic aquatic risk assessment. (§

L
A fish early life stage toxicity test with MITC is not required since a fish juvenile growth teé}%vas submitted to
address the chronic toxicity.

\.

8
A fish life cycle toxicity test with MITC is not required since the DTy, of MITC in W%@Qr is less than 100 days.
(DTyy of MITC (whole system) = 527.37 min). @5

Q
P
\,}"D

B.9.2.5 Bioaccumulation potential in fish (Annex IIA 8.2.3) 4

&

A bioaccumulation test with metam-sodium is not required since the logﬁ’ow value for metam-sodium is — 2.91,

which is far below the trigger value of 3. fb
A bioaccumulation test with the main metabolite MITC is also not d?qulred since the log Poyw value for MITC is
1.05, also lower than the trigger value of 3. . \Q
>
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)
B.9.2.6 Acute toxicity to aquatic invertebrates (Annex IIA 8.2.4) 6\
2
(
Determination of the Acute Toxicity of BASF 005 00 N Metam-sodium 510 g/l to the Waterflea Daphniaﬁagna
Straus. (Bias Merz, 1985). $
$
Q)b
Guidelines : i\\
EPA Guideline 72-2 : Acute LCs, freshwater invertebrates OK_:D
GLP :
Q
No, study was performed prior to GLP implementation ,;Q
Material and Methods : O
Test substance : Metam Fluid 510 g/L (BAS 005 00 N), formulation containing 42.2 %g;letam—sodlum
batch n° : not reported &

Test species : Daphnia magna (waterflea)

Number of organisms, age : 5 daphnids per replicate, 4 replicates per treatment, 6§ 4 hours old
Type of test : 48 hours static toxicity test \'}

Applied and measured concentrations : R

nominal : control; 0.122, 0.244, 0.488, 0.976, 1.95, 3.9, 7.81, 15.6,31.2, 6 ®or}1g Metam Fluid/L
measured : not reported .

Test conditions : . \QQ
temperature : 20 °C \rb\
pH : 7.99 — 8.89 (at 0 hours), 7.84 — 7.91 (at 48 hours) (.OO
dissolved oxygen : 90 — 93 % O, saturation (8.29 — 8.6 mg/L O,) Q\
total hardness : 2.68 mmol/L

photoperiod : no lighting, except for the determination of the Q&hty to swim

Analytical methods : not reported Q,
Findings : N

Mortality : No immobility was observed in the controlqg'\'oup and up to the treatment level of 0.976 mg Metam
Fluid/L after 48 hours of exposure. Immobility at the\ﬁeatment levels of 1.95, 3.9, 7.81, 15.6, 31.2 and 62.5 mg
Metam Fluid/L after 48 hours of exposure was 55 ‘V@\VO %, 100 %, 100 %, 100 % and 100 % respectively.
Conclusions : 5_,0

The study is acceptable. {\b

Endpoints : T

ECsy (Daphnia magna, 48 h) =2.34 mg Me@n Fluid/L = 0.99 mg metam-sodium/L (nominal)

NOEC (Daphnia magna, 48 h) = 0.976 rg- etam Fluid/L = 0.41 mg metam-sodium/L (nominal)

@Q
b(b
&
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Potassium N-methyldithiocarbamate (PNMDC): Acute toxicity to the water flea, Daphnia Magna, under ﬂové
through test conditions. (Ward G.S., 1993). (0{0
*Q(b
Q
Guidelines : &
EPA Guideline 72-2 : Acute LCs, freshwater invertebrates §
GLP : S
Yes i\@
Material and Methods : &
Test substance : metam-potassium (PNMDC), chemical purity : 54.0 %, batch n° : 1A-1275 Q)Q’
Test species : Daphnia magna (waterflea) \"Q
Number of organisms, age : 10 daphnids per replicate, 2 replicates per treatment, less thaQ\Q4 hours old
Type of test : 48 hours flow-through toxicity test (19 volume renewals per day) &
Applied and measured concentrations : &\7
nominal : control; 1.4, 2.3,3.9, 6.5, 10.8, 18.0 mg a.s./L o
mean measured : control; 1.34,2.44,4.68, 6.63, 11.2, 19.1 mg a.s./L ,\\9
mean measured : 96 - 120 % of nominal concentrations \{D
Test conditions : 4
temperature : 20.0 — 20.3 °C ®0)
pH:6.7-7.0 &
dissolved oxygen : > 77 % O, saturation (> 7.0 mg/L O,) . \QQ
total hardness : 56 mg/L CaCO; @
photoperiod : 16/8 hours light/dark cycle .c,_,o
light intensity : 282 — 310 lux . Q\
Analytical methods : HPLC with UV-VIS detection b\
Findings : Q)(b

Mortality : No immobility was observed in the control grou@i\and up to the treatment level of 4.68 mg a.s./L after
48 hours of exposure. Immobility at the treatment leVQEQOf 6.63, 11.2 and 19.1 mg a.s./L after 48 hours of
exposure was 60 %, 75 % and 80 % respectively.

Behavioural observations : Lethargy was observed @one or more daphnids after 48 hours of exposure at the
treatment levels of 2.44 mg a.s./L and higher. ®)

Conclusions : 5_,0
The study is acceptable. {\b
Endpoints : v

ECsy (Daphnia magna, 48 h) = 6.34 mg met%’n—potassium/L (mean measured)
NOEC (Daphnia magna, 48 h) = 1.34 m@ﬁetam-potassium/L (mean measured)
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Effect of Methyl-iso-thiocyanate (MITC) on the Immobility of Daphnia magna STRAUS in a 48 Hour Semé\
Static, Acute Toxicity Test. (Dohmen G.P., 2002). (0{0
*Q(b
s Q
Guidelines : &
OECD Guideline 202 : Daphnia sp., Acute Immobilisation Test §
EEC directive 79/831, Annex V, C 2 : Acute Toxicity for Daphnia Q)b
EPA Guideline 72-2 : Acute LCs, freshwater invertebrates i\\
OPPTS 850.1010 Q@
GLP : >
Yes N
Material and Methods : QO
Test substance : MITC, chemical purity : 99.6 %, batch n° : 408208/1 &
Test species : Daphnia magna (waterflea) N

Number of organisms, age : 5 daphnids per replicate, 4 replicates per treatment, ne@ tes, less than 24 hours old
Type of test : 48 hours semi-static toxicity test (medium renewal after 24 hours) \\

Applied and measured concentrations : {D

nominal : control; solvent control (acetone); 0.050, 0.089, 0.158, 0.281, 0.50 MITC/L

mean measured : control; solvent control (acetone); 0.026, 0.05, 0.115, 0.132;70.304 mg MITC/L

measured at 1* medium renewal : 67 — 97.1 % of nominal (0 hours), 23 — 35.4 % of nominal (24 hours)

measured at 2" medium renewal : 78.4 — 85.9 % of nominal (0 hours) \1? 1 —41.2 % of nominal (24 hours)

Test conditions : NG
temperature : 21.0 — 23.5 °C S
pH : 8.04 —8.24 N
dissolved oxygen : 94 - 101 % O, saturation (8.3 — 8.9 mg/L O%b

total hardness : 2.43 — 2.47 mmol/L

photoperiod : 16/8 hours light/dark cycle Q,

light intensity : < 1500 lux N

Analytical methods : HPLC with UV-detection QO

Findings : RS

Mortality : No immobility was observed in the @ntrol group, in the solvent control group and up to the
treatment level of 0.05 mg MITC/L after 48 hour%f exposure. Immobility was 100 % at the treatment levels of
0.115, 0.132 and 0.304 mg MITC/L after 48 ho@ of exposure.

Conclusions : v
The study is acceptable. QQ_,’
Endpoints : (b
ECsy (Daphnia magna, 48 h) = 0.076 I@MITC/L (mean measured)
N4
Qb(b
i
\}‘U
Toxicity Research with Th@rea. (Maas J.L., 1990).
o
O
No study report is a\;b@able to verify the toxicity endpoints. Therefore, the study is not acceptable.
&
o
Q
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The acute toxicity of MITC to Daphnia magna in a flow through system. (Schupner J., 1991c¢). 6\
2
(

Guidelines : Q;Q
EPA Guideline 72-2 : Acute LCs, freshwater invertebrates <
GLP: $
No >
Material and Methods : i\@
Test substance : MITC, chemical purity : 95.0 %, batch n° : not reported &
Test species : Daphnia magna (waterflea) Q)O-’

Number of organisms, age : 20 daphnids per treatment, no information on replicates, less th&@ 24 hours old
Type of test : 48 hours flow-through toxicity test (22 volume replacements per day) QO

Applied and measured concentrations : &

nominal : control; solvent control (acetone); 8, 14, 24, 45, 64 ug MITC/L @7

measured : not reported o

Test conditions : O

temperature : 20.5 °C \{b

pH:7.3 R

dissolved oxygen : 100 % O, saturation (9.1 mg/L O,) X
total hardness : not reported

photoperiod : 16/8 hours light/dark cycle . \QQ

Analytical methods : not reported \rE'

Findings : S

Mortality : No results were reported. ,Q\

Conclusions : .

The study is not acceptable due to several shortcomings (no &ormation on the preparation of the test solutions
and the concentration of the solvent, no information on ¢he recovery of the test substance, no raw data on
mortality and behavioural observations, no statistical analysis of the raw data)
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Potassium N-methyldithiocarbamate (PNMDC): Acute toxicity to the Mysid, Mysidopsis bahia, Under Flo\%\
Through Test Conditions. (Juarovisech K.S., Lintott D., 1992). (0{0
~Q(b
Q
Guidelines : N
EPA Guideline 72-3 : Acute LCs, estuarine and marine organisms §
GLP : >
Yes i\@
Material and Methods : 0\;0

Test substance : metam-potassium (PNMDC), chemical purity : 54.0 %, batch n°® : 1A-1275 @
Test species : Mysidopsis bahia (mysids) \"Q
Number of organisms, age : 10 mysids per replicate, 2 replicates per treatment, QO
post-larval mysids (less than 24 hours old) &
Type of test : 96 hours flow-through toxicity test (7.0 volume replacements per day) {Q\V
Applied and measured concentrations : o

nominal : control; 1.3, 2.2, 3.6, 6.0, 10 mg a.s./L ,\\9

mean measured : control; 1.23, 1.78, 3.34,5.92, 8.93 mg a.s./L \{D

measured : 81 - 99 % of nominal concentrations RY

Feeding : mysids were fed live brine shrimp nauplii daily during the test tbg%zuce cannibalism
Test conditions :

temperature : 19.6 — 23.2 °C S
pH:82-8.4 @
dissolved oxygen : 81 — 85 % O, saturation (7.2 — 7.6 mg/L O,) coo
salinity : 20 %o <~
photoperiod : 16/8 hours light/dark cycle b\

light intensity : 367 — 667 lux \@‘0
Analytical methods : HPLC with UV-VIS detection o

Findings : 0

Mortality : No mortalities occurred in the control groqé\(')r up to the treatment level of 1.23 mg a.s./L after 96
hours of exposure. Mortality at the treatment levels@f 1.78, 3.34, 5.92 and 8.93 mg a.s./L after 96 hours of
exposure was 45 %, 60 %, 55 % and 100 % respect@%ly.

Conclusions : 5_,(\

The study is acceptable. {\b

Endpoints : T

ECsy (Mysidopis bahia, 96 h) =2.19 mg mﬁ‘fn—potassmm/L (mean measured)

NOEC (Mysidopis bahia, 96 h) = 1.23 mg;%etam -potassium/L (mean measured)
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Potassium N-methyldithiocarbamate (PNMDC): Acute effect on the new shell growth of Eastern Oysteé\
Crassostrea virginica. (Lintott D.R., Ward S.G., 1993). (_0{0
*Q(D
Q
Guidelines : &
EPA Guideline 72-3 : Acute LCs, estuarine and marine organisms §
GLP: >
Yes (‘\’g)
Material and Methods : &
Test substance : metam-potassium (PNMDC), chemical purity : 54.0 %, batch n° : 1A-1275 0-’
Test species : Crassostrea virginica (eastern oyster) ‘Q
Opysters used for testing were from a population with an umbo to distal valve edge lengt approximately 23 to
33 mm (mean length of 27.3 mm, standard deviation of 2.8 mm). N

Upon receipt, approximately 2 to 5 mm of shell growth was removed form the edg %each oyster with a high
speed grinder to create a clean flat surface from which to measure new shell growth. . These oysters were then
added to a control tank in the test system for 2 days prior to test initiation. \\'O

Prior to initiating the study, any new shell growth that was present on the oyste{@vas removed.

Number of organisms, length : 20 oysters per replicate, 27.3 £ 2.8 mm

Type of test : 96 hours flow-through toxicity test (89 volume replacements&r day)

Applied and measured concentrations :

nominal : control; 3.9, 6.5, 11, 18, 30, 50 mg a.s./L \Q

mean measured : control; 3. 22 5.62,9.54,17.1, 28.1,49.0 mg a.s. /L\%'

measured : 83 — 98 % of nominal concentrations S

Feeding : oysters were fed the marine diatom Skeletonema costaQ;n twice per day during the test in an effort to
boost new shell growth b

Test conditions : J\Q)(b

temperature : 24.9 — 26.7 °C @

pH:8.0-8.2 N

dissolved oxygen : > 88 % O, saturation (> 6.0 mg/L O&

salinity : 30 — 34 %o O

photoperiod : 16/8 hours light/dark cycle o\)

light intensity : 800 — 975 lux 5_?

Analytical methods : LC with UV-VIS detectlo{p

Findings :

Mortality : No mortalities occurred in the%ontrol group or in any of the treatment groups after 96 hours of
exposure. \Lg)

&
Table B.9.2.6-1 : New shell growth oéz‘,t?le Eastern Oyster (Crassostrea virginica) exposed for 96 hours und flow-

through conditions to metam—potas,sium
OQ Mean measured concentration (mg a.s./L)
Evaluation criteria & Control
be 3.22 5.62 9.54 17.1 28.1 49.0
T
New shell growth (mm)@ 2.32 1.71 1.28 0.83 0.55 0.05 0.00
Difference from the &ontrol - 061 | -1.04 | 149 | 77 | 227 | 23
Percent change \‘Z§ - -26* -45% -64* -76* -98* -100*

* statistically sign@.s\:ﬁntly different form the control

Conclusions ,

The study @ cceptable.

Endpoi Q

ECs (g?assostrea virginca, 96 h) = 6.45 mg metam-potassium/L (mean measured) based on new shell growth
NOEE (Crassostrea virginca, 96 h) < 3.22 mg metam-potassium/L (mean measured) based on new shell growth
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B.9.2.7 Chronic toxicity to aquatic invertebrates (Annex IIA 8.2.5) 6\
X2
N
&

Due to a pronounced instability of metam-sodium in water and sediment (DT, of metam-sodium (whole @%tem)
= 19.72 min and DTy, of metam-sodium (whole system) = 65.51 min), the predominant metabolite inSvater is
MITC, rather than the parent metam-sodium. Therefore, MITC is considered as the only relevanté?mdue for
chronic aquatic risk assessment.

&
Q@
Methylisothiocyanat - Determination of the chronic effect on the reproduction of the water %@Daphma magna
STRAUS. (Jatzek, 2001). \
KS
\
Sy 9
Guidelines : @7
OECD Guideline 202 : Part II : Daphnia sp., Reproduction Test o
GLP : O
Yes \{D
Material and Methods : \("

Test substance : MITC, chemical purity : not reported, batch n° : 340 401/229

Test species : Daphnia magna

Number of organisms, age : 1 daphnid per replicate, 10 replicates per trqﬁment 2 — 24 hours old
Type of test : 21-day semi-static toxicity test (medium renewal on Mqﬁiay, Wednesday and Friday)
Applied and measured concentrations :

nominal : control; 0.78, 1.56, 3.13, 6.25, 12.5, 25, 50, 100 pg MI"EC/L

measured : 80 — 96 % of nominal

Feeding : live green algae (Desmodesmus subspicatus) dally
Test conditions : Q,
temperature : 20.3 —20.6 °C N
pH:7.0-8.2 L
dissolved oxygen : 49 - 103 % O, saturation (4.5 — 9@ng/L 0,)

total hardness : 2.20 — 3.20 mmol/L o

photoperiod : 16/8 hours light/dark cycle 5_,(\

light intensity : 2 — 7 uE/(m?.s) {\b

Analytical methods : capillary gas chromato%%hy and sulfur selective detector (FPD)

&
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Findings : S
X2
N
Table B.9.2.7-1 : Summary of effects of MITC during the reproduction study with Daphnia magna AQ?
=
Evaluation criteria Control Nominal test concentration (ug MITC/L) &
0.78 1.56 3.13 6.25 12.5 25 §) 100
) S
Mortality = of the parent | o | 20 | o 0 10 | 30 37100 | 100
daphnids (%) QD
Mean number of living young Q)O‘)
per surviving parent animal 74.9 82.2 71.1 65.2 81.5 52.7 @.4* - -
after 21-day exposure period 450
Mean number of dead young \§o
per surviving parent animal 10.1 9.0 8.8 12.4 8.8 1681 13.6 - -
after 21-day exposure period ;\\OQ
Mean number of aborted ) (:oé
subitane eggs per surviving S ) )
parent animal after 21-day 1.0 0.9 I 0.6 3-@ 0.6 1.6
exposure period Q&
* statistically significantly different from the control (’D\\.V
N
O
Conclusions : @
The study is acceptable. b\Q
Endpoints :

NOEC (Daphnia magna, 21 d) = 0.00625 mg MITC/L (norré)ﬁqal)

Q
The notifier proposed a NOEC of 0.0125 mg MITC/L based on statistics. However, a high variation in the results
igh standard deviation and high coefficient of variation).
The number of living young per surviving parent animal after the 21-day exposure period ranged from 47 to 106
in the control. The sum of all replicates of living @ung per surviving parent animal after 21-day exposure period
was 749 in the control, 815 at the treatment level 0f 6.25 pg MITC/L and only 474 at the treatment level of 12.5

was observed for the control and all treatment groups

pg MITC/L. Although the chronic effects at

the control, the RMS considered them bio

6.25 pg MITC/L. N
o
Q
N
Qb
;\\'O
\}‘b
AN
A(D
OQ)
&
\rz?
\O
>
o_,Q
N
s\O
IS
Q
§
OO
@b
N
Cg' .
S
Q_.

‘1§:5 png MITC/L were not statistically significantly different from
@ically relevant. By precautionary principle, the NOEC was set at
v
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B.9.2.8 Effects on algal growth (Annex IIA 8.2.6)
Metam sodium 510 g/l: Algal growth inhibition assay. (Jenkins C.A., 2003).

Guidelines : >
EC Directive 92/69/EEC, Part C3 e
OECD Guideline 201 : Alga, Growth Inhibition Test &
JMAFF Environmental Test Guidelines @Q’
EPA Guideline 122-2 : Aquatic plant growth \"Q
OPPTS 850.5400 (\0
GLP : &
Yes {Q\V
Material and Methods :

: 3\@% 28/6

Q@

Test substance : Metam-Sodium, formulation containing 510 g a.s./L, batch n°
Test species : Pseudokirchneriella subcapitata (green alga) &
Number of replicates, initial cell density : 6 replicates for the control group, 3:fplicates per treatment,
1 x 10* cells/mL ®O)
Type of test : 96 hours static toxicity test Q-
Applied and measured concentrations : . \QQ
nominal : control; 0.25, 0.5, 1, 2, 4, 8 mg Metam Sodium formulatio@
(equivalent to : control; 0.128, 0.255, 0.51, 1.02, 2.04, 4.Q8,91g a.s./L)
measured after 0 hours : control; 0.0601, 0.152, 0.322, 0.689, 1.4%2\\2.96 mg a.s./L
measured after 0 hours : 53 - 88 % of nominal concentrations
measured after 24 hours : no test substance was detected in tl@%amples taken from the test cultures except at the
highest test level where the measured level was 4 % of its ngminal value
measured after 96 hours : no metam sodium was found indny of the test levels
Test conditions : Q
temperature : 22.4 —24.0 °C RS
pH : 7.66 — 8.13 (at start), 7.85 — 9.91 (at end) Q\)
light regime : continuous 5_,0
light intensity : 4070 — 4270 lux Qb
Analytical methods : HPLC with spectrophotdnetric detector
Findings : @
No microscopic abnormalities of the cellsiwere detected.
Subcultures (established in freshly-prepated culture medium) from test cultures containing Metam Sodium 510
g/L at 4 and 8 mg/L (nominal) had,re-established growth after 6 days of incubation, indicating that at these

levels, the test substance was algisgﬁc (suppressing growth).
Conclusions : o

The study is acceptable. O

Endpoints : o

EpCso (Pseudokirchneriell%(i\t\?bcapitata, 72 h) = 1.69 mg Metam Sodium/L = 0.713 mg a.s./L (nominal)
EyCso (Pseudokirchneriellé subcapitata, 72 h) = 0.556 mg a.s./L (initially measured)

EyCso (PseudokirchneyieHla subcapitata, 96 h) = 1.67 mg Metam Sodium/L = 0.704 mg a.s./L (nominal)
EyCso (Pseudokirchneriella subcapitata, 96 h) = 0.548 mg a.s./L (initially measured)

E.Csp (Pseudokirchq(griella subcapitata, 72 h) = 3.08 mg Metam Sodium/L = 1.30 mg a.s./L (nominal)
E.Cs (Pseudokiréﬂzeriella subcapitata, 72 h) = 1.08 mg a.s./L (initially measured)

E.Cso (Pseudo shneriella subcapitata, 96 h) = 3.22 mg Metam Sodium/L = 1.36 mg a.s./L (nominal)
E.Cso (Pseudekirchneriella subcapitata, 96 h) = 1.13 mg a.s./L (initially measured)

NOEC (Ps@okirchneriella subcapitata, 96 h) = 1 mg Metam Sodium/L = 0.422 mg a.s./L (nominal)
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Effect of Methyl Isothiocyanate on the growth of the green alga Pseudokirchneriella subcapitata. (Kubitza Jé\
1998). -9
&
Q
Q
Guidelines : &
OECD Guideline 201 : Alga, Growth Inhibition Test §
GLP: >
Yes i\@
Material and Methods : &
Test substance : MITC, chemical purity : 99.0 %, batch n°® : 80525 Q)Q)
Test species : Pseudokirchneriella subcapitata (green alga) ‘Q
Number of replicates, initial cell denszty 5 replicates for the control, 10 replicates for th@lvent control,
5 replicates per treatment, 1 x 10* cells/mL &
Type of test : 72 hours static toxicity test {Q\V

Applied and measured concentrations :
nominal : control; solvent control (acetone); 0.03, 0.06, 0.10, 0.19, 0.35, 0.65, 1. Q;@g MITC/L

initially measured : control; solvent control (acetone); 0.019, 0.041, 0074\"0134 0.207, 0.384, 0.692 mg
MITC/L

\
measured at test start : 57.7 — 74.2 % of nominal ®0)
measured at test end : 0 — 13.4 % of nominal <&
Test conditions : . \QQ
temperature : 22 - 23 °C \(F'
pH : 8.0 at start, 7.82 — 8.03 at end S
light regime : continuous .Q\
light intensity : 8000 lux >
Analytical methods : HPLC with UV-detection ,\Q,Q’

Findings :
The inhibition in biomass after 72 hours of exposure at tb:@treatment levels 0f 0.019, 0.041, 0.074, 0.134, 0.207,

0.384, 0.692 mg MITC/L was 0.1 %, 0.0 %, 9.9 %, 10.8§%, 27.3 %, 71.9 % and 100.0 % respectively.

The inhibition in growth rate after 72 hours of expo\hlre at the treatment levels of 0.019, 0.041, 0.074, 0.134,
0.207, 0.384, 0.692 mg MITC/L was 0.1 %, -0.1 %@}.1 %, 2.0 %, 8.2 %, 34.1 % and 100.0 % respectively.

No morphological effects were observed. )

Conclusions : &

The study is acceptable. v

Endpoints : 6?

EyCso (Pseudokirchneriella subcapitata, ) =0.28 mg MITC/L (initial measured)

E.Cso (Pseudokirchneriella subcapitat%g?l\) =0.58 mg MITC/L (initial measured)
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Effect of Methyl isothiocyanate (MITC) on the growth of the blue-green alga Anabaena flos-aquae. (Kubitza Jé\
2002). -9
&
Q
Q
Guidelines : &
ASTM E 1218-90 : Conducting Static 96-h Toxicity Tests with Microalgae §
OECD Guideline 201 : Alga, Growth Inhibition Test Q)b
OPPTS 850.1000 N
GLP : &
Yes Q)Q)
Material and Methods : N
Test substance : MITC, chemical purity : 99.6 %, batch n° : 408208/1 QO
Test species : Anabaena flos-aquae (blue-green alga) &

Number of replicates, initial cell density : 10 replicates for the control, 5 replicates pexfreatment,

3 x 10* cells/mL N
Type of test : 72 hours static toxicity test O
Applied and measured concentrations : \{D
nominal : control; 1.0, 2.0, 3.8, 7.4, 14, 27, 50 mg MITC/L R
initially measured : control; 0.9, 1.5, 2.7, 5.0, 8.9, 17.4, 28.9 mg MITC/L ®O)
measured at test start : 57.7 — 93.5 % of nominal &
measured at test end : 3.5 — 5.7 % of nominal . \QQ

Test conditions : \KF'
temperature : 24 + 1 °C . (.OO

pH : 7.5 at start, 7.44 — 7.63 at end . \Q\

light regime : continuous >

light intensity : 2300 lux @‘0

Analytical methods : HPLC with UV-detection o

Findings and Conclusions : N

The inhibition in biomass after 72 hours of exposure a@le treatment levels of 0.9, 1.5, 2.7, 5.0, 8.9, 17.4, 28.9
mg MITC/L was -2.9 %, 48.9 %, 67.9 %, 87.7 %, 94»@%, 96.3 % and 97.6 % respectively.

The inhibition in growth rate after 72 hours of exposure at the treatment levels of 0.9, 1.5, 2.7, 5.0, 8.9, 17.4,
28.9 mg MITC/L was -0.7 %, 22.3 %, 31.7 %, 704 %, 81.1 %, 94.1 % and 100.0 % respectively.

No morphological effects on the algae could begbserved at the treatment levels up to 5.0 mg MITC/L. At 8.9 mg
MITC/L a few, at 17.4 mg MITC/L a fourtliband at the highest treatment level of 28.9 mg MITC/L all cells

appeared deformed. Q,
The study is acceptable. \éb

C)
Endpoints :

EyCso (Anabaena flos-aquae, 72 h) —,%32 mg MITC/L (initial measured)
E.Csy (Anabaena flos-aquae, 72 h) 53.72 mg MITC/L (initial measured)

;\\o
\}‘b
Ny
2
7}
B.9.2.9 Effects on sed@é&nt dwelling organisms (Annex IIA 8.2.7)
&

Not required. Me{&n—sodium and its metabolite MITC do not accumulate or persist in aquatic sediments.

(o
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)
B.9.2.10 Effects on aquatic plants (Annex IIA 8.2.8) 6\
5°
(

Effect of methyl isothiocyanate (metabolite of BAS 002 N, Dazomet) on the growth of Lemna gibba. (Jur%?r M.,

2002).

Guidelines :

OECD Guideline 221 : Lemna sp., Growth Inhibition Test
ASTM E 1415-91 : Standard Guide for Conducting Static Toxicity Tests with Lemna gibba C@Q’
EPA Guideline 123-2 : Aquatic plant growth

OPPTS 850.4400

GLP :

Yes

Material and Methods :

Test substance : MITC, chemical purity : 99.6 %, batch n° : 408208/1

Test species : Lemna gibba (duckweed)
Number of replicates, inoculum : 6 replicates for the control, 3 replicates p gteatment one plant with 4 fronds
test initiation

and two plants with 3 fronds, giving a total number of 10 fronds per replicat®
Type of test : T-day semi-static toxicity test (medium renewal after 3 day{z
Applied and measured concentrations :

nominal : control; 0.01, 0.031, 0.096, 0.298, 0.924, 2.863 mg MITC/@'

Q

o

&
&
S

N
$
\
i
&

Q
&
&

mean measured : control; 0.010, 0.040, 0.090, 0.269, 0.942, 3.103 IagMITC/L
measured at 1% medium renewal : 79.1 — 115.5 % (0 hours), not dqtected after 3 days

measured at 2" medium renewal : 100.5 — 177.8 % (0 hours), nt { detected after 4 days
ow limit of quantitation) was verified by the
determination of the stock solution of test beginning and@enewal recoveries of 102.1 % and 103.8 % were

The correct application of the lowest test concentration

yielded.

The biological results are based on mean measured

which was based on nominal.
Test conditions :
temperature : 26 °C

pH: 7.53 = 7.59 (at start, day 0), 7.93 — 8.2
7.48 — 7.52 (after renewal, day 3),

light regime : continuous
light intensity : 7970 lux

Analytical methods : HPLC with UV- de‘é)ctlon

@
(DO)

8.72-9.01

P

&
2
aged solutions, day 3),
(aged solutions, day 7)

Assessment : Frond production and a}@p arance were recorded on days 3, 5 and 7.

Findings : bqy

Table B.9.2.10-1 : Summary of\@ffects of MITC during the

rowth inhibition test with Lemna gibba

\,
nz@al concentrations, except for the lowest concentration,

o

Evaluation criteria N Control Nom Mean Measured Test Concentration
5@ (mg MITC/L)
((S) 0.010 0.040 0.090 0.269 0.942 3.103
Frond density afggf& days 155.33 158.00 | 143.33 139.33 129.67 52.67 12.67
Frond densityﬁibition (%) - -1.83 8.26 11.01 17.66* | 70.64* | 98.17*
Growth ra}g,gfter 7 days 0.435 0.449 0.428 0.406 0.467 0.441 0.015
Growt]g\@\te inhibition (%) - -0.55 2.98 3.89 6.73% 39.38* | 91.40%

* statist(iz)tia?ﬂy significantly different from the control

Froeﬂ density = mean number of fronds per replicate after 7 days
(‘t@wth rate = mean growth rate after 7 days

Z

O
S
§‘?
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The duckweed population in the control vessels grew sufficiently well, increasing from 10 fronds per vessel ‘ré\
an average of 155 fronds per vessel in the control after 7 days (corresponding to a 15.5 x multiplication ofra
doubling time of 1.8 days). i

g Y NS
During the course of the study at a test concentration of 0.942 mg MITC/L, the fronds remained smalle@g)nd did
not separate properly. Besides single fronds got brown and the plants showed shorter roots. At the é§“ghest test
concentration of 3.103 mg MITC/L, plants lost their roots and got isolated fronds. Additionalg} during the
course of the study the fronds changed their colouring from brighter green to brown. At test endin the highest
test concentration of 3.103 mg MITC/L, all fronds were white (dead). No unusual effects Ci)&re observed at

concentrations below 0.942 mg MITC/L. @
~Q
. xS
Conclusions : QO
The study is acceptable. &
Endpoints : @\7

EyCso (Lemna gibba, 7 d) = 0.59 mg MITC/L (mean measured initial) o
E.Cso (Lemna gibba, 7 d) = 1.18 mg MITC/L (mean measured initial) ,\\9
NOEC (Lemna gibba, 7 d) = 0.09 mg MITC/L (mean measured initial) \{b
-9
N
®q
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B.9.2.11 Acute toxicity of the preparations (Annex IITA 10.2.1) )
(.0{0
(
Not required. The studies with the formulations are reported under Annex II. Q;Q
5
$
B.9.2.12 Microcosm and mesocosm study (Annex ITIA 10.2.2) Q)b
x$
O

Not required. An acceptable risk of metam-sodium and its metabolite MITC has been proygn’for the intended

uses with a no-spray zone of 20 m. o

KS
>
B.9.2.13 Residue data in fish (Annex IITA 10.2.3) @7

Q

N

Not required. Since the log Pow of metam-sodium is - 2.91 and the log POW,Q?MITC is 1.05, no residue data
from fish are necessary, as no bioconcentration will occur. 0\)
()

Q.

B.9.2.14 Supplementary studies of toxicity to fish and aquatic 1nver@%rates (Annex II1A 10.2.4)

Not required. L
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B.9.2.15 Summary of effects on aquatic organisms (Annex IIA 8.2; Annex IIIA 10.2)
X2
N
&
Table B.9.2.15-1 : Summary of effects of metam-sodium and metam-potassium on aquatic organisms o,
Test species Test Test Endpoints Refereg%es
substance system AO
Oncorhynchus metam- 96 h flow- | LCso=62.4 mga.s./L Cég) KA.,
mykiss potassium through (mean measured) é?heat JV., 1992
Lepomis metam- . LCsp>0.175 mg a.s./L S Gelbke H.-P.,
. . 96 h static x
macrochirus sodium (measured at 96 hours) QO Munk R., 1986b
iy
Lepomis metam- 96 h flow- | LCsp =108 mga.s./L NS Lintott D.R.,
macrochirus potassium through (mean measured) Q@ Wheat J.V., 1992
N
Cyprinodon metam- 96 h flow- | LCsp=30mgas/L & i?;?g;lgliG'D"
variegatus potassium through (mean measured) o)\‘b 1992 B
] _ | ECso=6.34 mgas/L
Daphnia magna metam 48 h flow % %‘ Ward G.S., 1993
potassium through (mean measu.t@i)
2
- - | EC50=2, .s./L i
Mysidopsis bahia metam 96 h flow 50 .k?mg as anrowsech K.S,
potassium through (mean nieasured) Lintott D., 1992
>
Crassostrea metam- 96 h flow- ECS%%' 6.45 mg a.s./L Lintott D.R.,
virginica potassium through (n@lﬁn measured) Ward S.G., 1993
Na)
&
Q
L
N
)
2
&
@‘b
(bq
\&
O
o
Q
N4
Qb(b
i
Q‘D
N
A(b
OQ)
&
3
\O
o
Q
(2
N
«Q
'S
‘)
S
OO
@b
&
&
S
&
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Table B.9.2.15-2 : Summary of effects of the metabolite MITC on aquatic organisms
Test species Test Test Endpoints References (0{0
substance system ~Q(b
4
i- | LCsp=0.0531 mg MITC/L N
Oncgrhynchus MITC 96 h semi 50 mg Zok S.;SZ\OOZ
mykiss static (mean measured) Q)
=
Oncorhynchus 96 h flow- | LCsp=0.094 mg MITC/L Sg&ip ner J.,
. MITC chura B.,
mykiss through (mean measured) 39914
Q@
\\,Q Schupner J
Lepomis 96 h flow- LCs0=0.142 mg MITC/L ®) "
macrochirus MITC through \.Q Stachura B.,
g (mean measured) SO 1991b
_ <
- | NOEC = 0.004 mg MITC/
Oncgrhynchus MITC 28 d flow mg . Oé Munk R., 1990
mykiss through (mean measured) N
NI
. 48 h semi- | ECsy=0.076 mg MEFC/L Dohmen G.P.,
Daphnia magna MITC .
static (mean measuredbg) 2002
i- | NOEC =0.00 MITC/L
Daphnia magna MITC 21 . d semi . \\® e Jatzek, 2001
satic (nominal) @
\J
Pseudokirchneriella | MITC 72 h static E,Cs (72@) =0.28 mg MITC/L Kubitza J., 1998
subcapitata E.Cso (72 h) = 0.58 mg MITC/L
(ini@fzﬁy measured)
Anabaena flos- MITC 72 h static 5&50 (72 h) =2.12 mg MITC/L Kubitza J., 2002
aquae <§ErC50 (72 h) = 3.72 mg MITC/L
§ (initially measured)
Lemna gibba MITC 7 d ghi- | EyCs (7d)=0.59 mg MITC/L | Junker M., 2002
Statii\b E.Cs (7 d) = 1.18 mg MITC/L
@‘b (mean measured initial)
S
&
o
Q
N4
b‘b
<
i
\}‘b
N
A(b
OQ)
&
3
\O
o
Q
(2
N
«Q
'S
‘)
S
OO
O
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Table B.9.2.15-3 : Summary of effects of the formulations Vapam, Metam Fluid 510 g/L and Metam Sodiu@
510 g/L on aquatic organisms -9
Test species Test Test Endpoints Referenceso(b
substance system §
Oncorhynchus Vapam 96 h static LCs0=0.24 mg Vapam/L Howard'D.J.,
mykiss (0.078 mg metam-sodium/L) Johnston C.D.,
(nominal) lqgf
Lepomis Vapam 96 h static LCs=1.19 mg Vapam/L a C$Ioward D.J.,
macrochirus (0.389 mg metam-sodium/L) \~'0 Johnston C.D.,
(nominal) QO 1970a
-
Cyprinodon Vapam 96 h static LCso= 1.3 mg Vapam/L \§° Howard D.J.,
variegatus (0.425 mg metam—sodium/éS? Johnston C.D.,
(nominal) O 1970b
Striped Majatis Vapam 96 h static LCsp=1.5mg Vapa@gj Howard D.J.,
(0.491 mg metam—&;ﬁium/L) Johnston C.D.,
(nominal) 1970c
N : )
Metam Fluid ECs = 2.34 mig Metam fluid/L Bias Merz, 1985
Daphnia magna ctam Fut 48 h static (0.99 mg ng@@im-sodium/L)
510 g/L ( 1ah@
nomina
W
. . Metam- EyCsp§72 h) = 0.556 mg a.s./L .
Pseudo{clrchnerlella Sodium 96 h static Er&%)(n h) = 1.08 mg a.s./L Jenkins C.A.,
subcapitata Q. 2003
510 g/L @mally measured)

Vapam : formulation containing 32.7 % anhydrous metam-so@m and 67.3 % inert ingredients

Metam Fluid 510 g/L : formulation containing 42.2 % meta@-
Metam Sodium 510 g/L : formulation containing 510 g

>
L
@‘b
(bq
\&
QO
o
Q
@
b‘b
&
\}‘Z?
AN
A(b
OQ)
N
00}
\6‘
>
OJQ
&
\O
X
>
S
(@)
S
&
N
6 .
S
&S

sodium

rr@}m-sodium/L (batch n°: 32 E 28/6)
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B.9.2.16 Exposure and risk assessment for aquatic organisms (Annex IITA 10.2) o
o
*Q(b
Revised in August 2010: o)
)
&

The intended uses of metam-sodium are : >

- carrot : 1 x 408 kg a.s./ha, field, soil injection + incorporation at 25 cm by rotavation
- cornsalad : 1 x 306 kg a.s./ha, field, soil injection + incorporation at 15 cm by rotavatigf
- cucumber : 1 x 459 kg a.s./ha, greenhouse, drip-irrigation under a plastic film on the i}a’nting oW
- eggplant/aubergine : 1 x 612 kg a.s./ha, greenhouse, drip-irrigation under a plasti¢&ilm on the planting
oW
- pepper : 1 x 612 kg a.s./ha, greenhouse, drip-irrigation under a plastic film on ae(\planting row
- potato : 1 x 153 kg a.s./ha, field, soil injection + incorporation at 25 cm by rotavation
- strawberry : 1 x 612 kg a.s./ha, field, drip-irrigation under a plastic film oncthe planting row
- tomato : 1 x 612 kg a.s./ha, greenhouse, drip-irrigation under a plastic ﬁl@on the planting row
- tomato : 1 x 612 kg a.s./ha, field, soil injection at 5 cm + coverage by J&’cm of soil
- grape: 1 x 1020 kg a.s./ha, field, soil injection at 40 cm at the site o%?e de-rooted vine (0.2 L/m?)
Q

Q_

The application of metam-sodium is on bare soil and the product is in@rporated into the soil (soil injection or
drip irrigation). Based on the application technique, drift of metam-gpdium and its metabolite MITC to surface
water can be excluded. Because of the rapid degradation of me,ta@—sodium in soils (DTsy between 4 and 17
minutes), surface water contamination with the parent moleculi(\}an be excluded. Aquatic organisms may be
exposed to the metabolite MITC as a result of drainage or run-off from treated fields.
. f\‘?’(b. .

The indoor uses pose no concern for surface water contamination. (e.g. cucumber, eggplant/aubergine, pepper
and tomato) whilst the outdoor uses on strawberries occu,ideer a plastic film, thus also preventing connectivity
between soil and run-off water. Therefore no MITC coq@mination of surface water bodies via run-off is possible
for this use. The uses on grapes are as a spot treatme@and are very localized. Hence the overall application rate

(for instance over an entire hectare) will be much 1

The Predicted Environmental Concentrations o

a.s./ha). Based on the high application r&
calculations are not sufficiently demon

%)

1 than the application rate stated by m>.

ITC in surface water were calculated for the use in carrot (1 x
408 kg a.s./ha), in corn salad (1 x 306 kg a%./ha), in tomato (1 x 612 kg a.s./ha) and in potato (1 x 153 kg

of MITC and its high toxicity to aquatic organisms, step 1-2
ting safe uses and are therefore not reported. The run-off/drainage

contributions of 2-5 % of the appli@bcﬁon rate that are assumed in step 1-2 calculations would lead to
unrealistically high PECgy levels.
Step 3-4 calculations, using PRZ%&'MACRO and TOXSWA in combination with the FOCUS surface water
scenarios were conducted.

S

S
Summaries of initial PECgy gEC TWAECsy 2 days, PEC TWAECy 4 days, PEC TWAECgy 21 days and PEC

TWAECsy 28 days for MI

are shown below, for carréits, corn salad, tomato and potato respectively.

Table B.9.2.16-1

&

in all waterbody scenarios at FOCUS Step 3 using laboratory soil degradation data

: (S§ep 3 PECgsw and PECggp for MITC following application to carrots (FOCUS-root

vegetables)
{\,U Max Max 1 day 2 day 4 day 7 day 14 day 21 day 28 day
Scenario|Waterbody| PECsw |PECggp| TWAECsy | TWAECsw| TWAECgy | TWAECsy | TWAECgw| TWAECsw | TWAECsw
& (ng/L) |(ng/kg)| (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
D3 {ﬁtch 0.2740 | 0.3760 | 0.2730 0.2730 0.2700 0.2670 0.2560 0.2450 0.2370
D6 [«ODitch 1.6640 | 0.1540 | 0.8840 0.6670 0.4540 0.3020 0.1730 0.1180 0.0891
R1 nQ:' Pond 0.2840 | 0.0461 | 0.2190 0.1710 0.1110 0.0685 0.0411 0.0281 0.0211
R](Q‘U Stream | 43.2370 | 2.4000 | 10.3130 5.1600 2.5810 1.4750 1.0580 0.7060 0.5290
K,‘? Stream | 5.2130 | 0.5920 | 2.8640 1.8200 0.9360 0.5380 0.2700 0.1800 0.1350
&RS Stream |115.4920| 7.9930 | 43.1230 21.5770 10.7920 6.1680 3.1000 2.0670 1.5500
42 R4 Stream | 49.7660 | 5.8790 | 39.0220 21.1170 10.5870 6.0500 3.0250 2.0170 1.5130
N
Ch
S
Q&




\.
&
S
S
&
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Table B.9.2.16-2: Step 3 PECgw and PECggp for MITC following application to corn salad (FOCUS-leaﬁ}
vegetables) -9
Max | Max 1 day 2 day 4 day 7 day 14 day 21 day J 2328 day
Scenario |Waterbody| PECgw |PECggp| TWAECsw| TWAECsw| TWAECgw | TWAECsy | TWAECgw TWAECswq"WAECSW
(ng/L) |(pg/kg) | (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ug/M)S | (ug/L)
D3 Ditch 0.0002 | 0.0006 | 0.0002 0.0002 0.0001 0.0001 0.0001 0.09@[ 0.0001
D3 Ditch 0.0000 | 0.0000 | 0.0000 0.0000 0.0000 0.0000 0.0000 Q.BX)OO 0.0000
D4 Pond 0.0129 { 0.0142 | 0.0128 0.0126 0.0120 0.0108 0.0100 (#6078 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 N/A N/A N/A N/A 0,\0 N/A N/A
R1 Pond 0.1230 [ 0.0187 | 0.0935 0.0712 0.0447 0.0269 0.0IQ@ 0.0137 0.0103
R1 Stream [40.7640( 3.2110 | 15.7520 7.8800 3.9410 2.2520 1.](@0 0.7910 0.5930
R1 Pond 0.4290 | 0.0603 | 0.3270 0.2410 0.1420 0.0867 039452 0.0301 0.0226
R1 Stream | 2.6630 | 0.3520 1.8580 0.9300 0.4650 0.3030 r@.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 1.348@'}\,\) 0.6740 0.4500 0.3370
R4 Stream |28.6220( 3.2870 | 19.8350 9.9230 4.9630 3.0§$y 1.5400 1.0270 0.7700
N/A The simulated period was too short for calculation of PECgy Q)Q)\
Table B.9.2.16-3: Step 3 PECsw and PECsgp for MITC following application to tomatoes (FOCUS-fruiting
vegetables) N
Max | Max 1 day 2 day 4 daé‘r 7 day 14 day 21 day 28 day
Scenario |Waterbody| PECsw |PECsgp| TWAECsw | TWAECsw | TWAEC sy | TWAECsy | TWAECgyw| TWAECsw | TWAECgy
(ng/L) |(ng/kg)| (ug/L) (ng/L) (g/L) (ug/L) (ng/L) (ng/L) (ug/L)
D6 Ditch 0.8410 | 0.4650 | 0.8210 0.7530 ,7@5820 0.4240 0.3360 0.3030 0.2900
R2 Stream | 25.0930 | 2.7080 | 14.6930 8.4610 @4.2740 2.4540 1.2270 0.8180 0.6140
R3 Stream [184.6650(15.8750| 94.9340 47.566.(5@ 23.7960 13.6020 7.2900 4.8650 3.6490
R4 Stream [114.8120] 6.5240 | 33.0880 17.883;9‘ 8.9440 5.1120 2.5860 1.7300 1.2970
T
Table B.9.2.16-4: Step 3 PECgy and PECggp, for Ml'ﬂ?following application to potatoes (FOCUS-potatoes)
Max | Max 1 day NoX day 4 day 7 day 14 day 21 day 28 day
Scenario| Waterbody| PECgy [PECsgn| TWAECsw [TWAECgy|TWAECgy | TWAECsy | TWAECsw | TWAECgw | TWAECgy
(ng/l) |(ne/kg) | (ug/l) & (pg/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
D3 Ditch 0.0319 | 0.0728 | 0.031%, 0.0318 0.0317 0.0316 0.0314 0.0309 0.0304
D4 Pond 0.5980 | 0.2530 0.59@ 0.5780 0.5520 0.4950 0.3680 0.2940 0.2350
D4 Stream | 3.3540 | 1.3000 Q,X@ZO 2.6940 2.6090 2.3530 1.7350 1.3910 1.1310
\*%
StD6 Ditch 0.0000 | 0.0000 %.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
(1% crop) <
D6 oF
(2nd Ditch 9.0840 2.8%@ 8.3550 7.6220 6.8140 5.6700 3.7440 2.7030 2.1650
crop) QO
R1 Pond 0.0858 02‘6126 0.0605 0.0436 0.0272 0.0181 0.0094 0.0063 0.0047
R1 Stream |13.058QM1.0790 | 4.3770 3.1090 1.5550 0.9120 0.4560 0.3040 0.2290
R2 Stream 01,1?6 0.0170 | 0.0659 0.0444 0.0231 0.0133 0.0067 0.0044 0.0033
R3 Stream 0@%0 0.0397 | 0.1650 0.0904 0.0452 0.0262 0.0131 0.0087 0.0066
5
\O
>
Q
2
&
\O
&
(%)
S
OC)
@b
N
I3
S
&




following application to potatoe\é\F OCUS-potatoes)
Max 1 day 2 day 4 day 7 day 14 day 21 day 28 day
Scenario|Waterbody [PECgy CSED TWAECsw | TWAECsw | TWAECsw | TWAECsw | TWAECsw | TWAECsyw| TWAECgw
(ng/lg[(ne/kg)| (ng/L) (ng/L) (049 (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 Q:%QO 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 Strearg ©[0.0101 | 0.0015 | 0.0051 0.0028 0.0014 0.0008 0.0004 0.0003 0.0002

Qf&
(2
&
«Q
~
QO
Q
S

OO

o
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The PECsy values provided at Step 3 indicate that exposure concentrations from run-off into streams may nee@‘
to be reduced in order to mitigate potential risks to aquatic organisms. Therefore run-off was reduced by 97.5%,

consistent with buffer zones of 20 m (Step 4). The relevant PECgy values for simulations undertak

laboratory soil data are shown below, for carrots, corn salad, tomato and potato respectively.

e%bvith

o
$

Table B.9.2.16-5: Step 4 PECsy and PECggp for MITC in all run-off scenarios with 97.5% mn—o@eduction

following application to carrots (FOCUS-root vegetables) N
Max | Max 1 day 2 day 4 day 7 day 14 day «L\\day 28 day
Scenario|Waterbody [PECgw |PECgsgp| TWAECsw | TWAECsw | TWAECsw | TWAECgw | TWAECgw '&AECSW TWAECgw
(ng/L) |(ng/kg)| (ng/l) (ng/L) (ng/L) (ng/L) (ug/L) b (neg/l) (ng/L)
R1 Pond 0.0071 | 0.0015 | 0.0055 0.0043 0.0028 0.0017 0.0010._Y 0.0007 0.0005
R1 Stream |1.1090| 0.0752 | 0.2590 0.1300 0.0648 0.0371 0.02@) 0.0190 0.0143
R2 Stream |0.1620| 0.0229 | 0.0897 0.0570 0.0293 0.0169 0.0@5 0.0056 0.0042
R3 Stream |3.1860| 0.2650 1.1650 0.5830 0.2920 0.1670 @%38 0.0559 0.0419
R4 Stream | 1.5490 | 0.2240 1.2210 0.6600 0.3310 0.1890 | £0.0947 0.0631 0.0473
>

S

Table B.9.2.16-6: Step 4 PECsy and PECggp for MITC in all run-off scena@os with 97.5% run-off reduction

following application to corn salad (FOCUS-leafy vegetables) 0)
Max Max 1 day 2 day 4 day Q”7 day 14 day 21 day 28 day
Scenario| Waterbody | PECgy | PECggp | TWAECgy | TWAECsw TWAECS\é\TWAECSW TWAECgyw | TWAECsw | TWAECsyw
(ng/L) | (ng/kg) | (ng/l) (ng/L) (ug/L)x (ng/L) (ng/L) (ng/L) (ng/L)
R1 Pond 0.0031 | 0.0006 0.0023 0.0018 0.00B~ 0.0007 0.0004 0.0003 0.0003
R1 Stream | 1.0340 | 0.1010 0.3970 0.1990 0.0895 0.0568 0.0302 0.0202 0.0151
R1 Pond 0.0110| 0.0020 0.0083 0.0061 >Q§§036 0.0022 0.0012 0.0008 0.0006
R1 Stream | 0.0831 | 0.0137 0.0585 0.0293 n’&f.0146 0.0095 0.0048 0.0032 0.0024
R2 Stream | 2.4020 | 0.2420 1.0400 0.5200 ,,QU 0.2600 0.1490 0.0804 0.0536 0.0402
R3 Stream | 0.3360 | 0.0566 0.2900 0.14890‘0 0.0743 0.0424 0.0212 0.0142 0.0106
R4 Stream | 0.8930 | 0.1260 0.6240 0.3],@' 0.1560 0.0966 0.0485 0.0323 0.0242
Table B.9.2.16-7: Step 4 PECgy and PECggp for M in all run-off scenarios with 97.5% run-off reduction
following application to tomatoes (FOCUS-fruitil@/egetables)
Max | Max 1 day b 2 day 4 day 7 day 14 day 21 day 28 day
Scenario|Waterbody|PECgy|PECggp TWAECs@f TWAECsy| TWAECsy| TWAECgy | TWAECsw [ TWAECsy| TWAECsyy
(ng/L) [(ng/kg) | (ne/L, (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
R2 Stream | 0.7820| 0.1040 | 0.4¢ i 0.2650 0.1340 0.0767 0.0384 0.0256 0.0192
R3 Stream |5.7780| 0.5970 3&50 1.5260 0.7640 0.4370 0.2330 0.1560 0.1170
R4 Stream | 3.5220| 0.2440 AQOBO 0.5420 0.2710 0.1550 0.0783 0.0524 0.0393
&
Table B.9.2.16-8: Step 4 PECSW in PECggp for MITC in all run-off scenarios with 97.5% run-off reduction
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Risk assessment for aquatic organisms :

-9
N
The risk assessment for aquatic organisms is based on the Guidance Document on Aquatic Ecotoxicology \&mcﬁhe
context of the Directive 91/414/EEC of October 2002. o)
5
The assessment of the chronic risk to aquatic organisms is not justified since the DTs, of MITC, w@le water-
sediment system is clearly below 2 days. The active substance is applied once a year. Moreover, Q)@il sterilants
are generally not used every year. (g\\
S
The assessment of the risk to sediment dwelling organisms is not justified since the prope%%s of MITC (low
Koc, high solubility in water) exclude exposure of the sediment organisms. Moreover, a lo#level of MITC was
observed transiently in the sediment phase of the w/s study (1.5-4.5 % AR in the sedimen&%\f‘ter 72 h).
xo
N4
Table B.9.2.16-9 : Toxicity Exposure Ratio’s (TER’s) for aquatic organisms exposedto the metabolite MITC for
the intended use in carrot (1 x 408 kg a.s./ha) based on FOCUS step 3, laboratory,§8il degradation data

Test Scena- |Water Test species Time- (Endpoint Buff.epoé ECsw, TER Annex
substance |[rio body type scale |(mg zon%.\) initial VI
a.s./L) & (ng a.s./L) Trigger
'S value
D3 ditch \r‘§‘u I m 0.2740 194 100
o
D6 ditch Q@ I m 1.6640 31.9 100
N
R1 pond (Db I m 0.2840 187 100
@
R1 t < 1 432 . 1
MITC stream OanrhynchuS 96h @ 0.0531 m 3.2370 1.23 00
mykiss ~Q
stream N
R2 o &E I m 5.2130 10.2 100
(1™ crop) \b
R3 | stream & 1m | 1154920 | 046 | 100
o
R4 stream :\b I m 49.7660 1.07 100
D3 | ditch o0 Im | 02740 | 277 | 100
S
D6 | ditch c\)@ Im | 16640 45.7 100
R1 | pond d Im | 02840 | 268 100
3
X
R1 t 1 43.2370 . 100
MITC steam | Japhnia 48h | 0.076 - 176
{~magna
stream . o
R2 S 1 m 5.2130 14.6 100
(1 crgﬁ)
R3 | stresm Im | 1154920 | 0.66 | 100
R4 |ream Im | 49.7660 | 1.53 100
D3 4 ditch Im | 02740 | 1022 10
D ({\O ditch I m 1.6640 168 10
o>
h:$ pond Im | 02840 986 10
R Pseudokirch-
$R1 t 1 43.2370 . 10
MITC O SHEAM | neriella 72h | 028 - 648
'S t beapitat
¢ |rp | STOM | Subcapiaia Im | 52130 | 537 10
§ (1™ crop)
9
bo R3 stream 1m 115.4920 2.42 10
&5? R4 | stream Im | 49.7660 | 5.63 10
Cg'.
S
Q_
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N
N
N
D3 | ditch Im | 0.2740 2153 199
D6 | ditch Im | 1.6640 355 0«&’0
R 1 pond 1 m 0.2840 2077 {2 10
Q
MITC R1 stream Lemna gibba 7d 0.59 I m 43.2370 13.6(0 10
stream o
R2 ) Im | 52130 | 413 10
(1* crop) &(b
R3 | stream Im | 11549204 511 10
R4 | stream Im | 497660 | 11.9 10
2
S
N

Table B.9.2.16-10 : Toxicity Exposure Ratio’s (TER’s) for aquatic organisms ex@sed to the metabolite MITC
for the intended use in corn salad (1 x 306 kg a.s./ha) based on FOCUS step 3, l

\ratory soil degradation data

N
Test Scena- |Water Test species Time- (Endpoint |Buffef2 |PECgy, TER Annex
substance |rio body type scale ((mg zod_@ initial VI
a.s./L) o~ (ng a.s./L) Trigger
P value
ditch NG
D3 « N2 I m 0.0002 >10000 100
(1% crop) ) Q\
N
ditch Y
D3 | (™ Q@ Im | 0.0000 | >10000| 100
crop) (’Q
D4 | pond b{\o Im | 00120 | 4116 | 100
D4 stream § 1 m 0.4280 124 100
D6 ditch > 1 m 0.0000 >10000 100
Q
pond o
R1 « 4] I m 0.1230 432 100
(1% crop) O
&
stream 10;
R1 « Q I m 40.7640 1.30 100
(1™ crop) 0]
xS
MITC pond (\&]‘;’f’”’ynd’“s 96h | 0.0531
R1 | g™ Im | 0.4290 124 100
crop) &
o
Str
R1 <§)d I m 2.6630 19.9 100
{~CTop)
5\‘ stream
RZ | (2 Im | 784160 | 0.68 100
O’Q crop)
&
o&‘ stream
R3O | m Im | 107750 | 493 | 100
(g;{\ crop)
(}) stream
¥ R4 | (@ Im | 28620 | 1.86 | 100
&5? crop)
Cg'.
S
&
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Test Scena- |Water Test species Time- |Endpoint |Buffer- |PECgy, TER Am}g@
substance |rio body type scale ((mg zone [initial VI &
a.s./L) (ng a.s./L) ger
‘x@alue
ditch <
D3 s Im | 00002 |>10960 | 100
(1™ crop) @
ditch &
D3 | (@™ Im | 00000 J310000 | 100
crop) ;\;Q
D4 | pond Im | 00159 5891 100
D4 | stream Im | o&280 | 178 | 100
D6 ditch I m ~~\\O%.OOOO >10000 100
N
pond N
R1 1 11&@ 0.1230 618 100
(1™ crop) D
<
stream "
R1 « S1m | 407640 | 1.86 100
(1> crop) ;§
. NN
MITC pond R 48 h 0.026°
R1 | _—— xS Im | 04290 177 100
crop) ‘Z?b
J\Q)
stream d
R1 (@ 6;0 Im | 2.6630 28.5 100
crop) b{\
N
stream 5)
R2 ™ i 1 m 78.4160 0.97 100
crop) o
&
stream 0<)Z)
R3 ™ \Q I m 10.7750 7.05 100
crop) &
Q
stream ;Z;‘?
R4 | v (\b Im | 286220 | 2.66 100
crop) \\O
ditch S Pseudokirch
MITC D3 R . 72 h 0.28 I m 0.0002 >10000 10
(1 Std}fop) neriella
subcapitata
itch
D3 Q;\(znd l m 0.0000 >10000 10
& | crop)
D@ | pond Im | 00129 | >10000]| 10
B4 | stream Im | 04280 654 10
SO b6 | diteh Im | 00000 |>10000| 10
Q’Q pond
£ R , Im | 01230 | 2276 10
O (1” crop)
¥
L stream
\E? R 1 « I m 40.7640 6.87 10
K (1" crop)
cg'.
S
&
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Test Scena- |Water Test species Time- |Endpoint |Buffer- |PECgy, TER Am}g@
substance |rio body type scale ((mg zone [initial VI &
a.s./L) (ng a.s./L) ger
:(@alue
pond §
R1 ™ I m 0.4290 6 10
crop) oé\’\
stream Q)O\)
R1 ™ I m 2.6630\"0 105 10
crop) QO
-
stream so
R2 ™ I m 4160 3.57 10
crop) L\\'O
stream %\S
N
R3 | (v lgw | 107750 | 26.0 10
crop) fZ'
stream ;QQS\
R4 | Pl 1tm | 286220 | 9.78 10
crop) (\{O
ditch S
MITC D3 o Lemna gibba 7d 6’00.59 1 m 0.0002 >10000 10
(1™ crop) N
4
ditch N
D3 | & Im | 00000 |>10000| 10
crop) 5)\6
D4 pond St I m 0.0129 >10000 10
QO
D4 stream (§ I m 0.4280 1379 10
D6 ditch (bo? I m 0.0000 >10000 10
\&
pond O
R1 o d Im | 0.1230 4797 10
(1™ crop) >
o
stream | O
R1 « 4~ l m 40.7640 14.5 10
(1 croQ%O‘
0
ponds>
R1 (2“6‘4 I m 0.4290 1375 10
op)
4
P\Stream
R1 é\ ™ I m 2.6630 222 10
(§\' crop)
c,_,Q stream
$R2 ™ I m 78.4160 7.52 10
«Q
{\\ crop)
éz’ stream
> R3 | (™ Im | 107750 | 54.8 10
bo cro
p)
&
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Test Scena- |Water Test species Time- |Endpoint |Buffer- |PECgy, TER Am}g@
substance |rio body type scale ((mg zone [initial VI &
a.s./L) (ng a.s./L) ger
‘x@alue
stream §
R4 | v Im | 286220 | 206 10
\
crop) S
3

Q

~Q
Table B.9.2.16-11 : Toxicity Exposure Ratio’s (TER’s) for aquatic organisms exposed tq3the metabolite MITC
for the intended use in tomato (1 x 612 kg a.s./ha) based on FOCUS step 3, laboratory sof?degradation data

.
Test Scena- |Water Test species Time- (Endpoint |Buffer- PE%}V, TER Annex
substance |rio body type scale |(mg zone |injtial VI
a.s./L) ﬁ?g a.s./L) Trigger
& value
D6 | ditch 1 | 08410 | 631 100
R2 stream m 25.0930 2.12 100
MITC O”Iif”hy nehus g6 h | 00531 {5
R3 stream ALY \,‘5“ I m 184.6650 0.29 100
R 4 stream ~{Oo I m 114.8120 0.46 100
D6 | ditch ,§.>\\ Im | 08410 | 90.4 100
%)
R2 stream ; N 1 m 25.0930 3.03 100
MITC e 48h g4 0.076
R3 stream masra S I m 184.6650 0.41 100
R4 | stream S Im | 1148120 | 0.66 | 100
N
D6 ditch *Q‘D 1 m 0.8410 333 10
. (%)
R2 stream | Pseudokirchz Im | 25.0930 11.2 10
MITC neriella (§ 72 h 0.28
R3 stream Subcapitgﬂ 1 m 184.6650 1.52 10
R4 | stream Ny Im | 1148120 | 2.44 10
D6 | ditch @Q‘O Im | 08410 702 10
<
R2 stream ?q? 1 m 25.0930 23.5 10
MITC emna gibba 7d 0.59
R3 stream \\'O 1m 184.6650 3.19 10
R 4 streadn;éo Im | 1148120 | 5.14 10
~N
O‘?)
&
\rz?
\O
Qf&
2
&
s\O
&
Q
S
OO
%b
N
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Table B.9.2.16-12 : Toxicity Exposure Ratio’s (TER’s) for aquatic organisms exposed to the metabolite MITé

for the intended use in potato (1 x 153 kg a.s./ha) based on FOCUS step 3, laboratory soil degradation data &
Test Scena- |Water body|Test species Time- (Endpoint |Buffer- |PECgy, TER Aq)(qlex
substance |rio type scale ((mg zone [initial \<SII
a.s./L) (ug a.5./L) Q\Trigger
O |value
D
D3 | ditch Im | 0.0319 g&%s 100
D4 | pond Im | 05980 |5888 | 100
-+
D4 | stream 1 m 3.354({)5\;Q 15.8 100
i N
pe | ditch Im | 00800 | >10000 | 100
(1” crop) S
. Oncorhynchus <
MITC ditch . 96h | 0.0531
D6 | (griaep) | mHiss i ;\\0%0840 5.85 100
R1 | pond 1 n(g’? 0.0858 619 100
R1 | stream 4% | 130580 | 407 | 100
R2 | stream Sim | 01190 | 446 | 100
R3 | stream “o\ro lm 0.3280 162 100
D3 | ditch S\Q Im | 0.0319 2382 100
D4 | pond @‘b Im | 0.5980 127 100
D4 | stream \QQ I m 3.3540 22.7 100
: o>
pe | diteh < Im | 00000 |>10000| 100
(1” crop) §
. Daphnia ®)
S m e a8h ] 0076 | g0s40 | 837 | 100
(2™ crop) >
S
R1 | pond Q)‘b Im | 0.0858 886 100
R1 stream \QO) Im 13.0580 5.82 100
o
R2 | stream d Im | 0.1190 639 100
@
R3 | stream ?{zy\ 1 m 0.3280 232 100
D3 |dich Im | 0.0319 8777 10
D4 |pond Im | 05980 | 468 10
&
D4 | streaj Im | 3.3540 83.5 10
D6 ‘{%Em ) Im | 0.0000 | >10000 10
. #\1 p Pseudokirch-
ST :
MITC D G dl'fl((:ih nerlellq 72 h 0.28 I'm 9.0840 30.8 10
0 (2™ crop) | subcapitata
J\‘Q‘R‘l pond Im | 00858 | 3263 | 10
Ol R1 | stream Im | 13.0580 21.4 10
&
éb R2 stream I m 0.1190 2353 10
oy R3 | stream Im | 03280 | 854 10
bmitc [ D3 | diteh Lemnagibba | 7d 059 | 1m | 00319 |>10000| 10
\C\
& D4 | pond I m 0.5980 987 10
9
S
Q_




Test Scena- |Water Test species Time- (Endpoint §1’1ffer- PECgw, TER Annex
substance |rio body type scale ((mg ;§zone initial VI
a.s./L)(oo\ (ng a.s./L) Trigger
N value
O
R1 | pond S 20m | 0.0071 7479 100
¢
R1 stream 4 20m | 1.1090 47.9 100
Q
MITC | R2 | stream | O7ommehiis | g6 5™ 00531 | 20m | 0.1620 328 100
mykiss Q
R3 stream Sb 20m | 3.1860 16.7 100
R4 | stream < 20m | 1.5490 | 343 100
R1 | pond é\b 20m | 00071 | >10000 | 100
R1 stream O‘)Z) 20 m 1.1090 68.5 100
MITC R2 | sweam | DPm@ 48h | 0076 | 20m | 0.1620 469 100
magrgz’
R3 stream > 20 m 3.1860 23.9 100
>
R 4 stream |O 20 m 1.5490 49.1 100
R1 | pond 20m | 0.0071 | >10000 | 10
N
R1 streay _—. 20m | 1.1090 252 10
MITC R2 s{rj%m neriella 72 h 028 | 20m | 0.1620 1728 10
’ bcapitat
R3 [ Sfream | 7O 20m | 3180 | 879 | 10
R4 & | stream 20m | 1.5490 181 10
R | pond 20m | 00071 | >10000 | 10
AR1 | stream 20m | 11090 | 532 10
MITC \("\o R2 stream Lemna gibba 7d 0.59 20 m 0.1620 3642 10
Q
& |R3 | stream 20m | 3.1860 185 10
N)
OQ R4 stream 20m 1.5490 381 10
S
Xz
&
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N
D4 | stream Im | 33540 176 19°
: 2
e | Im | 00000 |>10000 [P0
(1™ crop) @
ditch 8
D6 nd Im | 9.0840 64.95 10
(2™ crop) >
R1 | pond Im | 00858 | 6§76 10
R1 | stream Im | 13.0580 |5452 10
R2 | stream im | 0.1 19(()3;Q 4958 10
R3 | stream Im | 03280 | 1799 10
N

The TER values based on FOCUS step 3 calculations indicate that refinement of tlePECSW values is needed.

X

S

&(b

Table B.9.2.16-13 : Toxicity Exposure Ratio’s (TER’s) for aquatic organisré? exposed to the metabolite MITC
for the intended use in carrot (1 x 408 kg a.s./ha) based on FOCUS step 4,@%’oratory soil degradation data
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&

Table B.9.2.16-14 : Toxicity Exposure Ratio’s (TER’s) for aquatic organisms exposed to the metabolite MITé
for the intended use in corn salad (1 x 306 kg a.s./ha) based on FOCUS step 4, laboratory soil degradation data®

Test Scena- |Water body|Test species Time- (Endpoint |Buffer- |PECgy, TER Aq)‘qlex
substance |rio type scale ((mg zone [initial \<SII
a.s./L) (ug a.5./L) Q\Trigger
O |value
D
pond @
R1 . 20m | 0.0031 | ¥0000 | 100
(1™ crop) OK)
stream ~QQ [
R1 20 m 1.034(& 51.4 100
(1st crop) Q
d 2
R1 | P8 20m | odllo | 4827 | 100
(2™ crop) o
stream Oncorhynch S
MITC | R1 - HEOTIVICHIS | 96 h | 0.0531 | 20m<P 0.0831 639 100
(2™ crop) | mykiss 3
&
stream %_
R2 | m | 24020 | 221 100
(2™ crop) N
OF
stream N
R3 - S| 20m | 03360 158 100
(2™ crop) -9
&
stream O
R4 |- > 20m | 08930 | 59.5 100
(2™ crop) LQ
pond N
R1 o o 20 m 0.0031 >10000 100
(1" crop) <
Ny
stream N
R1 \Q? 20 m 1.0340 73.5 100
(1st crop) )
Q>
pond N
R1 - 20 m 0.0110 6909 100
(2" crop) o‘)z’
v
t
mitc  |[R1 | ST | Dappaia 48h | 0076 | 20m | 00831 | 915 | 100
(2™ crop) m%&“
¢
stream b(b
R2 | . I\ 20m | 24020 | 316 100
(2™ crop) o
stream\gq"'
R3 nd 20 m 0.3360 226 100
(2" gtop)
R4 | 20m | 08930 | 851 | 100
42" crop)
S| pond Pseudokirch
mitc | R | P e L qan | 028 | 20m | 00031 | >10000 | 10
(1% crop) neriella
coQ subcapitata
& stream
gR1 20 m 1.0340 271 10
«Q (1st crop)
X
.
Q pond
&R |, 20m | 00110 | >10000 | 10
C}) (2™ crop)
¥
stream
4o R 1 nd 20 m 0.0831 3369 10
A (2™ crop)
Cg'.
S
&




9-63
Metam-sodium Volume 3 — Annex B — Ecotoxicology August 2007,
Belgium revised in August 2010
-9
N
S
Test Scena- |Water body|Test species Time- |Endpoint |Buffer- |PECgy, TER Am}g@
substance |rio type scale ((mg zone [initial VI &
a.s./L) (ng a.s./L) ger
‘x@alue
t <
R2 | 20m | 24020 | 11° | 10
(2™ crop) N
stream (Z$
R3 d 20 m 03360 |&; 833 10
(2™ crop) @
~
stream X
R4 | 20m | 0893 | 314 10
(2™ crop) S
>
d
R1 | PV 20m @§)031 >10000 | 10
(1” crop) L O
stream §
R1 20 1.0340 571 10
(1st crop) &
pond \C
m
R 1 nd {520 0.0110 | >10000 10
(2™ crop) <
o\fb
t
MITC [ R1 | oo™ | Lemnagibba | 7d 059 | 20m | 00831 | 7100 | 10
(2" crop) S
stream Q)’Z’
R2 d < 20 m 2.4020 246 10
(2™ crop) g
N
stream (@)
R3 ad < 20 m 0.3360 1756 10
(2" crop) L
o
stream ¥
R4 d 2) 20 m 0.8930 661 10
(2" crop) O
o
Q)‘O
(bq

Table B.9.2.16-15 : Toxicity Exposure @'tio’s (TER’s) for aquatic organisms exposed to the metabolite MITC
for the intended use in tomato (1 x 612K& a.s./ha) based on FOCUS step 4, laboratory soil degradation data

Test Scena- |Water ng species Time- |Endpoint |Buffer- |PECgy, TER Annex
substance |rio body type (\b scale |(mg zone |initial VI
;\\'o‘ a.s./L) (ng a.s./L) Trigger
Q& value
R2 str%ﬂ 20m | 0.7820 67.9 100
MITC | R3 G&Em Oncorhynchus | gc | 00531 | 20m | 5.7780 9.19 100
) mykiss
R4 Fstream 20m | 3.5220 15.1 100
R2.° | stream 20m | 0.7820 97.2 100
MITC | RS | stream | DePnia 48h | 0076 |20m | 57780 | 1322 100
& magna
R4 | stream 20m | 35220 | 21.6 | 100
Xe
X
Q)Q R2 stream Pseudokirch- 20 m 0.7820 358 10
MI@ R3 stream neriella 72 h 0.28 20 m 5.7780 48.5 10
OO subcapitata
S R4 stream 20 m 3.5220 79.5 10
&E‘OMITC R2 stream Lemna gibba 7d 0.59 20 m 0.7820 754 10
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N
R3 stream 20 m 5.7780 102 19°
R4 | stream 20m | 3.5220 168 | af0
]
&
Table B.9.2.16-16 : Toxicity Exposure Ratio’s (TER’s) for aquatic organisms exposed to the metabolite MITC
for the intended use in potato (1 x 153 kg a.s./ha) based on FOCUS step 4, laboratory soil degradag& data
Test Scena- |Water body|Test species Time- |Endpoint |Buffer- |PECgy, ’lj\ﬁ Annex
substance |rio type scale |(mg zone |initial a S VI
a.s./L) (ng a.s./L[Q) Trigger
@) value
Q
R1 | pond 20m | 00622 | >10000 | 100
R 1 stream 20 m 23890 137 100
MITC O"Iif’rhy nehus | o | 0.0531 .\\,@
R2 | stream LSS 20 m ("g- 0.0037 | >10000 100
R3 | stream 2052| 00101 | 5257 | 100
'}
R1 | pond %Xm | 0.0022 | >10000 | 100
R1 | stream : 20m | 03890 195 100
MITC Daphnia 48h | 00765
R2 | stream masnd S| 20m 0.0037 >10000 100
N
R3 | stream N 20m | 0.0101 7525 100
R1 | pond @‘Z’ 20m | 00022 | >10000 | 10
R1 | stream Pseudokirch- 3 20m | 03890 720 10
MITC neriella 72 %\ 0.28
R3 stream § 20 m 0.0101 >10000 10
]
R1 pond b‘O 20 m 0.0022 >10000 10
R1 stream (§ 20 m 0.3890 1517 10
MITC Lemna g%ba 7d 0.59
R2 | stream \éb 20 m 0.0037 >10000 10
O
R3 stream Q‘Z? 20 m 0.0101 >10000 10
o
&
<
i
o
N
A(b
OQ)
&
3
\O
>
Q
2
N
«Q
S
(%)
$
OC)
@b
N
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Conclusions : 6\
X

The uses in greenhouse pose no risk to aquatic organisms. ng

Q
Q
FOCUS step 4 scenario, buffer zone of 20 m, carrot (1 x 408 kg a.s./ha) : &
TER values for fish do not pass the trigger in 3 out of 5 scenarios (R1 p and R2 s acceptable)oQ
TER values for aquatic invertebrates do not pass the trigger in 3 out of 5 scenarios (Rq;bp and R2 s

acceptable) Q
The risk to algae and aquatic plants is acceptable for all scenarios 0\;0
Q
FOCUS step 4 scenario, buffer zone of 20 m, corn salad (1 x 306 kg a.s./ha) : ‘Q
TER values for fish do not pass the trigger in 3 out of 7 scenarios (R1 p Q@l s (2™ crop), R3 s
acceptable) &
TER values for aquatic invertebrates do not pass the trigger in 3 out of 7.8éenarios (R1 p, R1 s (2™
crop), R3 s acceptable) o
The risk to algae and aquatic plants is acceptable for all scenarios .,\\'O
v
S
X
FOCUS step 4 scenario, buffer zone of 20 m, tomatoes (1 x 612 kg a.s./ha) : 0\?

TER values for fish do not pass the trigger in 3 out of 3 scenarios
TER values for aquatic invertebrates do not pass the trigger in 3 (%Y of 3 scenarios

The risk to algae and aquatic plants is acceptable for all scena{\'@
@
NN
FOCUS step 4 scenario, buffer zone of 20 m, potatoes (1 x 153 kg,%,?./ha) :

The risk to fish, aquatic invertebrates, algae and aquatic, g«l\ants is acceptable for all scenarios

>

Some additional step 3 scenarios are also acceptable. J\Q,Q’

(4}
As already mentioned in the section on fate and behavigur, the PECgy values should be used with precaution.
The FOCUS sw models were not developed with soil @nigants in mind. The models do not properly consider
the volatilisation of MITC and therefore highly over@mate the actual surface water contamination.

)

2

Q>
S : . - .
In conclusion, the risk of metam-sodium andits metabolite MITC to aquatic organisms is acceptable for the

intended uses with a buffer zone of 20 m. (DOQ))
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B.9.3 Effects on other terrestrial vertebrates (Annex IITA 10.3)
C.O@
Q(b
Revised in August 2010: o)
)
S
The ecotoxicologically relevant endpoints for mammals were derived from the section OIé)bmammalian
toxicology. (\’\
U
L
Table B.9.3-1 : Summary of effects of metam-sodium and its major metabolite MITC on manyﬁdls
Test Test substance | Test system | Endpoints sﬁeferences
species \C I
D
rat metam-sodium acute  oral [ LDs, =896 mg a.s./kg b.w. {Q\V Baldrick and
toxicity o Healing, 1991a
A
MITC LDy, = 147 mg MITC/kg b.w, 35> Kieczka and Kirsch,
S 1986
cs
rat metam-sodium 2-generation | NOAEL = 1.5 mg a.s./k&&w./day Allen, 1991
reproduction o~ Rattray, 1994
toxicit :
MITC oxietty NOAEL = 0.44 miﬁTC/kg b.w./day | Brown, 1984
o Brown, 1988
J,\;\ Iwan, Kaiser, and
b\ Hollihn, 1988
T
Q
(%]
Added in August 2010: 6;0
Q
N

Small mammal survey on sterilized and unsteriliz;éﬂlrrot plots and at the field perimeter in a commercial arable
field in Les Landes, France during spring 2008. (b kker F., Reich T., 2010).

&

B &

The aim of this study was to propose a li (bf small mammal species in selected carrot field that can be addressed
as focal small mammal species in a ref@d risk assessment for plant protection products.

N4
Objectives (o
The objectives of this study were to determine whether the presence of the small mammal species and their
frequency is related to the II)'QBm sodium treatment, both in time (before and after treatment) as in space
(comparing control, referen@ld test item treated plots).

O
Guidelines : Q)A
Not applicable QS)
GLP: Q
Not applicable \(D
Materials and Mgtﬁods :

Study area : U

The experimental site was a 12 ha field in Les Landes (France), which is a major area for carrot production.
Within thisk§ea, 8 square plots of 1 ha each and 4 more rectangular plots with 1 rounded side were established.
The ﬁel@orders had only little vegetation that provided the same or less cover for rodents as the surrounding
meadows. These meadows were grazed by horses during the sampling period, resulting in short grass at all
timegSThe north border and partially the south and south-east border of the field were neighboured by woodland
and;ﬁlrubbery.
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Method and parameters :

O/‘%{?

Two of these plots were not cultivated at all. The remaining plots were tilled on 3 April 2008, subjected%o
injection on 8 and 9 April 2008, ploughed on 29 April 2008 (including butt formation) and subsequentl @f?wn
with carrot on May 5", 2008. In four of these plots injection was with metam-sodium. The other Six “were
injected with water only. Two of the water plots were subsequently treated with a broad spectrum ingecticide,
registered for sterilization (Pyrinex, a.i. chlorpyrifos).

Small mammal surveys were performed during four periods in the spring of 2008. Longworth live traps were
placed in and around the field before cultivation, shortly after application of the sterilant, after s¢wing and two
months after application. During the study period there was little or no vegetation on the land. 0§D

The field was visited two times after sunset with a bat detector. @

Data recording and analysis : ,;Q

Of the trapped animals, the species and sex were identified; they were marked for rEQapture purposes. The
marking signs indicated the treatment of the field they were trapped in. &

Findings : N

The captures were not spatially homogeneous; the highest rate of captured mic%ﬁr trap was observed near
woodland and shrubbery. S

The woodmouse (4podemus sylvaticus) was the most frequently trapped speqL{Q The vole (Microtus spp.) was
the second species trapped in a much lower frequency. About 78 individualg8f the woodmouse versus 10 vole
individuals were captured during the trial. %)

During two bat observations rounds, each time only one bat (Pzpistrellus%_)p.) could be heard during the whole
walk through all the plots. . \QQ

Although there seemed to be a trend that mice captured in the ﬁe]@)\Were also mostly recaptured in the field,
numbers caught were too low for a systematic analysis. However,, aﬁ‘ce caught in water plots were recaptured in
sterilized plots and vice versa. ,Q\

Important is that the population inside the field was obvim@l\y much smaller to non-existent. This habitat
avoidance seems unrelated to cultivation or treatment as it alggady occurred before the study started. A possible
explanation is that the mice avoid the open field due of thg ‘missing protection from predatory birds that were
numerous in the surrounding woods. The cattle preseniqn the field over winter may provide an additional
explanation. Q

Conclusions : L

The woods and shrubs surrounding the experimen’@? site were inhabited by a population of about 50-60 wood
mice (Apodemus sylvaticus) and probably around?@ voles (Microtus) that were attracted to the traps. In the field,
however, no voles were caught and only five d mice. This obvious avoidance of the open field was already
clear before the cultivation started. The sanf® applies to bats, where a large population was observed in the
woods, but only one Pipistrellus was heargbver the experimental plots. Exposure of these small mammals to
metam-sodium, either directly or indirectil}g{hrough food seems therefore rather limited.

o
Conclusions of the RMS : Q,Q
The study is considered acceptablebﬁ'd is taken into account in the mammalian risk assessment.

'S
P
Added in August 2010: S’
Q
]

O
The level of MITC iné{ofhropods sampled in a field treated with metam-sodium was detemined analytically.
0
METAM SODIUI\B‘.’ A field study to determine residues in carrot field invertebrates as potential food items for
birds and small @mmals in SW France. (Bakker F. & Roig J., 2010).

Q
See study s ar der B.9.1.7.
y gg‘in y under
s\O
&
Q
S
OO
@b
N
Cg'.
S
Q&
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First tier risk assessment for mammals : 6\
-9
N
The risk assessment for mammals is based on the Guidance Document for birds and mammals under Cowiicil
Directive 91/414/EEC of November 2002. As a worst case it was assumed that the mammals obtained 100™% of
their diet in the treated area. $
$
The intended uses of metam-sodium are : >

- carrot : 1 x 408 kg a.s./ha, field, soil injection + incorporation at 25 cm by rotavation @

- cornsalad : 1 x 306 kg a.s./ha, field, soil injection + incorporation at 15 cm by rotavatigf

- cucumber : 1 x 459 kg a.s./ha, greenhouse, drip-irrigation under a plastic film on the ?a’nting oW

- eggplant/aubergine : 1 x 612 kg a.s./ha, greenhouse, drip-irrigation under a plasti¢&ilm on the planting
oW

- pepper : 1 x 612 kg a.s./ha, greenhouse, drip-irrigation under a plastic film on @erlanting row

- potato: 1 x 153 kg a.s./ha, field, soil injection + incorporation at 25 cm by rotavation

- strawberry : 1 x 612 kg a.s./ha, field, drip-irrigation under a plastic film oncthe planting row

- tomato : 1 x 612 kg a.s./ha, greenhouse, drip-irrigation under a plastic ﬁl@on the planting row

- tomato : 1 x 612 kg a.s./ha, field, soil injection at 5 cm + coverage by ,@cm of soil

- grape: 1 x 1020 kg a.s./ha, field, soil injection at 40 cm at the site o%?e de-rooted vine (0.2 L/m?)

9

Q_

The application of metam-sodium is on bare soil; the product is incorp\&eited into the soil (soil injection or drip
irrigation) and thereafter the soil is compressed with a roller. After @faiting period of 2 to 4 weeks, the soil is
cultivated to allow the non-mineralised gasses to disperse. Sincc;ﬁe product is phytotoxic, it is advisable to
perform a germination test (Cress-test) on samples of soils collect\Qa from the treated field, before planting.
Mammals are not exposed to the uses in greenhouse. ‘Z?b
Q
(%]
Added in August 2010: N
)

Q
Y
N
@)
X
Acute risk assessment of Metam-Sodium on @mmals.
v
EFSA have requested an acute risk assessrr@t for metam-sodium for insectivorous mammals that might feed on
freshly treated bare soil fields. N
Based on the physico-chemical characta%)stics and toxicological endpoints of metam sodium it is not meaningful
to calculate the risk assessment for the parent active substance but instead for the primary metabolite MITC.
The degradation rate of metam-so q‘ﬁm was assessed in four different soil types, the mean DTs, at 20°C was 10
minutes, (minimum - maximum PTs, = 4 — 17 minutes), whereas the DTy, is set to be 34 minutes (minimum -
maximum DTy = 13 — 57 mix@es). MITC is the only relevant metabolite of metam-sodium (Hall, B.E. et al.
2004). Y
>
AN
The toxicity of metam-sodium and MITC to mammals has been assessed in acute and long term toxicity tests.
The relevant toxicologigdl endpoints of metam-sodium and MITC are presented in the table below. Comparing
these endpoints we conclude that for both acute and long term exposure MITC is more toxic to mammals than
metam-sodium. 6\

1 - Risk assessment presented by the notifier:
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Table B.9.3-2 : The relevant toxicological endpoints of metam-sodium and MITC for mammals é\
metam-sodium MITC G
(e eibr References (mg/kg bw/day) Referen\f\ggo
Rat Kieczkazand
147 Kirschi1986
Acute mammalian Rat Baldrick and OQ
LDs, 896 Healing, 1991a S@ested by
Mouse E&SA based on
100 zomet dossier
Rat <@ JBrown, 1984;
Mammalian Long Rat Allen, 1991, 0.44 6\' Brown, 1988;
term NOEC L.5 Rattray, 1994 ’ & | Iwan, Kaiser and
=X Hollihn, 1998

Conclusion: ) §
Based on the very fast degradation of metam-sodium into the more toxic MITC, e consider that when the acute
risk of MITC is acceptable for mammals, the risk of metam-sodium will also .bgbcceptable.

N

>
Acute risk assessment of MITC on mammals. Q-(-Z)
;\\'OQ
The Acute Risk to Birds and Mammals potentially exposed foll@@ng proposed commercial use of Metam
Sodium. (Brown K.C., 2010). Unpublished report -9
$
Summary:
&

Glasshouse uses of metam sodium are excluded from thi§’risk assessment since there will be no exposure to
mammals from closed crop systems. The field uses3which distribute MITC widely throughout the soil,
injection/rotavation, injection/coverage and drip irrigation are considered to present the greatest risk to
mammals, since the majority of the soil dwellingSarthropods and earthworms will receive almost uniform
exposure. L

9
Q
The toxicity of MITC to mammals has beer@(zs’sessed in acute tests. The value of 100 mg/kg bw/d (mouse) was
suggested by EFSA. @O)
&
o

Q

Acute risk assessment for insectiv(%%us mammals

A field survey of mammals C§metam sodium treated site (Bakker and Reich, 2010) found extremely low
numbers of mammals in field Only the wood mouse Apodemus sylvaticus was caught in field and this is
considered to be the focal species for this risk assessment. Gurney et a/ (1998) consider that the woodmouse has
a mean body weight of 68@

Specimens of invertegr%tes were collected from a field study with metam sodium (see IITA 10.1.4). The initial
residue mean ValuQ\Was 7.3 mg/kg. This gives equal weight to the values derived from each of the three dates. It
is proposed to u%(a multiplier of 2.12 so as to estimate a worst case 90" centile for the MITC residue in insects
as food items for omnivorous mammals of 15.48 mg/kg at an equivalent MITC application rate of 346 kg as/ha
(resulting in @gﬁ{UD (Residue per unit Dose) value of 0.045 mg/kg at a rate of 1 kg MITC/ha).

N . . . . .
Woodmoifse has been selected as the appropriate focal species of insect feeding mammal for bare soil treated
with metim sodium. Woodmouse are omnivorous, their diet is highly dependent on habitat. A value of PD of
0.16 '{&Qﬁsed in this risk assessment.

N

O
V@odmouse has a mean body weight of 18 g (Gurney et al, 1998). The daily consumption for an 18 g mammal
-deeding entirely on soil invertebrates has been estimated using the PSD (now CRD) dietary calculator tool as

£821.26 g/day which gives and the FIR/bw value of 1.18.

K
S
&
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&
ETE = (FIR/bw) * C * AV * PT * PD 6\
0
AV and PT are set at 1 for this risk assessment but PD is 0.16. szgo
Q
Table B.9.3-3 : Acute risk assessment for insectivorous mammals in field crops $

MITC rate
assuming
complete 4
Field uses of conversion from OK;D
metam metam sodium* RUD FIR/bw @
sodium (kg as/ha) MITC Woodmouse PD ]z])ﬁl TER
Carrots 230 (408) 0.045 1.18 0.16 c:)\ﬁ.95 51
N
N
S
Corn Salad 173 (306) 0.045 1.18 0.16 1.47 68
\{b
&
Potato 86.3 (153) 0.045 1.18 Q_%.16 0.73 137

* metam sodium application rate in brackets \\'O

N

The TER values derived for use in all field crop applications.\@@ope above the threshold of 10 and indicate
acceptable acute risk to mammals where soil invertebrates compri§e up to 16% of the diet.

qo
Acute risk assessment for mammals feeding on earthwornfs
(%]
Q
A survey of mammals at a metam sodium treated site itOFrance (Bakker and Reich, 2010) found extremely low
numbers of mammals in fields. Only the wood mouse ‘Apodemus sylvaticus was caught in field. Gurney et al,
(1998) consider that the woodmouse has a body weg’.ht of 18 g.
<
Wood mice are omnivorous, their diet is highlycdependent on habitat. To present the worst case risk a figure of
40% has been used in the following calculations.
(]

Estimated Residues in Earthworms \éb
(@)
Qo
The BCF formula in SANCO 4145/2080 is not considered to be appropriate due to the extremely short half life
of MITC of 2.1 days. The use of BGF assumes residues are acquired over a longer period of time than would be
appropriate for this acute risk assessment.
- O
S
As residue data on earthwagms are not available, it is proposed to use the measured fresh residues for

invertebrates as a surrogategg
%)
Risk Assessment for ?gmmals feeding on earthworms

Wood mouse has éan selected as the appropriate focal species of worm feeding mammal for bare soil treated
with metam sodiuth. Gurney et al, (1998) consider that the woodmouse has a body weight of 18 g. SANCO
4145/2000 givegya FIR/bw for worm feeding mammals of 1.4.

Q

ETE=(FHié°w)*C*AV*PT*PD
®

Itis assgmed that wood mice obtain all their food from the treated area, however, PD is set at 0.4 to reflect the
maximfim contribution that earthworms can make to the diet of woodmouse.

AVO d PT are set at 1.

O
. \(}%e lowest acute LDsgvalue for MITC is 100 mg/kg (mouse).

N

Cg'.
S
&
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Table B.9.3-4 : Acute risk assessment for worm feeding mammals in field crops 6\
MITC rate P
assuming Q(D
complete Q

Field uses of conversion from &

metam metam sodium* RUD FIR/bw §

sodium (kg as/ha) MITC Woodmouse PD ETE b TER

(§."
Carrots 230 (408) 0.046 1.4 0.4 5.9 0&) 17.0
(%)
A
xS
Corn Salad 173 (306) 0.046 1.4 0.4 Q@.S 22.2
X
\5’0
£
Potato 86.3 (153) 0.046 1.4 04 o 2.2 45.5
<

* metam sodium application rate in brackets o}\"

NS
The TER values derived for use in carrots, corn salad and potatoes are abog?‘.z%e threshold of 10 and the acute

risk to worm feeding mammals is considered to be acceptable. &
N

2 — Risk assessment performed by RMS: O\(b

N

N
Acute toxicity endpoint MITC: N

>
EFSA suggested to use the acute toxicity endpoint for MITC@%m the dossier of dazomet, since this is the worst
case. (4}
~Q
.
LDs, (female mouse) = 100 mg MITC/kg b.w. (KirschéQS87b)
: S
Focal species )
2

From the field survey of mammals (Bakker F.&eich T., 2010) only the wood mouse Apodemus sylvaticus was
caught in the field. RMS agrees with the@(ﬁotiﬁer to consider the wood mouse for the mammalian risk
assessment. O
90
(@)
Measured residues in food items: Q‘Z’
{4
From the residue field study (Bak@? F. & Roig J., 2010) residues of MITC in invertebrates were determined
after 24, 48 and 72 hours after treatment of metam sodium at 612 kg a.s./ha (equivalent to 346 kg MITC/ha). The
residue was 4.0 mg/kg (meanxaf 2 plots) after 24 hours, 13.3 mg/kg (mean of 2 plots) after 48 hours and 4.8
mg/kg (mean of 4 plots) afi(z}e){b 72 hours. An initial mean residue value over 0-72 hours was calculated as 7.3
mg/kg.
For the acute risk assets)gfent 90™ percentiles are needed. From the EFSA Guidance Document on Birds and
Mammals (Appendix £);mean RUD and 90™ RUD are compared for ground dwelling invertebrates on bare soil.
RUD 90" is 13.8 m and mean RUD is 7.5 leading to a factor 1.84. This is in agreement with the proposal of
the notifier to use #.factor 1.85 — 2.17. Taking the worst case factor of 2.17, the 90™ residue value is calculated
16 mg/kg for anzapplication rate of 346 kg MITC/ha. Recalculation in RUD (residue per unit dose) results in
0.046 mg/kg fqgén application rate of 1 kg MITC/ha.
2
For the re\:(sé@e data in earthworms it is not appropriate to use the BCF formula, due to the extremely short half-
life of MITC of 2.1 days. In absence of residue field data obtained for earthworms, RMS agrees with the notifier
to use @ residue values in insects as surrogate.
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Risk assessment for insectivorous mammals )
-9

N
The wood mouse is selected as the appropriate focal species for insectivorous mammals feeding on ba\%&oil

treated with metam-sodium. The wood mouse has a mean body weight of 18 g (Gurney et al., 1998). o)
\Q

Log (DEE) = 0.8459 + (0.7050 x (log 18)) = 1.73 RS
DEE = 54 kJ $
>
Table B.9.3-5 : Calculation of the ratio of food intake rate of soil invertebrates to body weight fo&‘:‘&b wood mouse
per day L
A >))
Food type Energy Moisture Energy Assimilation | Yield Fre@ food | FIR/bw
content* content* content efficiency (kJ/g ww) intake
(kJ/g dw) | (%) (kJ/g ww) | (%) { ay)
. 19.3 84.6 2.97 85 253 & 2130 1.18
invertebrates i i i ’ A{Q" : :
* Value taken from Table 3 in Appendix I of SANCO/4145/2000 @
** Value taken from Table 5 in Appendix I of SANCO/4145/2000 &(Zy\'
N
)

For the first tier calculation it is assumed that the wood mice are obtainin&@l their food from the treated area
and therefore AV, PD and PT are set at 1.

S
The greenhouse uses of metam-sodium are excluded from the risk as%‘ssment since there will be no exposure to
mammals from closed crop systems. o>
The use of metam-sodium in grapes at vine planting is a very los\a(ﬁzed treatment and therefore the risk will be
much lower and will be covered by the other field uses. 6\
The field uses which distribute MITC widely throughout th%bsoil, injection/rotavation, injection/coverage and
drip irrigation are considered to present the greatest risk td~mammals, since the majority of the soil dwelling
invertebrates will receive almost uniform exposure.~Ql'hese crops are carrot, corn salad and potato
(injection/rotavation), tomato (injection/coverage) and sé@\wberry (drip irrigation).

)
Table B.9.3-6 : Acute risk assessment for insectivorals mammals eating contaminated soil invertebrates on bare
soil for the use in field crops (based on endpoint [:D5, = 100 mg MITC/kg bw)

Field uses of | MITC rate assuming S | FIR/bw RUD ETE TER Annex VI
metam- complete conversion fromqy Trigger
sodium metam-sodium” (kg/ha) -2 value
strawberry 346 (612) O~ 1.18 0.046 18.8 5.32 10
tomato 346 (612)0° 1.18 0.046 18.8 5.32 10
carrot 230 (408)° 1.18 0.046 12.5 8.01 10
corn salad 173 (396) 1.18 0.046 9.39 10.6 10
potato 86.3:(153) 1.18 0.046 4.68 21.3 10
metam-sodium application rate inbrackets

O

N
Based on first tier assumptions (PD, PT = 1) and initial measured residues, the TER values for corn salad and
potato indicate acceptable%isk for insectivorous mammals. The TER values for strawberry, tomato and carrot are
below the trigger valu 10.

<
Refinement of the SE{B value is proposed. Wood mice are omnivorous species, their diet is highly dependent on
habitat. The Sw Cgh Chemicals Inspectorate (KEMI, 2006) summarised the dietary composition of wood mouse
in set-aside, witer wheat and intensive arable habitat, specifically for risk assessment purposes. In set-aside, the
highest insectocomponent throughout the year was 13% and in cereals it was 16%. A value of PD of 0.16 is
therefore u(g) in this risk assessment.
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Table B.9.3-7 : Acute risk assessment for insectivorous mammals eating contaminated soil invertebrates on ba@
soil for the use in field crops (based on endpoint LDs, = 100 mg MITC/kg bw and PD = 0.16) -9
Field uses | MITC rate assuming FIR/bw | RUD PD ETE TER AnneéUV 1
of metam- | complete conve*rsion from T;'{ﬁer
sodium metam-sodium (kg/ha) value
strawberry 346 (612) 1.18 0.046 0.16 3.00 33 o 10
tomato 346 (612) 1.18 0.046 0.16 3.00 33 4 10
carrot 230 (408) 1.18 0.046 0.16 2.00 50 & 10
corn salad 173 (306) 1.18 0.046 0.16 1.50 (&u 10
potato 86.3 (153) 1.18 0.046 0.16 0.75 33 10
metam-sodium application rate in brackets (\6\‘
Based on PD = 0.16 and initial measured residues, the acute TER values for all field @s meet the trigger value
of 10 for insectivorous mammals. £
S
Risk assessment for vermivorous mammals &(§
&

The wood mouse is selected as the appropriate focal species for mammalsQ;@eding on earthworms on bare soil
treated with metam-sodium. The body weight of the wood mouse is 18 (Gurney et al., 1998). The FIR/bw

value of 1.4 was used according to SANCO 4145/2000. §
S
For the first tier calculation it is assumed that the wood mice are c@@aining all their food from the treated area
and therefore AV, PD and PT are set at 1. Q@
N

Table B.9.3-8 : Acute risk assessment for vermivorous mamngls eating contaminated earthworms on bare soil
for the use in field crops (based on endpoint LDsy = 100 mg kgITC/kg bw)

Field uses of | MITC rate assuming FIR/DW RUD ETE TER Annex VI
metam- complete conversion from > Trigger
sodium metam-sodium’ (kg/ha) ?\Q value
strawberry 346 (612) A 1.4 0.046 22.3 4.49 10
tomato 346 (612) X 14 0.046 22.3 4.49 10
carrot 230 (408) Re 1.4 0.046 14.8 6.75 10
corn salad 173 (306) > 1.4 0.046 11.1 8.98 10
potato 86.3(153) ¥ 1.4 0.046 5.56 18.0 10
metam-sodium application rate in brackets \QU

&

Based on first tier assumptions (PD,QI;Q' = 1) and initial measured residues, the TER values for potato indicate
acceptable risk for vermivorous ngﬁlmals. The TER values for strawberry, tomato, carrot and corn saldad are
below the trigger value of 10. o
L

Refinement of the PD value S&proposed. Wood mice are omnivorous, their diet is highly dependent on habitat.
The Swedish Chemicals Il@ectorate (KEMI, 2006) summarised the dietary composition of wood mouse in set-
aside, winter wheat and irfensive arable habitat specifically for risk assessment purposes. In set-aside and winter
wheat earthworms wepg~not a component of the wood mouse diet. In intensive arable land the extent to which
earthworms contributed to the diet was extremely seasonal, being 26% in April, 40% in May, 9% in June, zero in
July, 5% in Augusgghd 13% in September. To present the worst case risk, a value of PD of 0.40 is used in this
risk assessment.
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Table B.9.3-9 : Acute risk assessment for vermivorous mammals eating contaminated earthworms on bare so&
for the use in field crops (based on endpoint LDsy = 100 mg MITC/kg bw and PD = 0.40) -9

Field uses | MITC rate assuming FIR/bw | RUD PD ETE TER Ann%UVI

of metam- | complete conve*rsion from T:{ﬁer

sodium metam-sodium (kg/ha) value

strawberry 346 (612) 1.4 0.046 0.40 8.91 11 |o 10

tomato 346 (612) 1.4 0.046 0.40 8.91 11 4 10

carrot 230 (408) 1.4 0.046 0.40 5.92 17.8 10

corn salad 173 (306) 1.4 0.046 0.40 4.46 28 10

potato 86.3 (153) 1.4 0.046 0.40 2.22 45 10

metam-sodium application rate in brackets {\é\v
Based on PD = 0.40 and initial measured residues, the acute TER values for all field @s meet the trigger value
of 10 for vermivorous mammals. £

S
N
\{D

In conclusion, the risk of metam-sodium and its metabolite MITC to ma roals is acceptable for the uses in
greenhouse and localised use in vines. The risk is acceptable for the inte field uses in potato and corn salad
(application rates 153 and 306 kg a.s./ha) for insectivorous mammals based on first tier assumptions (PD = 1).
The risk is acceptable for the intended field uses in carrot, strawberrys'egd tomato (application rates 408 and 612
kg a.s./ha) for insectivorous mammals based on refinement (PD = ). The risk is acceptable for the intended
field use in potato (application rate 153 kg a.s./ha) for vermivorous$hammals based on first tier assumptions (PD
= 1). The risk is acceptable for the intended field uses in corn sdfad, carrot, strawberry and tomato (application

rates 306, 408 and 612 kg a.s./ha) for vermivorous mammals 5 d on refinement (PD = 0.40).
<
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B.9.4 Effects on bees (Annex ITA 8.3.1; Annex IIIA 10.4) 6\
X2
N
B.9.4.1 Acute toxicity to bees (Annex IIA 8.3.1.1) ‘Z;O

B.9.4.2 Bee brood feeding test (Annex IIA 8.3.1.2) Q;Q
B.9.4.3 Acute toxicity of the preparations to bees (Annex II1IA 10.4.1) $
B.9.4.4. Effects on bees of residues on crops (Annex IITA 10.4.2) §

B.9.4.5 Cage tests (Annex ITIA 10.4.3) Q)b
B.9.4.6 Field tests to investigate special effects (Annex IITA 10.4.4) (‘\’\
B.9.4.7 Tunnel testing to investigate effects of feeding on contaminated honey (Annex IT11A §0.4.5)
Q
N

Not required. QO

\

9

&
B.9.4.8 Exposure and risk assessment for bees (Annex II1A 10.4) o
P
\{D
First tier risk assessment for bees : 0\?
%)

The risk assessment for bees is based on the Guidance Document on é?*\e}restrial Ecotoxicology under Council
Directive 91/414/EEC of October 2002. @
9
2

N

The intended uses of metam-sodium are : NS
- carrot : 1 x 408 kg a.s./ha, field, soil injection + incorppration at 25 cm by rotavation
- cornsalad : 1 x 306 kg a.s./ha, field, soil injection + iz%orporation at 15 cm by rotavation
- cucumber : 1 x 459 kg a.s./ha, greenhouse, drip-irrigation under a plastic film on the planting row
- eggplant/aubergine : 1 x 612 kg a.s./ha, greenhcoﬁ@e, drip-irrigation under a plastic film on the planting
row
- pepper : 1 x 612 kg a.s./ha, greenhouse, drip@rigation under a plastic film on the planting row
- potato : 1 x 153 kg a.s./ha, field, soil injectidn + incorporation at 25 cm by rotavation
- strawberry : 1 x 612 kg a.s./ha, field, dripﬁrrigation under a plastic film on the planting row
- tomato : 1 x 612 kg a.s./ha, greenhous Qirip-irrigation under a plastic film on the planting row
- tomato : 1 x 612 kg a.s./ha, field, soil@njection at 5 cm + coverage by 10 cm of soil
- grape: 1 x 1020 kg a.s./ha, field, ;.bqgf injection at 40 cm at the site of the de-rooted vine (0.2 L/m?)

&

o

The application of metam-sodium is,g%bare soil; the product is incorporated into the soil (soil injection or drip
irrigation) and thereafter the soil i (b\ompressed with a roller. After a waiting period of 2 to 4 weeks, the soil is
cultivated to allow the non—min@;%ised gasses to disperse. Since the product is phytotoxic, it is advisable to
perform a germination test (Cre@-test) on samples of soils collected from the treated field, before planting.

There is no direct spraying OQ;Z}“)lant material. The germination test proofs that there is no concern of residues of
metam-sodium or MITC il’h e planted crops. Therefore, bees are not at risk in-field and off-field since they are
not exposed to contamir&%ﬁbd crops or weeds. Bees are not exposed to the uses in greenhouse.

<

3
In conclusion, th&gsk of metam-sodium and its metabolite MITC to bees is acceptable for the intended uses.
o
Q
(2
&
«Q
'S
‘)
S
OC)
@b
&
Cg'.
S
&
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B.9.5 Effects on other arthropod species (Annex ITA 8.3.2; Annex IIIA 10.5) o
X2
2

@
There is no exposure of metam-sodium to foliage dwelling arthropods such as the two indicator é%cies,
Typhlodromus pyri and Aphidius rhopalosiphi. Only soil arthropods will be exposed to the soil fumigantS
As a general soil fumigant, metam-sodium is known to have insecticidal properties. Clearly, the HQ tés\ed on the
worst case scenario will be greater than or equal to the trigger value, indicating that there is a poteggﬁal hazard to
non-target arthropods. This leads to the conduct of higher tier tests. (g\\
L
Under these circumstances, the RMS can agree with the opinion of the notifier that the gﬁuct of standard
laboratory tests with the indicator species is irrelevant. Instead, the notifier provided 2;%xtended laboratory
studies with rove beetles (4/eochara bilineata) and Collembola (Folsomia candida). (\O
&

N
B.9.5.1 Effects of the active substance on non-target terrestrial arthropods (An@@ 1IA 8.3.2)
P
\'\(b
Studies are performed with the formulation Metam-Sodium 507 g a.s./L. R

&

B.9.5.2 Effects of the formulations on non-target terrestrial arthro@é (laboratory, semi-field tests)

(Annex IITA 10.5.1) N
Q)
&

L
Extended laboratory study on the effects of Metam sodium on tg?)roduction of Rove beetles Aleochara bilineata
exposed to soil residues aged under field conditions. (Drexleg\&, 2002).

Q

N

Guidelines : QO
Grimm et al. 2000: A test for evaluating the chron@) effects of plant protection products on the rove Beetle
Aleochara bilineata Gyll. (Coleoptera: Staphylini(\i:Q@\Yunder laboratory and extended laboratory conditions.

SETAC (Barrett et al., 1994) b"/.)
GLP . (§
Yes (%]
Material and Methods : $

v
Test substance : Metam-Sodium, formu ﬁ%n containing 507 g a.s./L, batchn® : G 130013149
Test species : Aleochara bilineata (rov@beetle)
Number of organisms, life stage, ageP4 replicates each with 10 males and 10 females, adults, 1-3 days old
Type of test : extended laboratory stiidy
Test substrate : S
Control and test item : naturaﬁoil from an arable field close to Rossdorf (Germany), silty sand to extremely
loamy sand, 5.7 — 13.7 % , 31.1- 39.0 % silt, 51.4 — 57.4 % sand, 0.69 — 1.20 % organic carbon, < 0.1 %
CaCQOj;, mean soil pH : 5.@; maximum water capacity : 42.97 £ 1.90 %
Positive control : inert substrate, quartz sand : 0.4 — 0.8 mm particle size, 600 mL sand, moistened to 10 % (v/v)
with deionised water mL)
Applied concentrations :
control (400 L Wa&%/ha); positive control (1100 mL Perfekthion EC (417.5 g/L dimethoate) in 400 L water/ha)
only used for th(;é’bioassay; test item (1 x 1200 L Metam-Sodium in 400 L water/ha, (equivalent to 608.4 kg
a.s./ha)) Q
The application of the test item was done on May 31, 2001. The application was done directly onto the soil
surface Qg*ording to agricultural practice. Immediately after application of each plot the test item was
incorporated with a rotavator (dept of this rotavation treatment : approximately 15 — 25 cm) and the soil was
compr€ssed with a roller. The soil surface of the test item treated plots was re-opened on June 13, 2001. The test
plotsswere mulched on June 30, 2001. Phacelia sp. was sown on July 07, 2001 to cover the soil surface.
soil was aged under field conditions for 55 days. Soil samples were taken with a soil sampler of
) roximately 5 cm diameter up to 10 cm depth on July 25, 2001. From each of the 4 plots per treatment, 10 soil
~Csamples were taken from different locations (40 samples per treatment group) and were mixed afterwards. The
soil was sieved to 5 mm. To minimize the influence of predators occurring in the soil, the samples were

;.
N
&
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L
&
defaunated. Therefore, the field soil was frozen for 2 days, kept at room temperature for 10 days and was froze@
again for 3 days. The water amount of the soil was adjusted to about 35 £ 5 % of its maximum water holé}'ﬁg

capacity with deionised water. *Q(b
Exposure route : @
The exposure units for the control and the test item were plastic containers filled with soil collected insthe field.
Into each test unit, 10 pairs of beetles were introduced. Once a week ca. 500 Delia antiqua pupae pé\container
were added on day 7, 14 and 21. The pupae were carefully buried into the soil (depth ca. &3 cm) and
homogeneously distributed within the test unit and completely covered with the substrate. (‘\’\
The adult test organisms were exposed to the test item for 28 days. After 28 days, all surviyifig adult beetles
were removed from the substrate and the number was recorded. The substrate and the parasiti@;% onion fly pupae
were returned to the climatic room in the original test units without a lid for one further WeéP. 35 days after start
of the bioassay, the pupae were washed out of the soil and the pupae of each replicateq@ere transferred into a
separate emergence container.
The parasitised fly pupae were placed in a funnel which was placed on a glass beakerzthe bottom of the funnel is
perforated with holes through which the hatched beetles fell into the glass beaker helow. The pupae remained in
the funnel. Emerging beetles of the new generation were counted and removed c@ of the emergence containers
at least 3 times per week. Following 3 consecutive days of no beetle emergem{@ it was assumed that no further
emergence would occur and the assessment was finished. 0\)
Test conditions : Q_@
temperature : 19 — 21 ° C (exposure), 20 — 22 °C (post-exposure) .
relative humidity : 65 — 85 % (exposure), 60 — 80 % (post-exposure) .\oQ
photoperiod : 16/8 hours light/dark cycle \%
light intensity : 470 — 990 lux (exposure), 340 — 610 lux (post-exposﬁe)

Q
Findings : O

Q)‘Z?

Table B.9.5.2-1 : Effects of the formulation metam—sodiuz;q\ 507 g a.s./L on Aleochara bilineata in extended
laboratory test N

X

\ 9
Evaluation criteria %ﬁtrol Positive control Test item
Mean number of emerged beetles Q£36 +72 39 +21* 543 £20%*
Reproduction relative to control (%) b"-’ - -93.9 -14.6

* statistically significantly different from the contrqﬁ

<
No test item related behavioural abnorma&?%s occurred.
O

Conclusions : &
The study is acceptable. Q
The formulation Metam-Sodium g as./L caused statistically significant, but only slight effects on

reproduction capacity of rove beétles Aleochara bilineata, if applied at a rate up to 1200 L formulation/ha

(equivalent to 608.4 kg a.s./ha.)\@%d aging of the soil under full field conditions for 55 days. Nevertheless, this

effect is considered not to be bjologically relevant as the reduction of reproduction compared to the control was
0 Q

only 14.6 %. A(&

%)

O
B.9.5.3 Effects of theé(e)’rmulations on non-target terrestrial arthropods (field tests) (Annex IITA 10.5.2)
v
&
As a general so%\fumigant, metam-sodium is known to have insecticidal properties. The risk of metam-sodium
and its metabdlite MITC should be addressed in terms of recovery in the field. An extended laboratory test is
only able toassess the potential for recolonisation, but not actual recovery. Therefore, a semi-field or field study
should demonstrate that the field can be recolonised with non-target arthropods from the border stripes (off-
field). li~this new study, several species should be tested (4leochara bilineata, Pardosa, Folsomia candida,

Hypogpis aculeifer, ...).
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&
&
A field trial to determine the effects of METAM-SODIUM on the non-target arthropod fauna of arabled}%d in
SW-France after one application in spring. (Aldershof S., 2010). $
&
®b
Guidelines : N

N
IOBC (Hassan, 1992), Anonymous (1992), ESCORT (Barrett et al., 1994), Brown (1998) and IOBC, BART and
EPPO Joint Initiative (Candolfi et al., 2000) S

Q
GLP : »;Q
Yes (certified by Food and Consumer Product Safety Authority, The Netherlands) (\O
Material and Methods : g

2)
Test substance : Nemasol 510, formulation containing nominally 510 g metam-sodfim/L (analytically 499 g
a.s./L), batch n°: G080311261
Test species : a natural non-target arthropod community in a commercial arable fi

Type of test : field study ,éb

R
N
Test substrate: Poor sandy soil with low content of organic matter, on a G%mercial carrot field near Gabarret
and Escalans, Les Landes, (France): 93.7 % sand (0.05<D<2 mm), 1.8 %.éc-oarse silt (0.02<D<0.05 mm), 1.8 %
fine silt (0.002<D<0.02 mm), 2.7 % clay (D<0.002 mm), 1.04 % orgalg\g%latter, <3% CO;”,pH : 7.3
@
Test design : The trial had an unbalanced design with 4 replicates \ts of approximately 1 ha) for the water and
test item treatments, and 2 replicates for the toxic reference ite ater and test item plots were alternated on 2
lines of 4 plots, the reference item plots were on the side. >
. . &
Applied concentrations : O
Control (1200 L water/ha); positive control (chlorpyrifos;@quivalent to 5 kg a.i. in 300 L water/ha); test item (1
x 1200 L Metam sodium/ha, equivalent to 612 kg a.s./h&
The test item was applied in accordance with GAP@e, i.e. a single application at the rate mentioned. Due to
time constraints applications took two days (7 and @bApril 2008). METAM-SODIUM was injected into the soil,
immediately followed by sealing of the ground. El$ree weeks later the soil was ploughed in order to dispose of
volatile chemical residues. &
A water control treatment and a toxic referen@e treatment (chlorpyrifos) were run in parallel. The water control
was applied by treating the soil in a similar&ay as the test item, but with water. In this way potential insecticidal
properties of METAM-SODIUM coulcizégdirectly compared to the control without the confounding effects of
the application procedure. The toxic rgference item chlorpyrifos was applied to the soil surface by overhead
spray. This was done after the soil w&ggreated with water in a way similar to the test item.

@
Aim of the test : The invertebra ana collected during treatment and at intervals thereafter were quantified —
diversity and abundance — with@lfferent sampling methods in order to evaluate the immediate acute effects and
the potential for recovery. \be
2
Exposure route: %)
Plots were situated in Qg%rea of approximately 12.5 ha. There was an overhead irrigation system, which dictated
the semi-circular geometry of the field. Inside this field 10 plots were established. Water control and METAM-
SODIUM treated p.L&s measured approximately 1 ha. Reference Item plots were approximately 0.7 ha.
All plots were tre&%d entirely. There were no untreated areas between the plots.
o
Sampling : (OQ
All sample@rere taken from the central 10 x 10 m area of each plot. Soil samples were taken on five random
positions«ithin the 10 x 10 m sampling area of each plot. Two groups of five pitfall traps were established in
the centtal area of each plot, using two mirroring W-configurations. In the centre of this 10 by 10 m area, one
photoceclector and one pan trap were placed. The positions of the photo-eclector traps were changed after each
sal@e. All traps were removed and reinstalled for ploughing, harvesting the carrots, and sowing of the maize
(Qﬁng GPS information)
9
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Sampling methods: soil sampling, pitfall trap sampling, photo-eclector sampling and pan trap sampling o

- soil sampling : Small soil inhabiting arthropods, e.g. mite families and Collembola, were sampled fr&m
the upper 5 cm soil layer with a core drill. Q;o

- pitfall trap sampling : Soil and surface dwelling arthropods, e.g. carabids and spiders, were @pled
using pitfall traps. The traps consisted of a plastic funnel buried flush with the soil surface. A ébllection
jar containing ethanol 70% was thightly attached to the funnel §

- photo-eclector sampling : To assess the abundance of soil dwellers and to monitor the €mergence of
arthropod prey items such as thrips from the soil, photo-eclector traps wer set up. Fhe traps were
circular with a ground surface of 25 cm? and a total hight of 95 cm. The collection codfainer was filled
with 70% ethanol.

- pan trap sampling : The purpose is to assess the abundance and biodiversity of @%W mobile taxa, to
reassure that pitfall trap catches included all taxa prevailing in the study area. Ilb@ddition, pan trap data
can provide background information about food availability and migration of;§eme taxa during certain
periods. The in-crop flight activity of insects was monitored with yellow traps placed within the
canopy. The pans were filled with water and some detergent or ethylene—gbg ol.

N
Sampling occasions : Samples were collected throughout the trial period fronk@pril 2008 until 21 May 2009.
Population samples were taken before application (two samples end of March/early April); 10 days after
application (mid April); 4 weeks after application (between ploughing an ing: mid May), and 6, 9, 12, 18,
23 and 29 weeks after application. Additional pitfall and soil samples were taken late November, and in spring
the following year (mid March, mid April and end of May 2009). Us@y a soil sample, pitfall sample, photo-
eclector sample and pan trap sample were taken at or around the sam@ay.

Collected organisms : In total 333 thousand arthropods were ide\lé?ﬁed: 67% were collected from pitfalls, 19%
from soil samples, 11% from pan trap samples and 2% from photo eclectors. When data became available, it
appeared that pan trapping and photo-eclector sampling meth&ds were inappropriate for evaluation of potential
differences in local population dynamics on this experimental scale and in this habitat type. Evaluations are
therefore exclusively based on soil sample data and pitfa]{@ata.

- Community analysis: 102 taxa were included: 83 taxa@)m pitfall- and 19 taxa from soil samples

- Population analysis: 46 taxa with a high abundane@(at least 10 and 15 individuals in respectively pitfall and
soil samples of the water control on several sampling-occasions)

)
Test conditions. average meteorological condit'{@s
v

Statistics : o()b
Effects on ground dwelling arthropod ulations were examined using ordination techniques applied to the
entire dataset. Effects of the test item gment at the community level were expressed relative to the control
using the Principal Response Curve L thod. At the population level abundant taxa were examined statistically
using ANOVA or the non-parametgu\Mann Whitney-U test.

<
Test performance : ,\\9
The results presented in this @ort show that the test system was sufficiently sensitive, and that application and
soil- and pitfall sampling @hods were adequate to detect statistically significant effects at an o level of 0.1 or
0.05 in case they occurred?In the toxic reference treatment almost 80% (soil samples) and 50% (pitfall samples)
of all taxa examined a population level were adversely affected.
A thourough survey of the entire arthropod community prevailing in the soil and on the soil surface of the carrot
field was establisl@‘g using these two sampling methods. Clear qualitatively different responses could be
detected. Sampling provided a comprehensive dataset, which allowed for a valid and robust evaluation of
potential treatmg@rit effects at the community level and at the population level.
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Findings : S
0
. 9
1-Soil /]
oil samples *Q(b
Q
Community response &
Q

Soil injection with METAM-SODIUM lead to an abrupt adverse effect on the soil inhabiti Omite- and
Collembola community (Figure B.9.5.3-1A). The overall community response was statistically” significantly
different from the control at an alpha level of 0.05 (Table B.9.5.3-1). On individual samplingates differences
compared to the control were statistically significant on almost all post-application samplingz%)@casions in 2008,
except on the last occasion on 20 November, although the response curve had not entirely ¥eached the zero-line
at that time. Sampling in 2009 confirmed that recovery processes had led to full recover@f the entire mite- and
small arthropod community in May. &

When analysed in more detail, part of the community had a maximum response immediately after soil treatment,
followed by a gradual recovery. From October onwards, canonical coefficients werg.close to zero, indicating that
full recovery of this arthropod assemblage was established well within one year;@‘ter treatment (Figure B.9.5.3-
2A; PRC 1+2). The species weights diagram indicated that Scutacaridae lar;g&y contributed to this response
pattern (upper right quadrant of Figure B.9.5.3-1B) "G

Another part of the community showed a gradual build-up of the respons Qﬂ-e maximum canonical coefficient
was observed in August. Recovery started in September, but the response curve did not entirely reach the zero-

line. The oribatid mite Oppiidae had the largest influence on this community response pattern (lower right
. N
quadrant of Figure B.9.5.3-1B). NG
9
%
e b\Q
ingle taxa
g qo

@
Densities of all taxa collected from soil core samples that \Q;re present during application were initially reduced

after injection with METAM-SODIUM (Table B.9.5.3-2f30nly Nanorchestidae appeared indifferent to the soil
treatment with the test item. Populations disappeared anQ injection both in the water control treatment and in the
test item treatment, and re-appeared in both treatm@ts in July/August, at similar densities. For several taxa
recovery was observed within approximately one @r two months after treatment (Eupodidae, Pygmephoridae,
Tarsonemidae, Acaridae, Histiostomatidae). The @ajority of taxa remained adversely affected during the entire
season, but in autumn densities were similar o ost similar to the control (Gamasida, Scutacaridae, Tydeidae,
oribatid taxa and Arthropleona). Populations®@f Gamasida and Oribatida were again reduced compared to the
control by more than 50% in spring the Q%S&t year. On the last sampling occasion in May 2009 differences
compared to the control were no longeéigtatistically significant, and had reduced to ecologically acceptable
levels. (00

Enchytraeidae numbers found in soil,ggnples were too low for statistical analysis, but dynamics did not indicate
adverse treatment related effects. b;z?'
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Table B.9.5.3-1 : Summary performance PRC analyses 6\
X2
treammnents % Variance accounted Y Vapisnte explained by ‘g)\
included fitiv treatment regime Q
analysis captured by ¢$®
time freatment axl ax? P-value ax1 P-value ax? Q
all 486 12.0 355 20.7 —
T1 52 145 57.2 120 0.197 v@
R 405 176 47.2 173 0.070 0.132§
£
o)
P-values at individual sampling moments {Monte Carlo Permutation Test) ~Q®
date sample T1 Reference 6\'
02-Apr-08 1 0255 0.216 \,Q
06-Apr-08 2 0.593 0.199 0(0
17-Apr-08 3 0.062 &
03-May-08 4 0.064 S
18-May-08 5 0.075 > 2
12-Jun-08 5 0.075 S S
02-Tul-08 7 0.106 0.063 o\) pi
08-Aug-08 8 0.065 0.066 & =
17-Sep-08 9 0.068 0.033 )
20-Oct-08 10 0.068 S o
20-Nov-08 11 0.577 0.120 R 2
17-Mar-0% 1 0.185 0.481 o)
10-Apr-09 2 0523 0.135 Qo
21-May-0¢ 3 0.061 0.002 $
O
L0
&
Greatmnls % Variance accounted % Variance Jkplamed by
included in for by treatmént regime
analysis C(@f“fﬁd by
time freatment ag?, ax2 P-value axl P-value ax2
all 66.8 118 a4 10 F
T1 703 30 §22.} 15.6 0.136
R 691 10.7 (\b 376 158 0.069 0.062
v
P-wvalues at individual sampling moments {@\f)ome Carlo Permutation Test)
date sample T}\\‘(_DJ Reference
30-Mar-08 1 0> 0216
05-Apr-08 2 503 0.159 o
17-Apr-08 3 0.062 =]
03-May-08 4 0.064 o
18-Mav-08 5, 0.075 =9
12-Jun-08 6 & 0.075 =
02-Jul-08 T 0.063 “
08-Aug-08 a0 0.066 =
16-Sep-08 O@ 0.053 =
28-Oct-08 10 0.068 =
21-Mar-09 o 11 0.127
14-Apr-09 A\(b 12 0.203
\J
all {§, All treatments analyzed togeteher
TI.,_, Test item treatment analyzed separately
é@‘ Reference item analvzed separately
‘:.\ Statistically significant at alpha= 0.1
_ Statistically significant at alpha = 0.05
>
bo T1 METAI\.-I?SDDIUM
Reference  chlorpynifos

-9
,@ The reference item has lower statistical power due to lower replication (2 vs 4 test item replicates)
&
N
S
S
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: Community response test item treatment PRC 1 and 2 (soil sample data)
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Table B.9.5.3-2 : Percentage reduction and statistical significances soil samples é\
Ca.
2008 2008 o
sample 2 3 4 3 5 i 8 ] 10 11 1 2 -8
date ZAgr  BAw T8 3May  BMay  12dun a0 B8ug 1T-Sep 200t 0Novw  TMar 10-4pe n‘@~&’ay
Test ltem N
Gamasida famale 26% 40.0%
Gamazida juveniiesmals 8.1%
Gamasida total 332%
Eupodidas
Nanorchestidas 3544
Pygmephoridae o
Soutacatidas -30.2% 8545
Tarcnemidag S17A%
Tydeidas
Avaridas

Histlostomatidas

Oppiidas [Oribatida)
Oribatida other

Collembola [Arthropleonal
Callembola {Symphypleona)

Gamasida famale
Gamazida juveniiesmals
Gamasida total
Eupedidas
Nanorchestidas
Pygmephoridas
Scutacaridas
Tarsonemidae
Tydeidas

carilas
Histioztomatidae
Opplidas (Oribatida)
Oribatida other
Colismbola {Artheopleona)
Colismbola (Symphypleonal

8.5%
-26.4%

517%

D Pvalue <0.05

ANOVA without blocking factonDunne
if error vanances ars not homogenesow@

Abbot effect sbove 50%

N
QOQ
)

-54%

:] Pyvalue <01

Abbott effect below -50%

'&? test two sided, or nor-parametric (Mann-Whitney U}
evene s test)
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Community response Q(b

Initially the overall PRC showed only a mild adverse effect of METAM-SODIUM treatment to the abos%géround
arthropod community. The overall response pattern expressed by the first PRC axis showed a gradual@ild—up of
adverse effects from July onwards, with a maximum amplitude at the end of the year (Figure B.&:5.3-3A). In
spring 2009 canonical coefficients were closer to zero, but still not entirely back to the contro¥esponse. The
overall community response obtained from the pitfall dataset was statistically significant at an &ﬁha level of 0.05
(Table B.9.5.3-1). @

When incorporating the second PRC axis, two highly distinct community patterns were gbtained. One pattern
showed an initial positive effect, turning slowly into an increasing negative response at$he end of the season.
Next spring the adverse effect had reduced, but was still markedly visible (Figure B.9;5.3-4A, PRC 1+2). The
other pattern displayed an immediate adverse effect. Recovery was initiated quickly~but full recovery occurred
only the following year (Figure B.9.5.3-4B, PRC 1-2). o

On individual sampling occasions statistically significant differences (oc:O.OS)'Q'g)mpared to the control were
seen on four consecutive sampling occasions immediately after application, a@f@ on the last sampling occasion
that was analysed in 2008. Differences were not statistically significant at i7s a-level in analysed samples of
2009 (Table B.9.5.3-1). It is indicated by the species weights diagramd_@igure B.9.5.3-3A) that Heteroptera
contributed largely to the delayed response pattern (Figure B.9.5.3$; PRC 1+2), and that the immediate

response pattern (Figure B.9.5.3-4B; PRC 1-2) was much influenced by®ribatida.
N
Single taxa . {OO
&
- Coleoptera >
Q)‘D

Carabid taxa responded differentially towards soil injectiog treatment with METAM-SODIUM (Table B.9.5.3-
3). Amara showed no adverse effects. Harpalus was initsib?ly unaffected, but densities were moderately reduced
at the end of the year and in spring the following seasqg. On the sampling occasion in April 2009 effects were
below 50% and no longer statistically significant (T§§e B.9.5.3-3). Other carabids, mainly containing Calathus
and Nebria, were similarly affected, i.e. statisticallySignificant reductions were observed only in autumn (Table
B.9.5.3-3). In spring 2009 densities were compardble to the control again.

Cucujoidean families, including juvenile and @lt Coccinellidae, were not harmed by METAM-SODIUM soil
injection. Histeridae, mainly present in spring @id not show any adverse test item treatment related effects either.
In spring the following year densities were Eéo similar to the control.

The staphylinid genera Aleocharinae a maliinae were unaffected by the test item treatment. Staphylininae
species on the other hand were modefately reduced compared to the control on several occasions during the
entire post-application sampling perigd in 2008 (Table B.9.5.3-3). In spring 2009, densities were comparable to
the control, confirming full recovgby. Xantholininae populations appeared reduced in October 2008, but not
during other periods (Table B.9.53-3). Other Staphylinidae did not show consistent treatment related effects.
Juvenile Coleoptera collected iiﬁ)itfall traps were reduced in numbers compared to the control immediately after
the soil injection treatment autumn numbers were reduced again, but differences compared to the control
were not statistically signifi@ant (Table B.9.5.3-3). Other Coleoptera were also moderately reduced at the end of
the year 2008 (Table B&%.3—3). At that time mainly Pselaphidae occurred. Adverse treatment effects were no
longer visible in 20094,

N
- Araneae \(b

o)
&~
Most spider Kula‘tions developed similarly in control plots and METAM-SODIUM treated plots. Only
Gnaphosidagghowed a clearly treatment related reduction in numbers in the METAM-SODIUM plots from June
onwards "@le B.9.5.3-3). In spring 2009 densities were generally low, but populations appeared to have
recoveredin the test item treatment. Lycosidae other than Pardosa showed a transient reduction shortly after

META&[‘-SODIUM treatment, but differences compared to the control were not statistically significant (Table
B.9.\5}:$‘-3).
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&

Hemipteran taxa were not affected by the test item treatment (Table B.9.5.3-3), but the number of true tbugs
(Heteroptera) was lower in METAM-SODIUM plots throughout the entire sampling period from June opyards.
Heteroptera collected in the carrot field were mainly Miridae, Cydnidae and Lygaeidae. In sprifig 2009
populations were still moderately reduced, but differences compared to the control were no longer @tistically
significant (Table B.9.5.3-3).

Nematocera were unaffected by soil treatment with METAM-SODIUM. Orthorrhapha shO\ngd a transient
adverse effect in June and July, whereas Acalyptratae were moderately reduced in November<2008 and March
2009. Differences compared to the control were not statistically significant (Table B.9.5.3:3) Higher Diptera
(Calyptrata) were again unaffected. Juvenile Diptera on the other hand were statistically(@gniﬁcantly reduced
immediately after METAM-SODIUM treatment in spring 2008 (Table B.9.5.3-3). o

The hymenopteran taxa Apoidea and Formicidae showed no adverse treatment relatgd- effects. Chalcid wasps
(mainly Mymaridae) were reduced in METAM-SODIUM treated plots later dur? the season, which may
indicate an indirect effect through their host. Specimens were not identified to the.genus level. In spring 2009
densities were similar to the control. In one water plot an exceptionally higa\glumber of Mymaridae were
collected in April 2009, otherwise densities were very similar in all treatmentlots. Scelionidae numbers were
statistically significantly reduced compared to the control up to two months r METAM-SODIUM treatment,
but not later during the season (Table B.9.5.3-3). Populations of other Procttrupoidea (mostly Diapriidae) were
approximately 80% reduced up to two months after application, and again later during the season (Table B.9.5.3-
3). These population dynamics suggest a direct effect followed by a de]\@?ed indirect effect through their host. In
spring 2009 densities were low, but populations appeared recovered.\%

Collembolan populations sampled with pitfalls showed a transient,bﬁ statistically significant reduction up to two
months after application. Treatment effects on collembolans s@pled from the soil layer (pitfalls) were less
persistent than effects deduced from populations living within the soil (soil core samples).

Plant inhabiting Orthoptera and Thysanoptera had populatig(ﬁ developments which were very similar in all
treatment plots. Ground dwelling Diplopoda, Chilopoda ané:bribatida were obviously affected by the METAM-
SODIUM treatment. Diplopoda populations recovered af@? approximately two months. Chilopoda and Oribatida
numbers remained lower for a longer period, but recovggr was observed before the end of the year in both taxa.
Sampling in 2009 confirmed that population dynamig@were similar to the control again (Table B.9.5.3-3).
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Table B.9.5.3-3 : Percentage re

2008
1
J0Mar  SA
Collembola -6.9% 4.0%
Orthoptera 10.0%
Thysanoptera 375% _16.8%
Aphidoidea -26.1%  0.0% 31.1% | 370%
Cicadellidae -38.1% | 209%
Delphacidae
Heteroptera -47.8%  -20.0%
Sciaridae 1% | -22.5%
Nematocera {other) 9.5% -31.3%
Osthorrhapha 20,0%  294%
Acalyptratae 204% 27.8% -32.8% 22% -575% 303%
Calyptratae 8.8% 11.6% -47.8%
Diptera (juveniles) 10.0%
Amara spp 19.3% -11.8%
Harpalus spp. 19.5% 15.6% -19.8%
Carabidae (other) 254%  16.0% 47.1%  22.9%
Coccinellidae (juveniles) -19.4%
Coccinellidae (adults) 16.7% 3%
Cryptophagidae -30.0% 0 0%Q_~33 6%
Histeridae 20.0% 28.2% .
Lathridiidae 647% 83% -439%  30.3%  .27.6% 145% -41.98%
Cucujoidea other -8.5% 43% N8% 9.0% 8.7%
Aleocharinae 228% 0% 13%  9.8% 129%  64%
Omalitnae 0.0% 1% 3 34.7%
Staphylininae 37.5% oy 48.8%
Nantholininas 200%  49.4% Q)@l% 34.8% 18.8%

Staphylinidae (other)

Coleoptera (other juveniles)
Coleoptera (other adults)

Apoidea
Formicidae
Chalcidoidea
Scelionidae

Proctotrupoidea {other)

Diplopoda

Chilopoda

Oribatida

Phalangida (juveniles)

Phalangida (adults)

Gnaphosidae

Pardosa

Lycosidae other

Pachygnatha
Oedothorax apicatus

Erigoninae (other)

Linyphiinae (other)

< 35.0%  -313%
30.8%

28.8%

40.0%
-14.3%
20.0%

38.2%

-25.0%

22 4%

46.5%
44.1% 4B0%  -3.2%
311%
38.1% -22.0% 373%

-46.9%  -39.4%
114%

40.0% 2.1% B! 5 , «14.5% .29.6%

-20.8%  20.0% 2 20.6%  3.1%
£26.1% .28.3%

-1.3% 2.8% -47.5% -5.9%

47.8% Iw«i 4%' 16.2%  -41.0% -40.5% -4.6% -434%

-8 7% 31T 42.3% -204% 1.0%

@

QQS’I:I
>
)
b,

Abbott effect above 0% -54% Abbott effect below -50%

P-value <0.05 D P-yalue <0.1

ANOVA without blocking factor Dunnett's t- test (two sided) or Mann-Whitney U if
ertor variances are not homogeneous (Levene'

If total mua_,}%r in water control treatment 1s below 10 (total of all replicates), no Abbott values are grven

O

x
Table @.5.3—4 : Overview population effects METAM-SODIUM
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TAXNON method  effect  sigmficant  Total peniod of effect Recovery 1 Recoverv 2
ACARI K&
Gamasida females soil + + eNtire season Sep-08 Oct-08 (Z‘;-’ B
Gamasida males—juveniles so1l + + entire season Sep-08 O R
Eupodidas soil + + ca. 2 months \e“&%z’
Nanorchestidas soil - - N
Pvemephornidae soil + - Jum-08 m&

Seutacandas soil + + entire season Aug-02 -08
Tarsonemidae soil + + { month May-08 Slay-08
Tydeidae soil + + IS 32as0n Sep-08 (§ Sep-08
Acandae soil + - { month May-08 C% May-08
Histiostomatidae soil + + { month May-08 Q May-08
Opitdae soil + + TS 38 Tul-08 s;Q 0c:-08 B
Oribatida other soil + + entire season Jul-08 (\O Aug-08 E
OTHER P
Collembola Arthroplesna sl + + eNtire season Jlm-lf%o Sen-08
Collembola Svmphyplecna soil + - entire season Mar 08 Mar-08 B
COLEOPTERA O

Amara spp. pufall - - (§

Hargalus spp. pufall + + { month . é\ssim-l}? Mar-08 B
Carabidae {other) puefall + + ca. 2 months Q)\ Mar-09 Mar-00 B
Coccinellidas (uveniles) putfall - - Q_Q)
Coccinellidas (adults) putfall - -
Cryptophagidae putfall - - . §
Latindiidas pitfall - - (’b\\,
Cuemoides other puefall - - O\
Histeridae putfall - - @

Aleocharinas putfall - -

Omaliinae puefall - -

Staphylininas putfall + + Jun-08

Xantholininae puefall + - Mar-09 3
Staphylinidae (other) puefall - -
Coleoptera {other juvemles) putfall + + \"Q { month May-0 May-08
Coleoptera {other adultz) putfall + + (9 ca. 2 months Mar-09 Mar-08
ARANEAE O
Phalangida (juveniles) puefall - -3 >
Phalagida (adults) putfall - 8
Guaphaosidae pufall - @
Pardosa puefall + Qb + Iire 3ea30n Sep-08 Mar-08
Lyvcosidae other puefall + O - { month Apr-03 Apr-08
Pachyznatha putfall -9 -

Oedothorax apieams pufall —(D,Q’ -
Engoninaz {other) puefall ~ -
Linvphinae (other) puefall (bo -

; ; A

DIPTERA PR
Sciaridag pufalkyb\'v - -
Nematocera {other) putfa - -
Orthorrhagha iR + - ca. 2 months Sep-08 Sep-08 E
Agalyptratae tfall + - ca. 2 mont Apr-09 Apr-09 E
Calypiratae \\} pufall - -
Duptera (juveniles) A(D puefall + + ca. I months Ang-08 Ang-08
ENMENOPTEREA 4
Apowdea Q>) putfall - -
Formicidae puefall - -
Chaleidosdes (§ pufall + - eNIre 38, Mar-08 Mar-08 E
Seelionidae putfall + + ca. 2 mo Jun-03 Jun-03
Proctomupoidea (odfer) putfall + + eItirs 3eas Jul-G8 Apr-02 E
OTHER Ry
Callembola tesgl putfall + + ca. 2 months May-08 Jun-03

Orthoptera § pufall - -
Thysanepra purfall - -
Aphidopes pufall - -

Cicadg@idae pufall - -
Eﬁ«:ldae putfall - -
Jeroptera puefall + + =1 year spring-09 not observed
plopoda puefall + + ca. 2 mont Jul-08 Ang-03
-9 Clulepoda pufall + + eINITE 3833 Oen-03 Oez-08
,(Q Oribatida pitfall + + ewirs season Ayg-03 Aug-03

cé.
S
&
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Sigmificant: P<0.1 +:wes; o
Recovery 1: rate of increase sinular to the control O
Becovery 2: effect values below 50% and not statistically sigmificant. Q;o\
Bl  Populations appeared recovered at the end of the year, but in sprmg populations were reduced compared to the control agam. Hon@er,
on the last sampling moment reductions were below 50% and not statistically sigmficant. Q
B2 Twtially, populations did not appear to be adversely affected. Only later in the season or the next spring effects were dETected{:&
9
S
: : @
3 — Overview evaluations (§
S
. S
Soil samples Q
0

X
Small arthropods living in the upper soil layer were immediately and severely affected{@/ METAM-SODIUM
soil injection. This was confirmed by community analyses (Figure B.9.5.3-1) as ayell as population level
evaluations (e.g. Table B.9.5.3-2). More than 80% of the taxa extracted fror@soil samples (mites and
Collembola) were adversely affected during any moment of the study periodgHalf of all soil inhabiting
populations were reduced for a period longer than two months (Figure B.9.5 %). At the sampling occasion
immediately following METAM-SODIUM soil injection 80% of the taxa exasfiined at the population level was
adversely and statistically significantly reduced compared to the control (Eigure B.9.5.3-6). This percentage
fluctuated between 20% and 60% up to four months after application. On equent sampling occasions in 2008
the percentage of adverse and statistically significantly affected taxa remained below the 10% threshold level. In
April 2009 this figure went up once to 25%, but on the last samplin,@ccasion (21 May 2009) no statistically
significant adverse effects were detected (Figure B.9.5.3-6). Y
The community response displayed by the first ordination axis~fﬁgure B.9.5.3-1) very much resembles the
significant response curve (Figure B.9.5.3-6), representin%@he proportion of adverse and statistically
significantly affected taxa over time (a=0.1). >
In comparison to the reference item (overspray with chlorpyrffos) METAM-SODIUM induced adverse effects to
a larger number of taxa prevailing in the upper soil layer ure B.9.5.3-5). However, at the end of the sampling
period all taxa had recovered in METAM-SODIUM geated plots, whereas this was not the case in toxic
reference treated plots. This also showed in the signifi€ant response curve graph (Figure B.9.5.3-6), despite the
low replication in the reference item treatment (twoéplicates vs. four replicates in the control and the test item
treatment). @
)
QO

Pitfall samples (§

METAM-SODIUM soil injection inducedbq? rather different response pattern to the above ground arthropod
community, sampled with pitfalls (Figu@;r B.9.5.3-3). Effects were less abrupt and more moderate. Less than
40% of the taxa examined at the population level were adversely affected at any time point during the course of
the study (Figure B.9.5.3-5). At indiyidual sampling occasions at maximum 20% of the taxa were adversely and
statistically significantly affected. @is was in May, five weeks after application (Figure B.9.5.3-7). Community
analyses detected a gradual buil@up of a second adverse response. This additional delayed response was also
detected in the significant re§,§3nse curve, albeit less clearly (Figure B.9.5.3-7). It is hypothesized that these
delayed effects could be due to initial effects on juvenile stages emerging from the ground (Heteroptera,
Carabidae, Staphylinidae, ]ﬁ’ptera), or through adverse effects on hosts (Mymaridae, Proctotrupoidea other than
Scelionidae). Several jayenile stages of arthropods were collected infrequently in pitfall samples (possibly
because of lower mnggy, or because they did not live on the soil surface in that particular life stage). Soil
samples were appropriate for abundant arthropods smaller than 500 um but not for larger specimens. Hence
potential adverse @fects on soil inhabiting macroarthropods did not appear immediately. However, when more
adult stages of the new generation were collected in pitfalls later during the season, adverse effects gradually
increased. Beeguse indirect effects usually show more variation, these effects are less often statistically
significant agd were therefore less evident in the significant response curve (Figure B.9.5.3-7). The variation was
however cted in community analyses (Figure B.9.5.3-3A or Figure B.9.5.3-4A), which is known to be a very
sensitiveih'lethod (Smit et. al., 2002).

Direct@erspray with the reference item induced strong adverse and immediate responses to 50% of all taxa
exa@ed (Figure B.9.5.3-5 and Figure B.9.5.3-7). The above ground arthropod fauna was affected more by the
t(é}éz reference overspray than by METAM-SODIUM soil injection.
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X2
S
é\
100% Q?{"
Q
90%
80%
70%
60%
S0%
40%
0%
20%
10%
METAM-SODIUM reference 0\ METAM-SODIUM reference
SOIL SAMPLES. . éQo PITFALL SAMPLES

wi <1 month T % 994,

<2 months k§u 20% T

B entire season 0}.& 1% 1% 26%

W1 year r‘(b 36% PLTA 9%

QQ?’
Test item: METAM-SODIUM soil injection
Reference ttem: orpyrifos overspray soil application

Interpretation of adverse e

<

P
HQ&; i this figure 1s based on graphical exammation of consistent trends and Abbott
effects (»50%). Taxa thaiqﬁere not statistically significantly reduced compared to the control but showed

nonetheless a consistmb;ﬁltem indicating adverse treatment related effects are included in these counts.

Figure B.9.5.3-5 : P%ggltage of adversely affected arthropod taxa
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Figure B.9.5.3-7 : Significant response curves (pitfall sam%b data)
.
. O
100 ~
8
E ]
E
&
5
e
o
5
£
g
=
=
©
b
@o)Q Heteropters Water
N
|
& v
Q s 25 25 25 25 25 25 25 s 25 25 25- 25 25
§ Mar Apre May Jun Jut Aug Sep Qct Now Oec Jar Feb Mar Ane
e 04 08 o8 08 o8 08 08 o8 08 08 09 08 09 o9
o
g%ure B.9.5.3-8 : Density graphs Heteroptera (pitfall samples)
N
&




9-95

Metam-sodium Volume 3 — Annex B — Ecotoxicology August 2007,
Belgium revised in August 2010
Conclusions :

-A wide array of arthropod taxa was sampled from the upper soil layer and from the soil surface. The referefiee
item treatment showed that the test set-up was sufficiently sensitive, and that qualitatively different respQ ses
could be detected in case these occurred. )

-The community of soil inhabiting small arthropods (mite taxa and springtails) were markedly and pefSistently
affected by METAM-SODIUM soil injection at a rate of 612 kg a.s./ha. More than 90% of all taxa %f\imined at
the population level were adversely affected. In autumn most populations appeared to have recoveved. In early
spring, at the onset of population development, some populations were reduced again compared:o the control
(Gamasida, Oppiidae and other Oribatida), but on the last sampling occasion reductions ha@ diminished to
ecologically acceptable levels and differences compared to the control were no longer statistically significant
(see also B.9.7). ,;Q

-The community of above ground soil dwelling larger arthropods were moderately and-$f#ansiently affected by
METAM-SODIUM soil injection at a rate of 612 kg a.s./ha. Less than 40% of gl} taxa examined at the
population level were adversely affected. At the end of the season a second delayed adverse response was
observed, which could have been induced through initial adverse effects on juvenile arthropods living in the soil
during application, or through adverse direct effects on parasitoid hosts. Th@following spring population
development of predominant taxa was similar to the control. Heteroptera was s;\xﬁ? moderately reduced in the next
season but numbers were generally low and differences compared to the con&?l were not statistically significant
(see Figure B.9.5.3-8). Qg)

The soil injection of Metam-sodium at a rate of 612 kg a.s./ha has :\(&\ initial adverse effect on both the soil
inhabiting small arthropods and the above ground dwelling larger art@pods.

After application, a gradual recovery was observed. During the f,@wing autumn for the soil inhabiting small
arthropods or at the beginning of next spring for the above gr,@d dwelling larger arthropods, no significant
differences were observed in the treated field compared to the (cgptrols.

Q
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Conclusions of the RMS :

The study is acceptable. The field study is well performed (different taxa were sampled with soil and pi(t;)f@ll
sampling) and good reported (evaluations by different statistical methods). 4

Metam-sodium application at the highest rate of 612 kg a.s./ha has initial adverse effects on soil an]@%pods
living in the soil and at the soil surface. The field study demonstrates that actual recovery in the field will occur
for the most important taxa within one year:

- For the soil samples 0% taxa showed a recovery > 1 year. The arthropod taxa that would %6expected to
be most at risk from a soil injected treatment such as metam-sodium would be the smaltvand relatively
immobile soil dwelling taxa such as Collembola, soil mites, larvae of soil dwellifig beetles (e.g.
Aleocharinae and some Carabidae). All of these groups showed clear recovery in one year of
application of metam-sodium (see also B.9.7). !

- For the pitfall samples only 2% taxa showed a recovery > 1 year. From Table @.5.3-4 it appears that
of all the sampled taxa the only taxon that did not show full recovery within gpe year was Heteroptera.
Also from Figure B.9.5.3-3A (PRC 1+2) it is clear that Heteroptera contributed largely to the delayed
response pattern. Heteroptera are primarily foliage dwelling arthropo nd therefore not strongly
associated with bare soil, which is the GAP for the application of met@. From Figure B.9.5.3-8 it is
clear that any effects of metam-sodium on Heteroptera did not begif® to occur until 4 months after
treatment. Such a long delay to onset of effects is due to an indirect §ect, either the decline in numbers
of a suitable prey (for example aphids) on the carrot plants or %?m ine in quality of a host plant (for
phytophagous Heteroptera). The numbers of Heteroptera in metam-sodium treated plots were not
statistically different from controls in samples taken the year. qft\er treatment. Despite being reported as

. . S . .
not having shown recovery, the data shows that no dlffer@ was observed in absolute numbers just
before and one year after treatment. . @0
For the most important soil inhabiting and soil surface dwellin \?)\ecies the recovery occurs within one year. For
2% of pitfall samling taxa recovery is still ongoing in the £ spring. Therefore, RMS proposes that potential
risk mitigation measures are taken into consideration at the Q’ember State level.

o>
B.9.5.4 Summary of effects, exposure and risk ass\e}§ment for non-target terrestrial arthropods
@)
Revised in August 2010: ?/_,Q
&
v
Table B.9.5.4-1 : Summary of effects of me&n-sodium on non-target arthropods : Extended laboratory study
N%
Species Life Test substa@‘e, Dose (kg End point % effect’ | Trigger
stage substrate and a.s./ha)"* value
dlll‘atl()(g,b
Aleochara adults Metaén—Sodium 608.4 kg Reproduction -14.6 % 50 %
bilineata 507g a.s./L, a.s./ha, aged
agéd field soil, for 55 days
& d

indicate whether initial op-aged residues

% for preparations indicatéwhether dose is expressed in units of a.s. or preparation

3 indicate if positive percentages relate to adverse effects or not

effect on reproductio&. negative values : adverse effects; positive values : no adverse effects
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First tier risk assessment for non-target arthropods :
X2
N
The risk assessment for non-target arthropods is based on the Guidance Document on Terrestrial Ecotoxicalogy
under Council Directive 91/414/EEC of October 2002. o)
)
The intended uses of metam-sodium are : §
- carrot : 1 x 408 kg a.s./ha, field, soil injection + incorporation at 25 cm by rotavation Q)b
- cornsalad : 1 x 306 kg a.s./ha, field, soil injection + incorporation at 15 cm by rotavation®
- cucumber : 1 x 459 kg a.s./ha, greenhouse, drip-irrigation under a plastic film on the pldfting row
- eggplant/aubergine : 1 x 612 kg a.s./ha, greenhouse, drip-irrigation under a plastic on the planting

oW
- pepper : 1 x 612 kg a.s./ha, greenhouse, drip-irrigation under a plastic film on th@aming row

- potato : 1 x 153 kg a.s./ha, field, soil injection + incorporation at 25 cm by rotayation

- strawberry : 1 x 612 kg a.s./ha, field, drip-irrigation under a plastic film on t@lamting row

- tomato : 1 x 612 kg a.s./ha, greenhouse, drip-irrigation under a plastic fil the planting row

- tomato : 1 x 612 kg a.s./ha, field, soil injection at 5 cm + coverage by IQ\@n of soil

- grape: 1 x 1020 kg a.s./ha, field, soil injection at 40 cm at the site of t};\ébde-rooted vine (0.2 L/m?)

S
The application of metam-sodium is on bare soil; the product is incorpore%gd into the soil (soil injection or drip
irrigation) and thereafter the soil is compressed with a roller. After a .v@ting period of 2 to 4 weeks, the soil is
cultivated to allow the non-mineralised gasses to disperse. Since \\'product is phytotoxic, it is advisable to
perform a germination test (Cress-test) on samples of soils coll@d from the treated field, before planting.
There is no direct spraying on plant material. The germination t,eqt\proofs that there is no concern of residues of

metam-sodium or MITC in the planted crops. Therefore, leaf—dwElling arthropods are not at risk in-field and oft-
field since they are not exposed to contaminated crops or wegds.

(4}
Non-target arthropods are not exposed to the uses in gree@fR)use.
o

The effects of the treatment with the formulated Metam-Sodium were tested on the soil-dwelling arthropod
Aleochara bilineata. A bioassay was performed w@ treated soil after 55 days of aging under field conditions.
No biologically relevant effects were observed fafgﬁie reproduction at the application rate of 1 x 1200 L Metam-
Sodium/ha (608.4 kg a.s./ha). This aged residui@tudy demonstrates that Aleochara bilineata is able to recolonise
the field after 55 days of aging. Q)‘b

However, the risk of metam-sodium ar:g'ﬁ?s metabolite MITC should be addressed in terms of recovery in the
field. An extended laboratory study is ofify able to assess the potential for recolonisation, but not actual recovery.
Therefore, a semi-field or field study*should demonstrate that the field can be recolonised with non-target
arthropods from the border strip (&)ff—ﬁeld). In this new study, several species should be tested (Aleochara
bilineata, Pardosa, Folsomia candida, Hypoaspis aculeifer, ...).
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&
A field trial (Aldershof S., 2010) was performed to determine the effects of metam-sodium on the non- targé\
arthropod fauna of arable land in SW-France after one application in spring. The field study is well perfornted
(different taxa were sampled with soil and pitfall sampling) and good reported (evaluations by di@ent
statistical methods).
Metam-sodium application at the highest rate of 612 kg a.s./ha has initial adverse effects on soil aiﬁiropods
living in the soil and at the soil surface. The field study demonstrates that actual recovery in the ﬁel%%lll occur
for the most important taxa within one year: S

\

- For the soil samples 0% taxa showed a recovery > 1 year. The arthropod taxa that would be expected to
be most at risk from a soil injected treatment such as metam-sodium would be the 11 and relatively
immobile soil dwelling taxa such as Collembola, soil mites, larvae of soil @elling beetles (e.g.
Aleocharinae and some Carabidae). All of these groups showed clear recoveg/ within one year of
application of metam-sodium (see also B.9.7). &

- For the pitfall samples only 2% taxa showed a recovery > | year. From Tabl€ B.9.5.3-4 it appears that
of all the sampled taxa the only taxon that did not show full recovery withinl one year was Heteroptera.
Also from Figure B.9.5.3-3A (PRC 1+2) it is clear that Heteroptera cq@lbuted largely to the delayed
response pattern. Heteroptera are primarily foliage dwelling arthr ds and therefore not strongly
associated with bare soil, which is the GAP for the application o ﬁ%tam From Figure B.9.5.3-8 it is
clear that any effects of metam-sodium on Heteroptera did no in to occur until 4 months after
treatment. Such a long delay to onset of effects is due to an 1nd1re effect, either the decline in numbers
of a suitable prey (for example aphids) on the carrot plants. q§~\ decline in quality of a host plant (for
phytophagous Heteroptera). The numbers of Heteroptera\tﬁl metam-sodium treated plots were not
statistically different from controls in samples taken the y@r after treatment. Despite being reported as
not having shown recovery, the data shows that no dlff\srence was observed in absolute numbers just

before and one year after treatment. b

Q)(Zr

For the most important soil inhabiting and soil surface dwe&hlg species the recovery occurs within one year. For
2% of pitfall samling taxa recovery is still ongoing in thQ\Qiext spring. In conclusion, the risk of metam-sodium
and its metabolite MITC to non-target arthropods is @ﬁciently addressed for the field uses at the EU level.
RMS proposes that potential risk mitigation measure\s)@re taken into consideration at the Member State level.
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B.9.6 Effects on earthworms (Annex IIA 8.4; Annex ITIA 10.6.1) 6\
-9
N
B.9.6.1 Acute toxicity to earthworms (Annex ITA 8.4.1) ‘Z;O

B.9.6.2 Sublethal effects on earthworms (Annex I1A 8.4.2) Q;Q
B.9.6.3 Acute toxicity of the formulations to earthworms (Annex ITIA 10.6.1.1) &
B.9.6.4 Sublethal effects of the formulation on earthworms (Annex ITIA 10.6.1.2) $

O
S
9
o
Not required. An earthworm field study was performed with the formulation Metam-Sodium 5 Q)(ZQ a.s./L.
Q
N
B.9.6.5 Field tests — residue content of earthworms (Annex IIIA 10.6.1.3) QO
X
N4

Field study to evaluate the effects of Metam sodium on earthworms. (Liihrs U., 200@§
~:\\'o
\(b
s N
Guidelines : RY
Federal Biological Research Centre for Agriculture and Forestry (BB% .R.G., June 1994 : Guideline for
testing pesticides for registration, part VI, Nr. 2-3 : Effects of plant profection products to earthworms in the

field. S

ISO/CD Guideline 11268-3 (1997) : Soil quality — effects of polluta@?\'on earthworms. Part 3 : Guidance on the
determination of effects in field situations. . (,_,o

GLP: <&

Yes

Material and Methods : J\@’b

Test substance : Metam-Sodium, formulation containing 507 g a.s./L, batchn® : G 130013149
Test species : naturally occurring field population of : ,;Q
epilobous : Aporrectodea caliginosa, Aporre@dea limicola, Allolobophora chlorotica, Aporrectodea
rosea, Octolasium tyrtaeum, Octolasium cya@?um
tanylobous : Lumbricus castaneus, Lumbrigils terrestris
Life stages, sex, age : juveniles and adults, hermaﬁrodites, according to natural phenology
Type of test : field test &
Test site . The study was carried out on an ‘@rable field test site, situated in Darmstadt-Dieburg, Rossdorf in
Germany. The size of the test area was c@‘z’ 5000 m?. In 1998 winter wheat and in 1999 winter barley was
cultivated. In 2000, the field was uncultiv{%d after harvest of winter barley.
Test design : The experiment was of rarz%omized block design with 5 treatments (untreated control, agricultural
control, positive control, treatment,b%ith 300 L Metam-Sodium/ha and treatment with 1200 L Metam-
Sodium/ha), each with 4 replicate fﬁiach plot measured 100 m? (12.5 m x 8 m) with 3 m distance between the
plots in the rows and 7 m distancg%etween the plots in the columns.
Soil profile of the field : loamy@nd to silty sand
5.7-13.7 % clay, 33.1 — 39.09% silt, 51.4 — 57.4 % sand, 0.69 — 1.20 % organic carbon, < 0.1 % CaCO;
Treatments : (May 31, 200&&
- untreated control®
- agricultural cpntrol (to check the mechanical impact)
- positive control : 8 kg Du Pont Benlate (50 % benomyl) in 400 L water/ha (equivalent to 4 kg a.s./ha)
- single trea(@ent at 300 L Metam-Sodium/ha (152.1 kg a.s./ha)
- single tr,q&ment at 1200 L Metam-Sodium/ha (608.4 kg a.s./ha)
One week befoie application (May 24, 2001), a few weeds were cut and left in the field. The application of
Metam-Sodiwgwas on bare soil on May 31, 2001. After application, each plot was immediately treated with a
rotavator t(@lcorporate the test item up to a depth of 25 cm and compressed with a roller. Two weeks after the
applicatiéf’(June 13, 2001), the soil was re-opened with a cultivator. Another soil cultivation was performed on
July 7,2001 using a rotary harrow to a depth of 5-8 cm. During this last cultivation, 10 kg/ha Phacelia
tanacefifolia was sown using a seed drill.
In @ agricultural control the same soil cultivation was performed. The positive control and the untreated control
‘e not cultivated.
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During the growing season, the plant cover in the Metam-Sodium treated groups and the agricultural control W%&
more or less equal. In winter 2001/2002, Phacelia tanacetifolia was killed by frost (in every plot) and the :sgil
was only covered by the remains of the dead Phacelia tanacetifolia and the wild weeds. Since the density Q%?wild
weeds in the test item groups (and especially in the 1200 L/ha group) was lower than in the agricultural gontrol,
the test site did not ensure exactly the same conditions for every treatment group until the fourth shmpling,
though in spring 2002 fallen off Phacelia tanacetifolia seeds were growing again. This means thgx\in winter
2001/2002 between the third and the fourth sampling the plant cover in the test item group (es%)éeially in the
1200 L/ha group) was lower than in the controls. The reduced plant cover provides a lower sourcgof food and is

therefore representing worst case conditions. &
Exposure time : approximately one year (from May 31, 2001 until May 22, 2002) @Q’
Earthworm sampling collection dates : \"Q

1* collection (pre-sampling) : May 7 and 8, 2001 (\O

2" collection (3" weeks after treatment) : June 25 and 26, 2001 &

3" collection (4"* months after treatment) : October 15 and 16, 2001 {@7

4™ collection (1 year after treatment) : May 21 and 22, 2002 o

4 samples were collected from all plots at each sampling collection date. The sa.@le area was 0.25 m? for each
sample (1m? for each plot/sample date). Only the area within the plots was uSéd for sampling. Each of the 4
samples was collected at a distance of at least 2 m from each other. The satfipling was done with the electric
octet-method developed by Thielemann (1986). The method efficacy wa, ved by digging out (depth 30-50
cm) prior sampled areas and checking the soil by hand for remaining earthworms.
Earthworm determination : Species of all adult earthworms were det\ ined using the glass-tube method for
living earthworms (Thielemann, 1986). Species of juvenile earthwo@' were determined if possible, but were at
least separated in tanylobous and epilobous worms. The determinaﬁbn was done according to Graf (1953) and
Sims and Gerard (1985) within the shortest possible time (up to 1\@\21y) after sampling.
Earthworm biomass : Collected adults were individually weighted. Collected juveniles were weighted in groups
of tanylobous and epilobous for each sample. J\@’b
Test conditions : o
1™ earthworm collection : air temperature : 11.0 —21.2 °C§§oil temperature : 10.9 — 13.2 °C
application date, May 31, 2001 :  air temperature : 20<@7 29.2°C

wind-velocity : O\EDm/s (up to 5.4 m/s for short periods in which application

stopped) ®)

relative humidity : 26.4 — 50.0 %

soil temperatare : no value available
2" earthworm collection : air temperature : 2475 —29.6 °C, soil temperature : 18.4 —21.3 °C
3™ earthworm collection : air temperature : d§.4 —21.7 °C, soil temperature : 13.4 — 14.2 °C
4™ earthworm collection : air temperatureéiq 9.6 —27.3 °C, soil temperature : 15.2 - 16.7 °C

o

Table B.9.6.5-1 : Mean values of watg;Qcontent, Maximal Waterholding Capacity and pH of the soil

Earthworm sampling date b(b pH Water content (%) Maximum
) OQ Waterholding capacity
S (%)
st : Y
1* collection date (May 7&(&001) 5.1 18.8 47.86
%)
2" collection date (J/u‘gy 25+26,2001) 52 15.6 not determined
<
3" collection date &October 15,2001) 5.0 20.9 not determined
4™ collection d@\é (May 21422, 2002) 4.9 15.3 not determined
o
Q
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Findings : S
X
. . . 2)
The study is considered valid. ()
The mean value of the first earthworm collection was 79.2 % individuals/m? (mean over all plots) at studyz)\Q
initiation and thus was higher than 20 earthworms/m?. &
Important species of the 1% collection : §
Aporrectodea caliginosa : 70.9 % of determined species Q)b
Allolobophora chlorotica : 12.4 % of determined species N
Lumbricus castaneus : 14.2 % of determined species &
and thus were 3 species with more than 10 %. @Q’
Mean efficacy of the earthworm sampling method : \"Q
1* collection : 83.1 % (74.2 — 88.9 %) QO
2" collection : 65.7 % (41.2 — 80.0 %) S
3" collection : 84.2 % (74.4 — 88.2 %) {0\7
4™ collection : 71.1 % (63.0 — 85.2 %) o
and thus was higher than 60 %. O
The decrease of the earthworms abundance of the positive control at the 2‘ld§(Qollection date was 58.3 % (in
comparison to the untreated control) and thus was higher than 40 %. 0\?
(%4}
Earthworm abundance : Q-
S
Table B.9.6.5-2 : Earthworm abundance in comparison to the untreat@'control
O
Pre-sampling 3" weeks AT 4" months AT 1 year AT
Treatment groups £
ind/m? (%) ind/l{? (%) ind/m? (%) ind/m? (%)
Untreated control 96.0 100.0 (271?6 100.0 214.5 100.0 97.8 100.0
Agricultural control 68.8 71.6 cs;ol 2.8 60.7 109.5 51.0 64.0 65.5
Positive control 75.3 78.4\6‘ 8.8% 41.7 177.5 82.8 68.3 69.8
300 L Metam-Sodium/ha 74.3 Z@) 3.3% 15.5 74.8% 34.8 66.3% 67.8
1200 L Metam-Sodium/ha 815 |49 | 28 | 131 | 73.8% | 344 | s45¢ | 558
* statistically significantly different from the untr%‘ d control
AT : after treatment O
e
Table B.9.6.5-3 : Earthworm abundanqcﬁzg)n comparison to the collection prior to application
~
«DPre-sampling 3" weeks AT 4" months AT 1 year AT
Treatment groups F
< ind/m? (%) ind/m? (%) ind/m? (%) ind/m? (%)
Untreated control \Qy\\y 96.0 100.0 21.0 21.9 214.5 223.4 97.8 101.8
Agricultural control OA(D 68.8 100.0 12.8 18.5 109.5 159.3 64.0 93.1
Positive control QC/)V 75.3 100.0 8.8 11.6 177.5 2359 68.3 90.7
300 L Metam-Socd¢i§m/ha 74.3 100.0 3.3 4.4 74.8 100.7 66.3 89.2
1200 L Metamés%dium/ha 81.5 100.0 2.8 34 73.8 90.5 54.5 66.9
T
OJQ
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Table B.9.6.5-4 : Earthworm abundance in comparison to the agricultural control 6\
Pre-sampling 3" weeks AT 4% months AT 1 year A;%
Treatment groups <5?.’
ind/m? (%) ind/m? (%) ind/m? (%) ind/m’, [ (%)
Agricultural control 68.8 100.0 12.8 100.0 109.5 100.0 61\@\\' 100.0
300 L Metam-Sodium/ha 74.3 108.0 3.3*% 25.5 74.8%* 68.3 ﬁ?) 103.5
1200 L Metam-Sodium/ha 81.5 118.5 2.8% 21.6 73.8% 67.4 {'§V54.5 85.2
* statistically significantly different from the agricultural control o)
0

The earthworms collected in the untreated control within the experimental time are co \ered to represent the
natural development of the earthworm population in this test site. The basic develppment observed in the
untreated control of a decrease of earthworm numbers in the summer (June 2001), fellowed by an increase in
autumn (October 2001) and slightly reduced numbers of earthworms in spring (May.2002), could be observed in
all treatment groups. \\9

The earthworm abundance in the positive control was statistically signiﬁc{@tly reduced to 41.7 % of the
untreated control in June 2001, thus fulfilling the guideline recommend@ns of an earthworm abundance
reduction of 40-80 %. %)

Comparing the agricultural control with the untreated control shows that the mechanical soil cultivation has a
great influence on the ability of an earthworm population to recover. . QO

The total earthworm abundance in the treatment groups with MetanzSodium showed a statistically significant
reduction 3" weeks after the application (June 2001) and 4'2 m@@hs after application (October 2001), when
compared to the untreated control and to the agricultural control. Q\

One year after the application, the earthworm abundance in th&ﬂﬂ L Metam-Sodium/ha treatment group was
statistically significantly reduced compared to the untreated &ltrol (67.8 % of the untreated control). Since the
values at experimental start were already different and the goil cultivation affected the earthworm population in
addition, the comparison to the agricultural control is cow%ered more appropriate showing a full recovery value
of the 300 L Metam-Sodium/ha treatment group (103.5{& of the agricultural control). Considering the start value
as a natural abundance in the plots treated with 300 {OMetam-Sodium/ha, the values after one year also reach a
good recovery level (89.2 % of the start value). @)

One year after the application, the earthworm abt@ance in the 1200 L Metam-Sodium/ha treatment group was
statistically significantly different compared t Ghe untreated control (55.8 % of the untreated control) but was
not statistically significantly different compaf€d to the agricultural control (85.2 % of the agricultural control)
and reached 66.9 % of the start value. Tltéjz’data show that the earthworm abundance in the 1200 L Metam-
Sodium/ha group is slightly reduced onexy€ar after the application, but considering the whole development with
constantly decreasing differences compared to the controls, the values of the last collection are regarded as an
almost completed recovery process. K Should be noted that the herbicidal impact of the test item (especially in
the 1200 L Metam-Sodium/ha treati¥ient group) caused an inhomogeneous plant cover before the 4™ sampling
which might also have inﬂuencegt e process of recovery.

7
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Earthworm biomass : )
X
Table B.9.6.5-5 : Total earthworm biomass in comparison to the untreated control ,\q?’
=
Pre-sampling 3" weeks AT 4% months AT 1 AT
Treatment groups S
g/m* (%) g/m’ (%) g/m* (%) g/ (%)
Untreated control a1 1000 | 93 [ 1000 | 629 |100.0 | .99 | 100.0
Agricultural control 309 75.2 9.9 107.4 37.8 60.1 é'b 31.0 77.7
Positive control 314 76.4 2.5% 26.6 62.3 99(5’ 37.3 93.5
300 L Metam-Sodium/ha 38.1 92.6 4.6 49.8 39.2% S 4 383 96.1
1200 L Metam-Sodium/ha 33.0 80.1 3.3 353 43.9"‘{6\;J 69.8 26.6 66.7
* statistically significantly different from the untreated control §
N
Table B.9.6.5-6 : Total earthworm biomass in comparison to the collection prioé% application
R
Pre-sampling 3" weeks AT 2)0\311’2 months AT 1 year AT
Treatment groups S
g/m? (%) g/m? (%2\. g/m? (%) g/m? (%)
X®)
Untreated control 41.1 100.0 93 @‘.5 62.9 152.9 39.9 96.9
Agricultural control 30.9 100.0 9.9 ~.@o32.1 37.8 122.1 31.0 100.0
3
Positive control 314 100.0 2.5{9\ 7.8 62.3 198.1 373 118.6
300 L Metam-Sodium/ha 38.1 100.0 04% 12.1 39.2 103.0 383 100.5
1200 L Metam-Sodium/ha 33.0 100.0 §3.3 9.9 43.9 1333 26.6 80.7
Table B.9.6.5-7 : Total earthworm biomass in compab%on to the agricultural control
\ )
Pre-samp]@_ﬁg 3" weeks AT 4% months AT 1 year AT
Treatment groups S
gim? (%) g/m? (%) g/m? (%) g/m? (%)
Agricultural control 30.25’ 100.0 9.9 100.0 37.8 100.0 31.0 100.0
300 L Metam-Sodium/ha 3§\H 123.2 4.6 46.4 39.2 103.9 383 123.7
1200 L Metam-Sodium/ha ,@%3.0 106.5 33 32.8 43.9 116.3 26.6 85.8

* statistically significantly different fréin the agricultural control

Earthworm biomass in the @ups treated with Metam-Sodium showed a similar pattern of effect as for
earthworm abundance. Biomass was less affected than earthworm abundance at the 2™ sampling (June 2001),
where biomass decreased t&49.8 and 35.3 % of the untreated control (not statistically significant) or to 46.4 and
32.8 % of the agricultural)control (not statistically significant).

4" months after the e{éplication (October 2001), biomass values in the test item groups increased, minimizing
the difference to the@ntrols and representing 62.4 and 69.8 % of the untreated control (statistically significant)
and 103.9 and 1 166‘ % of the agricultural control (not statistically significant). Based on the comparison with the
agricultural contfol, the parameter of earthworm biomass reached the recovery level and the total biomass was
also higher tth he start values (103.0 and 133.3 % of the start values).
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However, at the 4™ sampling date (May 2002), the biomass value in the 300 L Metam-Sodium/ha treatmelé\
group fully recovered even if compared to the untreated control (96.1 % of the untreated control, not statistically
significant). Also in comparison to the start value, recovery is confirmed (100.5 % of the start value). In the 200
L Metam-Sodium/ha treatment group, the biomass value was slightly but not significantly reduced makipg 66.7
% of the untreated control but 85.8 % of the agricultural control and 80.7 % of the start value. As for abndance,
this reduction could have been caused by the inhomegeneous plant cover. §

>

Earthworm species composition : (g)
U
S

The collected earthworms belonged to six epilobous and two tanylobous species. The most a@%’dant species was
Aporrectodea caliginosa with 20.0 ind/m? or 71.0 % of determined earthworms (me{ﬁ) over all treatment
groups), followed by Allolobophora chlorotica 4.1 ind/m? or 14.4 % of determined eartiworms and Lumbricus
castaneus 3.5 ind/m? or 12.4 % of determined earthworms. 0.5 to 0.8 individuals of @mbrl’cus terrestris were

found per m? at experimental start (2.0 % of determined species). {@7
Table B.9.6.5-8 : Abundance of Aporrectodea caliginosa at each collection date ;\\O
Treatment groups Pre-sampling 3" weeks AT ) %ggmonths AT 1 year AT
indm*> | (%) | ind/m* [ (%) O_'Z)Qind/m2 (%) | ind/m* | (%)
Untreated control 26.75 75.9 0.50 28(.9‘ 49.50 76.7 10.50 66.7
Agricultural control 17.25 70.4 1.00 A@A 30.25 81.8 8.75 76.1
Positive control 15.25% | 63.5 O.OO.(:S/J 0.0 46.75 83.1 13.25 77.9
300 L Metam-Sodium/ha 21.25 73.9 0%§ 25.0 37.25 93.1 14.00 75.7
1200 L Metam-Sodium/ha 19.50 69.0 ,\9’% 20.0 37.00 92.5 20.75 85.6
* statistically significantly different compared to the untreated SQHHOI
Table B.9.6.5-9 : Abundance of Allolobophora chlor@?a at each collection date
Ireatment groups Pre-sampbl('/l’ngv 3" weeks AT | 4"2 months AT 1 year AT
ind/m? S (%) ind/m? (%) ind/m? (%) ind/m? (%)
Untreated control 4.500‘2))‘ 12.8 0.50 28.6 13.50 20.9 2.50 15.9
Agricultural control 390 | 122 | 025 | 111 | 475 | 128 | 200 | 174
Positive control \QS‘.IZS 21.9 0.00 0.0 7.25 12.9 0.25 1.5
300 L Metam-Sodium/ha ’\EP 0.75 2.6 0.00 0.0 1.25 3.1 2.50 13.5
1200 L Metam-Sodium/ha rk\'O\ 6.75 23.9 0.00 0.0 0.25 0.6 2.50 10.3

* statistically significantly diff@t compared to the untreated control
N\
%)
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Table B.9.6.5-10 : Abundance of Lumbricus castaneus at each collection date 6\
Pre-sampling 3" weeks AT 4" months AT 1 year A;%
Treatment groups <5?.’
ind/m? (%) ind/m? (%) ind/m? (%) ind/m’, [ (%)

Untreated control 3.25 9.2 0.00 0.0 0.00 0.0 0',;6\\' 4.8

Agricultural control 3.50 143 0.00 0.0 0.00 0.0 Qp;éo 0.0

Positive control 3.00 12.5 0.00 0.0 0.00 0.0 ('§V2.25 13.2

300 L Metam-Sodium/ha 6.00 20.9 0.00 0.0 0.00 O;gZ) 1 0.00 0.0

1200 L Metam-Sodium/ha 1.75 6.2 0.00 0.0 0.00 (\0\0 0.50 2.1
* statistically significantly different compared to the untreated control §
Table B.9.6.5-11 : Abundance of Lumbricus terrestris at each collection date Q

¥4
Pre-sampling 3" weeks AT 41%\1n0nths AT 1 year AT
Treatment groups <
ind/m? (%) ind/m? (%) S)to'?ld/m2 (%) ind/m? (%)
-

Untreated control 0.75 2.1 0.50 28.6%1 1.00 1.6 1.25 7.9

Agricultural control 0.75 3.1 1.00 4@ 1.50 4.1 0.25 2.2

Positive control 0.50 2.1 0.75 ..%Q0.0 1.25 2.2 1.00 5.9

300 L Metam-Sodium/ha 0.50 1.7 0.75?;\’\\ 75.0 1.25 3.1 1.50 8.1

1200 L Metam-Sodium/ha 0.25 0.9 0@%’ 60.0 2.00 5.0 0.25 1.0

* statistically significantly different compared to the untreated c@’ol
.

The numbers of all species were reduced at the 2™ sa oing (June 2001) in all treatment groups due to naturally
occurring fluctuations. Based on the low abundanceg;Comparison between the treatment groups is very difficult.
For the abundance of Aporrectodea caliginosa, a@gh variation was observed in the Metam-Sodium groups in
comparison to the controls, but this was regarded®o be within the natural occurring range. Lumbricus terrestris
was found in comparable densities in each Qreatment group at each collection date. Lumbricus castaneus
completely disappeared at the 2™ and 3™ sampling date (June 2001 and October 2001) in all treatment groups
and therefore no definite assessment for th?—ﬂth collection date (May 2002) can be made. However, this species
was found in the untreated control and tl§1200 L Metam-Sodium/ha treatment group, but not in the agricultural
control, so the low numbers are considered not to be treatment related. For Allolobophora chlorotica abundance
values in the Metam-Sodium treatmé@t groups were reduced at the 2™ and 3™ sampling (compared to untreated
or agricultural control) but recovet& to values similar in the test item treated groups and the controls at the 4™

collection (May 2002). §
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Earthworm juveniles : @)
-9
N
Table B.9.6.5-12 : Abundance of juvenile earthworms at pre-sampling (May 2001) ,\q?’
=
Treatment groups epilobous tanylobous total,\g)
ind/m? (%) ind/m? (%) indm* & (%)
Untreated control 37.5 39.1 233 24.2 60.8;\,@o 63.3
Agricultural control 32.0 46.5 12.3 17.8 44&? 64.4
Positive control 38.0 50.5 133 17.6 ~(§’l 3 68.1
300 L Metam-Sodium/ha 23.5 31.6 22.0 29.6 \(\O 45.5% 61.3
1200 L Metam-Sodium/ha 37.8 46.3 15.5 19.0 ré? 533 65.3
Q
Table B.9.6.5-13 : Abundance of juvenile earthworms at 3" weeks after treatme};tp?June 2001)
Treatment groups epilobous tanylobolg}'\ total
=)
ind/m? (%) ind/m* (09 (%) ind/m? (%)
Untreated control 9.0 42.9 103 . OQ 48.8 19.3 91.7
Agricultural control 7.3 56.9 33 o\(b 25.5 10.5 82.4
<
Positive control 53 60.0 2(;0\ 22.9 7.3 82.9
N
300 L Metam-Sodium/ha 1.8 53.8 o()b%.S 15.4 2.3* 69.2
~
1200 L Metam-Sodium/ha 0.8 273 & 0.8 27.3 1.5* 54.5
o
Table B.9.6.5-14 : Abundance of juvenile earthwormsxﬁ'\4”2 months after treatment (October 2001)
Treatment groups epilobous “\O\) tanylobous total
ind/m? | 5 q%) ind/m? (%) ind/m? (%)
Untreated control 88.0 @Q’ 41.0 62.0 28.9 150.0 69.9
Agricultural control 38.@0) 35.2 34.0 31.1 72.5 66.2
Positive control 46&} 24.8 77.3 43.5 121.3 68.3
300 L Metam-Sodium/ha | ,10.5 14.0 243 324 34.8% 46.5
1200 L Metam-Sodium/ha § 14.5 19.7 19.3 26.1 33.8* 45.8
\\}‘b
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Table B.9.6.5-15 : Abundance of juvenile earthworms at 1 year after treatment (May 2002) 6\
Treatment groups epilobous tanylobous total n@{o
ind/m? (%) ind/m? (%) ind/m? o (%)
Untreated control 38.0 38.9 44.0 45.0 82.0 <;\\' 83.9
Agricultural control 13.5 21.1 39.0 60.9 52.5 @b 82.0
Positive control 16.5 24.2 34.8 50.9 5 1@) - 75.1
300 L Metam-Sodium/ha 11.8 17.7 36.0 54.3 0@98 72.1
1200 L Metam-Sodium/ha 9.8 17.9 20.5 376 | 7303 55.5
<
fo

In the Metam-Sodium groups, the ratio of juveniles was reduced at the 2" and 3™ sa@phng date (June 2001 and
October 2001). The ratio of juveniles was not statistically significantly different at:the 4™ collection date (May
2002) in the 300 L Metam-Sodium/ha treatment group, but still showed a redu’gg\ ratio in the 1200 L Metam-
Sodium treatment group, if compared to the untreated or agricultural control. %\S

o\)

Conclusions of the RMS: Q'

The study is acceptable.

The assessment of the effects of metam-sodium and its metabolite MI@ should be done in comparison with the
agricultural control only (same soil cultivation). \’0

One year after treatment of 300 and 1200 L Metam-Sodium/ha ((qulvalent to 152.1 and 608.4 kg a.s./ha), the
earthworm abundance was 103.5 % and 85.2 % respectively of th€agricultural control.

The earthworm biomass was 123.7 % and 85.8 % one yeafafter application of 300 and 1200 L Metam-
Sodium/ha (equivalent to 152.1 and 608.4 kg a.s./ha) respecti¥ely.

Amongst the collected earthworms, the most abundant S@ICS was Aporrectodea caliginosa. 4"* months after
treatment with 300 and 1200 L Metam-Sodium/ha (equjyalent to 152.1 and 608.4 kg a.s./ha), the abundance of
Aporrectodea caliginosa was comparable to that in the &gricultural control.

The abundance of juvenile earthworms one year after application of 300 L Metam-Sodium/ha (equivalent to
152.1 kg a.s./ha) was comparable to the agricultu ontrol, whereas at 1200 L Metam-Sodium/ha (equivalent to
608.4 kg a.s./ha) it was still statistically significarftly lower.

In conclusion, one year after application of 152¢} kg a.s./ha, the earthworm population in the field has recovered.

One year after application of 608.4 kg a.s/ha, there is a clear indication of an almost completed process of
recovery. Since there was a reduced plant@ver (lower food source) at 608.4 kg a.s./ha, this represents a worst

case 51tuat10n
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Added in August 2010:
0
&
Position paper to address the risk to earthworms from metam-sodium. (Brown K., 2009). Unpublished rengﬁ
X
Q
Earthworms abundance and species composition varies considerably between agricultural cropsdas differing
amounts of organic matter are available for food. Crops grown in bare soil generally have fewer worms than
those with ground cover. Earthworms in cultivated agricultural crops comprise both tanylobou8 and epilobous
species. Tanylobous earthworms, such as Lumbricus terrestris, form U-shaped burrows and e to the surface
to feed on leaf material and other organic matter which they take into their burrows. Epil@us species, such as
Aporrectodea caliginosa live within horizontal tunnels which may be close to the soil sitface. Due to the fact
that their behaviour and feeding habits result in differing exposure to treatments the risk to epilobous and

tanylobous worms are considered separately. {@
. <
Toxicity : O
v

S

The effects of metam-sodium on earthworms were evaluated in a field : \dy (Luhrs, 2002) conducted in
Germany in 2001 in accordance with the relevant guidelines (BBA VI (19 nd ISO 11268 (1997)). This study
was evaluated in the DAR (2007) and in an addendum to the DAR (2008) and was considered to be valid and
acceptable. Effects of metam-sodium applied at 300 L/ha™ and 1200 L/dﬁ'1 were compared with those of a toxic
reference, an untreated control and a control which was cultivate a§ the same manner as the metam-sodium
plots (i.e. which were rotavated after treatment to incorporate the te§1tem). Earthworms were sampled (using an
electrical extraction method) on one occasion before treatment @d on three occasions up to 12 months after
treatment. Adult worms were identified to species level and ju@iles were recorded as being either epilobous or
tanylobous. J\Q,’D

%}
The pre-treatment results confirmed that the study site sﬁﬁported adequate worm populations and that the most
abundant species in samples from the site was the eg@obous species A. caliginosa. Tanylobous adults were
sampled in low numbers, as would be expected for k@}e soil plots, but epilobous and tanylobous juveniles were
both well represented. Results for A. caliginosa ad@ and pre-adults show that neither metam-sodium treatment
rate had any adverse effects on this species. )

Effects of metam-sodium should be compe(fgd with those in the agricultural control, since this was also
cultivated. When compared with the agr&lltural control there was a significant reduction in numbers of
epilobous juveniles in both the 300 L/ha@ and 1200 L/ha”' metam-sodium-treatments after 3.5 months but no
statistically significant differences (P<Q ) were detected after 12 months.

Adults of tanylobous species werebtg{md in numbers which were too low to make a meaningful interpretation.
Juvenile tanylobous worms wereéampled in good numbers at the start of the study and were affected by metam-
sodium (at both 300 and 1200;\@/ha'1) 3.5 weeks after treatment. Given the variability in the raw data, the fact
that mean numbers across a]gﬁeatments after twelve months exceeded those at the start of the study indicates
that recovery had occurre Statistical analysis of results for tanylobous juveniles after 12 months showed no
significant differences (P€0.05) between either the 300 L/ha™ or the 1200Lha” metam-sodium treatments and
the agricultural controlrz/

&

Recovery : &
&~
The PRAPeR &m\eting (4 July 2008) considered the extent to which recovery observed in the field study was a
function of the“experimental plot size. Specifically, would recovery observed in 12.5 x 8 m plots represent
recovery th@would occur on a field scale.
«Q

The fieldstudy was conducted using plots with a surface area of 100 m*, complying with the requirements of the
aci:gged ISO and BBA guidelines. The acceptability of recovery within this test system will have been

congtlered when approving the size of plots for use in this guideline.
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Beyer (1992) reports that A. caliginosa burrows between 2.6 and 6.2 cm per day, giving an estimated annuﬁ‘
burrowing distance of between 9.5 and 22.6 m assuming activity each day. It is therefore likely that plots 12.5m
x 8m would be fully recolonised by immigration from their margins within a 12 month period. Larger spegies,
represented in this study by the tanylobous juveniles, can burrow between 12 to 27 cm per day (Marting, 1982)
giving an annual recovery distance of 44 -98 m. Q’\&
Tanylobous species would therefore be likely to recover on a field scale within one year. Althou Oecovery by
immigration for epilobous species would be slower, the most commonly found epilobous &arthworm, A.
caliginosa, was unaffected by metam-sodium. However, populations of earthworm species affééted by metam-
sodium would be expected to recover by reproduction of survivors as well as by immigrationq)

Conclusions : &

2
Whilst metam-sodium at both 300 L/ha™ and 1200 L/ha” had some impact on earthworm populations within a
treatment season these effects were not of great magnitude and were transient. Populations of affected taxa had
recovered by the following growing season. Recovery would be expected to o@r on an agricultural scale by
both immigration and reproduction. o}{b
N
Conclusion of the RMS : (Z)o)
From the field study (Liihrs, 2002) it was concluded that one year after application of 152.1 kg a.s./ha, the
earthworm population in the field has recovered. . \QQ
One year after application of 608.4 kg a.s./ha, there is a clear indigation of an almost completed process of
recovery. Since there was a reduced plant cover (lower food sour,@ at 608.4 kg a.s./ha, this represents a worst
case situation. Q
The notifier provided information on the migration distances oé\earthworm species, indicating that the recovery
observed in the test plots is representative for the field situatioz
In conclusion, the risk of metam-sodium and its metabolite MITC to earthworms is acceptable for the field use at
the lower application rate of 153 kg a.s./ha and is sufﬁcie:rfﬂy addressed for the higher application rate of 612 kg
a.s./ha at the EU level (an almost completed process (@ecovery was demonstrated over a period of one year).
RMS proposes that potential risk mitigation measure@are taken into consideration at the Member State level for
the higher application rates, allowing the earthworms-to recover in the field.

b"f.)

B.9.6.6 Summary and risk assessment for %ﬁghworms (Annex IIIA 10.6.1)
(bq
\&

First tier risk assessment for earthwo;g(s) :

The risk assessment for earthworpss is based on the Guidance Document on Terrestrial Ecotoxicology under
Council Directive 91/414/EEC oﬁober 2002.
P

The intended uses of metam—@ium are :

- carrot: 1 x408k @s./ha, field, soil injection + incorporation at 25 cm by rotavation

- cornsalad : 1 x 306 kg a.s./ha, field, soil injection + incorporation at 15 cm by rotavation

~ cucumber : 1 5459 kg a.s./ha, greenhouse, drip-irrigation under a plastic film on the planting row

- eggplant/aubergine : 1 x 612 kg a.s./ha, greenhouse, drip-irrigation under a plastic film on the planting

oW

- pepper ;\px 612 kg a.s./ha, greenhouse, drip-irrigation under a plastic film on the planting row

- potato(Z?l x 153 kg a.s./ha, field, soil injection + incorporation at 25 cm by rotavation

- strawj%rry : 1 x 612 kg a.s./ha, field, drip-irrigation under a plastic film on the planting row

- to@to : 1 x 612 kg a.s./ha, greenhouse, drip-irrigation under a plastic film on the planting row

- i@nato : 1 x 612 kg a.s./ha, field, soil injection at 5 cm + coverage by 10 cm of soil

- Q)Qgrape : 1 x 1020 kg a.s./ha, field, soil injection at 40 cm at the site of the de-rooted vine (0.2 L/m?)
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The application of metam-sodium is on bare soil; the product is incorporated into the soil (soil injection or drl@
irrigation) and thereafter the soil is compressed with a roller. After a waiting period of 2 to 4 weeks, the soilds
cultivated to allow the non-mineralised gasses to disperse. Since the product is phytotoxic, it is advisable to
perform a germination test (Cress-test) on samples of soils collected from the treated field, before plantir\?)
X
Earthworm populations are not exposed to the uses in greenhouse. §
>
As a general soil fumigant, it is expected that metam-sodium will have initial effects on the entir Q)oil fauna and
flora, including earthworm populations. Therefore, the risk of metam-sodium and its metabolit&@IITC should be
addressed in terms of recovery in the field. @
0
An earthworm field study (Liihrs U., 2002) was conducted from May 31, 2001 until May oF , 2002.
The assessment of the effects of metam-sodium and its metabolite MITC should be do@ in comparison with the
agricultural control only (same soil cultivation).
One year after treatment of 300 and 1200 L Metam-Sodium/ha (equivalent to 15%\{10and 608.4 kg a.s./ha), the
earthworm abundance was 103.5 % and 85.2 % respectively of the agricultural cq@ol
The earthworm biomass was 123.7 % and 85.8 % one year after appllcat@ of 300 and 1200 L Metam-
Sodium/ha (equivalent to 152.1 and 608.4 kg a.s./ha) respectlvely
Amongst the collected earthworms, the most abundant species was Apor, @ot)odea caliginosa. 4" months after
treatment with 300 and 1200 L Metam-Sodium/ha (equivalent to 152.1 and 608.4 kg a.s./ha), the abundance of
Aporrectodea caliginosa was comparable to that in the agricultural contr
The abundance of juvenile earthworms one year after application 05‘300 L Metam-Sodium/ha (equivalent to
152.1 kg a.s./ha) was comparable to the agricultural control, wherea?at 1200 L Metam-Sodium/ha (equivalent to
608.4 kg a.s./ha) it was still statistically significantly lower.
It was concluded that one year after application of 152.1 kg a@ /ha the earthworm population in the field has
recovered. q)
One year after application of 608.4 kg a.s./ha, there is a@{[ear indication of an almost completed process of
recovery. Since there was a reduced plant cover (lower i@%d source) at 608.4 kg a.s./ha, this represents a worst
case situation.
The notifier provided information on the migration d@tances of earthworm species, indicating that the recovery
observed in the test plots is representative for the ﬁ@ situation.
In conclusion, the risk of metam-sodium and its rrﬁabohte MITC to earthworms is acceptable for the field use at
the lower application rate of 153 kg a.s./ha and§s sufficiently addressed for the higher application rate of 612 kg
a.s./ha at the EU level (an almost completed Process of recovery was demonstrated over a period of one year).
RMS proposes that potential risk mitigatiomymeasures are taken into consideration at the Member State level for
the higher application rates, allowing the@'thworms to recover in the field.
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B.9.7 Effects on other soil non-target macro-organisms (Annex IITA 10.6.2)
c.o{o
~Q(D
Collembola test : )
)
Extended laboratory study on the effects of Metam sodium on reproduction of the Collembola F olso@ candida
exposed to soil residues aged under field conditions. (Meister A., 2002). Q)b
S|
&
R S
Guidelines : @

ISO 11267 ISO Soil Quality — Inhibition of reproduction of Collembola (Folsomia candl@ by soil pollutants,

1999 (e)
GLP : 53\{\
Yes {@7
Material and Methods :

Test substance : Metam-Sodium, formulation containing 507 g a.s./L, batch n° : @%0013 149
Test species : Folsomia candida (Collembola : Isotomidae) \{D
Number of organisms, life stage, age : 5 replicates each with 10 springtails, j@niles and adults,
10 — 12 days old %)
Type of test : extended laboratory test Q-
Test substrate : . \QQ
Control and test item : natural soil from an arable field close to K@dorf (Germany), silty sand to extremely
loamy sand, 5.7 — 13.7 % clay, 31.1- 39.0 % silt, 51.4 — 57.4 %,séﬂd, 0.69 — 1.20 % organic carbon, < 0.1 %
CaCOs, soil pH : 5.2, maximum water capacity : 42.97 % S >
Positive control : artificial soil : 69.5 % fine quartz sand, 205% kaolinite clay, 10 % spaghnum-peat, 0.5 %
CaCo; rid

. . <
Applied concentrations : o
control (untreated natural soil); positive control (200 mg@tosip (166 g/L phenmedipham)/kg artificial soil (dry
weight)) only used for the bioassay; test item (1 x 1200§Metam-80dium/ha (equivalent to 608.4 kg a.s./ha))
The application of the test item was done on May@, 2001. The application was done directly onto the soil
surface according to agricultural practice. Imm@?ately after application of each plot the test item was
incorporated with a rotavator (dept of this rotavﬁon treatment : approximately 15 — 25 cm) and the soil was
compressed with a roller. The soil surface of thé&test item treated plots was re-opened on June 13, 2001. The test
plots were mulched on June 30, 2001. Phaceli@ sp. was sown on July 07, 2001 to cover the soil surface.
The soil was aged under field conditim@? for 55 days. Soil samples were taken with a soil sampler of
approximately 5 cm diameter up to 10 cm@epth on July 25, 2001. From each of the 4 plots per treatment, 10 soil
samples were taken from different locations (40 samples per treatment group) and were mixed afterwards. The
soil was sieved to 5 mm. To mini@ e the influence of predators occurring in the soil, the samples were
defaunated. Therefore, the field s 'Ia'vas frozen for 2 days, kept at room temperature for 10 days and was frozen
again for 3 days. The water amoun of the soil was adjusted to 40-60 % of its maximum water holding capacity
with deionised water. O
Exposure route : \QQ’
The exposure units were glass vessels, closed tightly by plastic-lids to avoid water evaporation, filled with
approximately 30 g + 5 %%wet weight) natural soil (control and test item) or artificial soil (positive control). The
adult test organisms Wé exposed to the test item for 28 days. The number of living adult Collembola at 28 days
after application wasccounted. The number of juvenile Collembola at 28 days after application was counted
under binocular mieroscopes.
Feeding : After j ffoduction of the test organisms, approximately 2 mg of granulated dry yeast was spread over
the soil surfac the beginning of the test. Granulated dry yeast was added ad libitum weekly. The food was
moistened b og%irop of water.
Test conditigns :
temperaté&g :19-21°C
pH: 5%3'& start), 5.0 — 5.7 (at end)
wategContent : 14.8 —20.2 % (at start), 39.7 — 55.2 % (at end) of the maximum water holding capacity
ph(@period : 16/8 hours light/dark cycle
light intensity : 470 — 756 lux
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Findings :
(.0{0
Table B.9.7-1 : Summary of effects of the formulation Metam-Sodium 507 g a.s./L on Folsomia candida g an
extended laboratory test (;,Q
Evaluation criteria Control Positive control 608.4 lig%a.s./ha
O
Mortality of adult Collembola after 4 weeks 0.0% £ 0.0 % 42.0 % = 8.4 %* 14.00)% +8.9 %*
Number of Collembola after 4 weeks 244 £+ 87 323+ 64 &rﬁ 10 £ 126%*
Reproduction relative to control (%) - +32.4 Q)Q) +232
* statistically significantly different from the control é\,\)
Q
No abnormal behaviour or conditions were observed with the surviving Collembola. s‘o\'

All reproduction data were statistically analysed with a test for identifying outlie{p§Dixon, 1953). In the field
soil treated with 1200 L Metam-Sodium/ha, an outlier was identified (replicate@ : 1617 juvenile Collembola).
This value was therefore not considered. \,\(b
The coefficient of variation for reproduction was not met (35.65 % instead Q§%O % at maximum). As this study
was performed with field soils and as field soils are much more heterggéneous than the artificial soil used
normally for Collembola studies, this value was still acceptable. &

O

N
The reproduction in the control was very low. In the study, the me \reproduction in the control was 244 + 87
juvenile Collembola. Normally, the reproduction in the artificigb control soil ranges between 400 to 1000
juvenile Collembola. For this test, the soil was taken from the nefi=cultivated control plot of the earthworm field
study. The soil surface was very dry and hard when the samp,l@ were taken. To improve the conditions for the
Collembola during the study, the soil was sieved to 5 mm. @
The test item plots treated with 1200 L Metam-Sodium/lia showed an increased reproduction of Collembola
compared to the control (810 + 126 juvenile Collembota). The test item treated plots were cultivated several
times (rotavating on May 31, 2001, June 13, 2001; mufching on June 30, 2001; sowing of Phacelia on July 07,
2001). These procedures loosened the field soil. Thetgtore, the increased reproduction in the treated plots might
be a consequence of the cultivation which prob enabled a much more suitable soil structure and a better
growth of fungi which are the main food source oPFolsomia candida.
The reproduction in the positive control (323 £64 juvenile Collembola) is comparable to other tests performed
in artificial soil. Since the reproduction in ¢he control was very low, the reproduction in the positive control
showed an increase compared to the contr‘@ But the sensitivity of the test system was already demonstrated by
the mortality occurring in the positive C‘Z) ol.
Conclusions of the RMS: \‘Z?Q
The study is not acceptable. b(b
The reproduction of Collembolaéh the control was very low due to inappropriate soil conditions. The assessment
of the effects of metam-sodiyf and its metabolite MITC should be done in comparison with an agricultural
control (same soil cultivation) and not with an untreated control. Therefore, the results of this extended
laboratory study are incon&lusive.
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S
S
First tier risk assessment for non-target soil macro-organisms : Q)
-9
N

The risk assessment for non-target soil macro-organisms is based on the Guidance Document on Terr Hial
Ecotoxicology under Council Directive 91/414/EEC of October 2002. &
X

The intended uses of metam-sodium are : §

- carrot : 1 x 408 kg a.s./ha, field, soil injection + incorporation at 25 cm by rotavation Q)b

- cornsalad : 1 x 306 kg a.s./ha, field, soil injection + incorporation at 15 cm by rotavation=

- cucumber : 1 x 459 kg a.s./ha, greenhouse, drip-irrigation under a plastic film on the pldfting row

- eggplant/aubergine : 1 x 612 kg a.s./ha, greenhouse, drip-irrigation under a plastic on the planting
oW

- pepper : 1 x 612 kg a.s./ha, greenhouse, drip-irrigation under a plastic film on th@aming row

- potato : 1 x 153 kg a.s./ha, field, soil injection + incorporation at 25 cm by rotayation

- strawberry : 1 x 612 kg a.s./ha, field, drip-irrigation under a plastic film on t%&planting row

- tomato : 1 x 612 kg a.s./ha, greenhouse, drip-irrigation under a plastic fil the planting row

- tomato : 1 x 612 kg a.s./ha, field, soil injection at 5 cm + coverage by IQ\@n of soil

- grape: 1 x 1020 kg a.s./ha, field, soil injection at 40 cm at the site of t}oébde-rooted vine (0.2 L/m?)

N
®q

The application of metam-sodium is on bare soil; the product is incorporg‘gd into the soil (soil injection or drip

irrigation) and thereafter the soil is compressed with a roller. After a »@ting period of 2 to 4 weeks, the soil is

cultivated to allow the non-mineralised gasses to disperse. Since \product is phytotoxic, it is advisable to
perform a germination test (Cress-test) on samples of soils collecteg,%om the treated field, before planting.

As a general soil fumigant, it is expected that metam-sodium w@ﬁlave initial effects on the entire soil fauna and
flora, including Collembola populations. Therefore, the risk @(? metam-sodium and its metabolite MITC should
be addressed in terms of recovery in the field. An extende@jaboratory study is only able to assess the potential
for recolonisation, but not the actual recovery. Therefore, & semi-field or field study should demonstrate that the
field can be recolonised with Collembola from the bo@r stripes (off-field) or underlying soil layers (in-field).
This new field study can be integrated with the reque\)@d semi-field or field study for the non-target arthropods.

Non-target soil macro-organisms are not exposed&S the uses in greenhouse.
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Added in August 2010:
20{0
(o
A field trial to determine the effects of METAM-SODIUM on the non-target arthropod fauna of arabled}gld in
SW-France after one application in spring. (Aldershof S., 2010). &
Additional argumentation for recovery of Collembola and Gamasida. §
>
See study summary under B.9.5.3. i\@
&)‘D
Collembola: Q
0

X
The most abundant suborder, Arthropleona, collected from soil core samples, Werqulitially reduced after
injection with METAM-SODIUM. They remained adversely affected during the entirecseason, but from autumn
onwards densities were similar to the control, indicating full recovery (Figure B.9.7-193
The suborder Symphypleona collected from soil core samples were much lessrabundant (Figure B.9.7-2).
Initially no treatment related adverse effect was observed. During and after soil ifg%ction numbers were low both
in the test item treatment and in the control treatment. Only later in the seasohumbers collected in METAM-
SODIUM treated plots were lower than numbers found in control plots, bu@fferences were never statistically
significant.
Collembola collected with pitfalls were not identified beyond orde %gvel. They showed a transient but
statistically significant reduction up to two months after applicati igure B.9.7-3). Treatment effects on
collembolans sampled from the soil layer were less persistent thatveffects deduced from populations living
within the soil. Full recovery was observed in June 2008, two .@nths after treatment. Next season samples
confirmed these findings. &
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Figure B.9.7-3 : Density graphs total Collembola (pitfall samples)
20{0
~Q(b
Gamasida : )
Q

Gamasida were initially adversely and statistically significantly affected by the test item treatment 1@1ed1ately
following injection (Figure B.9.7-4: all stages pooled, Figure B.9.7-5: female stages and Fignre B.9.7-6;

juveniles and males). Recovery was observed to take place within two months after injection, densities of
both adult and juvenile stages were significantly reduced again in August and September 2008:Populations had
recovered at the end of the season (November 2009). 0-’

In spring 2009 female densities were statistically significantly lower than the control on QQ sampling moment
(10 April). However, this did not result in considerable reductions of juvenile popul@ns (Figure B.9.7-5),

hence it is unlikely that Gamasida populations would be reduced later in the seasgi. On the last sampling
moment in May 2009 differences compared to the control in adult and juvenile popu @ons were not statistically
significant and had reduced to ecologically acceptable levels below 50%, 1m ng recovery of Gamasida
populations in METAM-SODIUM treated plots.
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Figure B.9.7-6 : Density graphs Gamasida juveniles aeﬁ“\males (Gamasida, Acari) (soil samples)
o\’

Conclusions of the RMS :
There is no evidence from any of the density gr@%s in the field study of Aldershof (2010) that long-term effects
on soil dwelling macro-invertebrates occ due to metam-sodium treatment. All affected soil dwelling

invertebrates had fully recovered in abundaj@e within the same season and no adverse effects extended into the
year after treatment. \éb

O
The risk of metam-sodium and its méigbolite MITC to non-target soil macro-organisms is acceptable for the

intended field uses since recovery \yﬁmn 1 year after application was demonstrated (see also B.9.5.4).
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B.9.8. Effects on soil non-target micro-organisms (Annex IIA 8.5; Annex IIIA 10.7) o
-9
N
B.9.8.1 Impact of the active substance on soil microbial activity (Annex ITA 8.5) ‘Z;o

Not required. A laboratory study with the formulation Metam-Sodium 507 g a.s./L was performed. §

Metam-sodium is used as a soil fumigant, therefore a significant impact on the soil microbiologigal activity is
inherent to the product. Standard laboratory tests on nitrogen transformation and carbon minera@ation are thus
deemed to be not relevant. An extended laboratory study/field study was conducted instead, examci))ﬂfng the recovery

of the soil after treatment. o)

<
S

Q
B.9.8.2 Impact of the formulations on soil microbial activity (laboratory) (Annex 1A 10.7.1)
N

$

Field study to evaluate the effects of Metam sodium on the activity on the soil'Q@Qlcroﬂora. (Reis K.H., 2002).
>

S
$
Guidelines : %)
EPPO Decision-making scheme for the environmental risk assessment of%Tant protection chemicals. Chapter 7:
Soil microflora. EPPO Bulletin 24: 1-16, 1994 . §

SETAC Guideline : Procedures for assessing the environmental fa@nd ecotoxicity of pesticides, soil micro-
organisms, p. 40-42, March 1995 2

OECD Guideline 216 : Soil Microorganisms : Nitrogen Transfor,r\QeRion Test (2000)

OECD Guideline 217 : Soil Microorganisms : Carbon Transforination Test (200)

GLP : Q)‘Z?
<

Yes o

Material and Methods : \"Q

Test substance : Metam-Sodium, formulation containingg07 gas./L, batchn®: G130013149
Test species : soil micro-organisms as contained in th@)iologically active field soil
Type of test : laboratory test with soil samples col{g@%d from the field
)

Earthworm field test : Qb
Test site . The study was carried out on an ‘@rable field test site, situated in Darmstadt-Dieburg, Rossdorf in
Germany. The size of the test area was c@‘z’ 5000 m?. In 1998 winter wheat and in 1999 winter barley was
cultivated. In 2000, the field was uncultiv{%d after harvest of winter barley.
Test design : The experiment was of raﬁ%fomized block design with 4 treatments (untreated control, agricultural
control, treatment with 300 L Metar&%odium/ha and treatment with 1200 L Metam-sodium/ha), each with 4
replicates. Each plot measured 10 (EP (12.5 m x 8 m) with 3 m distance between the plots in the rows and 7 m
distance between the plots in tl{Q columns. One plot of each treatment group was fixed for use in the soil
microflora study. O
Treatments : th

- untreated control &

- agricultural contfdl (to check the mechanical impact)

- single treatm t 300 L Metam-Sodium/ha (152.1 kg a.s./ha)

- single treatment at 1200 L Metam-Sodium/ha (608.4 kg a.s./ha)
One week before a;%lication (May 24, 2001), a few weeds were cut and left in the field. The application of
Metam-Sodium \(% on bare soil on May 31, 2001. After application, each plot was immediately treated with a
rotavator to in Grkporate the test item up to a depth of 25 cm and compressed with a roller. Two weeks after the
application @%e 13, 2001), the soil was re-opened with a cultivator. Another soil cultivation was performed on
July 7, 200} using a rotary harrow to a depth of 5-8 cm. During this last cultivation, 10 kg/ha Phacelia
tanacetifblia was sown using a seed drill.
In the agricultural control the same soil cultivation was performed. The positive control and the untreated control
werediot cultivated.
Du@g the growing season, the plant cover in the Metam-Sodium treated groups and the agricultural control was

e or less equal. In winter 2001/2002, Phacelia tanacetifolia was killed by frost (in every plot) and the soil

-Gvas only covered by the remains of the dead Phacelia tanacetifolia and the wild weeds. Since the density of wild

AJ weeds in the test item groups (and especially in the 1200 L/ha group) was lower than in the agricultural control,

cg'.
N
&
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the test site did not ensure exactly the same conditions for every treatment group until the fourth samplingsa\

though in spring 2002 fallen off Phacelia tanacetifolia seeds were growing again. This means that in wisfer
2001/2002 between the third and the fourth sampling the plant cover in the test item group (especially ifrthe
1200 L/ha group) was lower than in the controls. The reduced plant cover provides a lower source of food,and is
therefore representing worst case conditions. &
&
Soil microflora laboratory test : Q)b
Soil lype silty/loamy sand N
untreated control : silty sand, 6.5 % clay, 39.0 % silt, 54.5 % sand, 0.69 % orgamc&@arbon <0.1 %
chalk, 41.8 — 51.7 % of maximum water holding capacity 0-’
- 300 L Metam-Sodium/ha : silty sand, 7.7 % clay, 37.1 % silt, 55.2 % sand, 0.99 %;&gamc carbon,
<0.1 % chalk, 41.8 — 51.7 % of maximum water holding capacity
- 1200 L Metam-Sodium/ha : loamy sand, 9.5 % clay, 33.1 % silt, 57.4 % sand Q«Sl % organic carbon, <
0.1 % chalk, 41.8 — 51.7 % of maximum water holding capacity @
Soil sampling collection dates from the field : QS
Soil samples were taken from the untreated control and the Metam-Sodium treate\@lots on following days :
pre-evaluation (- 6 days) : May 25, 2001 \{D
1 day after application : June 01, 2001 R
28 days after application : June 28, 2001 (Z)o)
56 days after application : July 26, 2001 Q-
102 days after application : September 10, 2001 . §
184 days after application : November 29, 2001 r§'
Additionally, at day 148 after application (October 24, 2001), a@mphng of the control and the agricultural
control plots was made. At day 184 after application (Novembg: 29, 2001), all control plots and the Metam-
Sodium treated plots were sampled by mix samples (5 individughsamples per plot were mixed to one sample)
Sampling scheme : The samplings were done by means of a t&vel taking soil from hole (depth approximately 5
cm to 15 cm) after the sod was removed. An excessive amgunt of soil was taken and carefully sieved to 5 mm
grain size.
Sampling method : 5 individual soil samples (rephcatesi@vere taken from 1 plot of each treatment group (control,
300 L Metam-Sodium/ha and 1200 L Metam- Sodlur;@na) They were taken from different locations of the plot :
4 samples were taken from each edge of the square (@pproximately 1 m) and one sample of the centre.
Positive control : Only in the laboratory a posié?/e control was made. At day O (field application of Metam-
Sodium), a soil sample was carefully sieved at a@rain size of 5 mm. The soil was moistened to approximately 50
% of the maximum water holding capacity. TH& final concentration was 75 mg Dinoterb/kg soil dry weight.
Test conditions : O()Z)
temperature : 20 — 22 °C (b
pH : 7.3 (- 6 days in control) — 6.2 (untllz%’ay 184), 7.3 — 6.1 (Metam-Sodium treated plots)
water content :  control : 11.4 % (stgg% 16.9 % (end), 6.2 % (min), 16.9 % (max)
300 L/ha : 12.7 %sgstart), 17.8 % (end), 8 % (min), 17.8 % (max)
1200 L/ha : 11@ % (start), 18.7 % (end), 5.3 % (min), 18.7 % (max)
light regime : in the dark ;\\'
Exposure time : 184 days fg;puntreated control and Metam-Sodium treated plots)
102 days (@or the positive control)
Nitrogen mineralisation_diud nitrification : Determination of the concentration of NH,", NO,” and NO5” was done
following extraction the soils with 0.1 M KCl-solution. The determination of ammonium was by means of
an ion sensitive ele@«rode and controller. The determination of nitrite and nitrate was by means of liquid
chromatography. 9\
Soil amendment ;. ?g glucose/kg moist soil for glucose induced respiration rate
Soil respiratioptrate : The measurement of the soil respiration was carried out by means of a pressure sensor.
The sensor regords the pressure in an isolated test system. Amounts of consumed oxygen are equivalent to the
formed CQE\QF he CO, is trapped (by KOH). Therefore the pressure decrease is directly linked to the respiration
rate. The‘éarbon dioxide release (oxygen consumption) was measured up to 24 consecutive hours.
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Findings ; S
0
Table B.9.8.2-1 : Influence of the formulation Metam-Sodium 507 g a.s./L on nitrogen transfor%ﬁon
individual samples o
Incubation Total NO;™ - N (mg N/100 g dry weight) and % deviation from the untreated é$ntrol
O
(days) Control 300 L Metam-Sodium/ha 1200 L Metam-Sadium/ha
N
(mg N/100 g) (mg N/100 g) (%) (mg N/100 g) K S (%)
-6 0.788 1.308* +66.0 0.584 O -259
1 1.178 1760 +49.4 0682 & ~42.1
28 0.520 3.098* + 496 1.5%@’ +190
56 0.628 4.826%* + 688 %&2* +380
102 0.290 0.076 -73.8 ((3\\\)0.038 - 86.9
184 0.112 0.156 +39.3 0\:}-’\ 0.226 +102
* statistically significantly different from the untreated control Qy
é\.
Incubation Total N, (mg N/100 g dry weight) and % de@)tion from the untreated control
(days) Control 300 L. Metam-Sodiungzha 1200 L Metam-Sodium/ha
X<
(mg N/100 g) (mg N/100 g) mb?%) (mg N/100 g) (%)
-6 1.222 2.390 n’\@er 95.6 0.888 -273
1 1700 2538 0 493 1.662 -2.24
28 0.842 4.646* b{\ +452 3.378%* + 301
N
56 0.912 5.67Q"QO + 522 3.898* + 327
N4
102 0.550 0§36 -38.9 0.298 -45.8
184 0.372 @@416 +11.8 0.486 +30.6

* statistically significantly different from the Q@éated control
Nunin : sum of NH,"-N, NO,-N and NO;-N &

Q
To determine the differences betw&‘gﬁ the untreated control and the agricultural control (mechanical impact)
plots, two of each were tested at 48 days after application. Differences in nitrate content of up to 60 % are
observed between the differentgo,ontrols. Also, individual differences between replicates within one plot are
frequently above 50 %, WhichrB%ads to the conclusion that the trigger value used in the laboratory studies which

accepts only 25 % differeni etween treated and control soil, is not applicable to field conditions.
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Table B.9.8.2-2 : Influence of the formulation Metam-Sodium 507 g a.s./L on nitrogen transformation (miqs&

samples) at day 184 -9
Evaluation criteria Control Agricultural 300 L/ha 1200 Igha
control &
NO;5™-N (mg N/100 g soil d.w.) 0.14 £ 0.01 0.23+£0.06 0.24 £ 0.04 03% +0.04
) (o]
Ninin (mg N/100 g soil d.w.) 0.14+£0.01 0.23 £ 0.06 0.24 £ 0.04 (v\@().36 +0.04
Deviation of plot samples 34.1 45.2 46.2 Q)ﬂ 45.9
% of untreated control 0 +64.3 + 71.4‘;()@ +100.0
Significance to untreated control - * ”j\(@ *
\<
% of agricultural control -39.1 0 @.35 +21.7
Significance to agricultural control n.s - . § n.s n.s.
Numin : sum of NH,-N, NO,-N and NO;-N \{D
Deviation of plot samples calculated as : ((Value,,,, — Value,,;,) x 100) / Value,,,, R’
* statistically significantly different Q)Q)
n.s. not statistically significantly different <&

&
There was a statistically significant difference between the Metar%‘godium treated plots and the untreated
control plots but not with the agricultural control plots. This indicates that the mechanical impact of agricultural
machines cultivating the soil had a tolerable effect on the nitrogeﬁ\cﬁlrnover in the agricultural plots. The impact
on the nitrogen content is therefore mainly caused by the mechantcal impact of the agricultural machines and not
by Metam-Sodium. >
&
Table B.9.8.2-3 : Influence of the formulation Metam-Sodi%m 507 g a.s./L on carbon transformation (individual

samples) ,5’

Incubation Mean microbial re@\iration rate (mg CO,/100 g soil d.w./h) and
(days) % d@lation from the untreated control
Control 30@!‘? Metam-Sodium/ha 1200 L Metam-Sodium/ha
(mg/100 g/h) (nf]g/(qﬂﬂ g/h) (%) (mg/100 g/h) (%)
-6 1.958 RORRL -8.99 2,018 +3.06
1 1.600 4130 0.560 -65.0 0.460 -71.3
28 2073 2| 2.007 -3.18 2.425 +17.0
56 1.3?@0 0.873 -37.4 1.170 - 16.1
102 13‘?‘6 0.621 -51.9 1.000 -22.5
184 . \@534 0.359 -32.8 0.711 +33.1
&

To determine the differences between the untreated control and the agricultural control (mechanical impact)
plots, two of each élere tested at 148 days after application. Differences in respiration rate between controls of u
to 36 % are obsérved. Also individual differences between replicates ranged from 17 % to 36 % (mostly above
30 %). This lezgg to the conclusion that the trigger value used in the laboratory studies, which accepts only 25 %
difference b&ﬁWeen treated and control soil, is not applicable to field conditions.

\

s\O
X
&
$
(@)
Y
&
Cg'.
S
&
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Table B.9.8.2-4 : Influence of the formulation Metam-Sodium 507 g a.s./L on carbon transformation (mig

samples) at day 184 -9
Evaluation criteria Control Agricultural 300 L/ha 1200 ;
control §
mg CO, /100 g soil d.w./ha 0.643 £0.15 0.549 £ 0.10 0.446 £ 0.09 Q +0.11
Deviation of plot samples 37.0 353 35.5 (\\@o 34.2
% of untreated control 0 -14.6 306 & -7.00
Significance to untreated control - n.s. n.s. \~Q® n.s.
% of agricultural control +17.1 0 - lé‘@ +8.93
Significance to agricultural control n.s. - &‘éos n.s.
Deviation of plot samples calculated as : ((Value,,,, — Value,,;,) x 100) / Value ., Q<
* statistically significantly different \\'O
n.s. not statistically significantly different ’ %\\fb
S

The study was valid since the positive control Dinoterb treated soil differe% by more than 25 % from the control

in the carbon mineralisation test and the soil nitrogen turnover test. Tl\k&ifferences were statistically significant

different.

Conclusions of the RMS :

&
&S
N
&

5 . . N .
The study is acceptable although high variations were observéd between replicates from the untreated control

and the agricultural control.

Q
A soil microflora laboratory test was conducted with sp1

J\l samples from the earthworm field study with

application rates of 300 and 1200 L Metam-Sodium/ha eé%livalent to 152.1 and 608.4 kg a.s./ha). The effects of
metam-sodium and its metabolite MITC on nitrogen a

were not drastically impaired. §
)
2
&
@‘b
(bq
\&
O
o
Q
o
Qb
9
\}‘b
Ny
A(b
OQ)
&
3
\O
3
OJQ
N
«Q
'S
4
S
OO
@b
N
6 .
N
&

carbon transformation were transient and the processes
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The notifier submitted also two publications :
(._0{0
(
Effect of soil fumigation with Vapam on the dynamics of soil microflora and their related biochemical qg%vity.
(Sinha A.P., Agnihotri V.P., Kishan Singh, 1979). <
Q
(o)
Some literature is available describing the effect of metam (MITC) on non-target soil microflora. Sinl@et al. (1979)
investigated the effects of metam-sodium on the dynamics of soil microflora. N

Fungal propagules, in general, were drastically reduced in metam-sodium amended soils. The tox{€ant from 250 to
1000 ppm was lethal to Fusarium spp. Only in the early part of the experiment, higher conce@gétions of metam-
sodium appreciably reduced the population of bacteria and actinomycetes, though 1ater;%n, their population
gradually increased. The numbers of Azotobacter in soil amended with 125, 250 and §00 ppm did not alter
appreciably, but their population in treated soils increased over the check on the 45" day. All concentrations of
metam-sodium lowered the population of Rhizobia. N

Metam-sodium produced inhibitory effect on soil nitrification, inhibition period §ying with the amount of
chemical applied initially. metam-sodium from 125 to 500 ppm stimulated the a@oniﬁcation process, while its
higher concentration (1000 ppm) produced detrimental effect for 15 days. The ~L&Zicant increased CO, production
for first 32 days. RY

Results suggest that extraordinary success of metam-sodium in controllin @%ﬂ—bome infections of Pythium and
Rhizoctonia was not entirely due to its fungicidal action. Partly it was also%:le to an increase in the population of
known antagonists of these pathogens in fumigated soils. . \QQ

&
. coo
Evolution of the fungus flora following different soil treatments.,\ elvaert W., 1974).

>
Welvaert (1973) studied the evolution of soil flora after differ@ types of soil treatment. One of the treatments was
fumigation in greenhouses with 100 L/ha metam-sodium. g,
Soil samples were analyzed for the presence of soil fung‘?before, immediately after treatment and 1, 3 and 12
months after treatment. For maximum one month, groggl of the fungi was inhibited. Afterward the population
recovered. It was found that after chemical disinfeo@n, repopulation occurs generally more quickly than after
steaming. Especially the antagonists of parasitic organisms recovered well, such as Penicillium spp., which gives
rise to synergistic action called “induced antagonig >,
&
Conclusions of the RMS: Q)Q)
These publications do not allow evaluatiﬂ? the effects of metam-sodium and its metabolite MITC on non-target
soil micro-organisms. QQ?
4
b‘b
B.9.8.3 Further laboratory, .g&shouse or field-testing to investigate impact on soil microbial activity
(Annex IIIA 10.7.2) >

Q
A&
o
Not required. QS)
&
\O
>
c,_,Q
N
«Q
S
(%)
$
OO
@b
&
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B.9.8.4 Summary of studies on soil non-target micro-organisms — exposure and risk assessment for soil Qo
non-target micro-organisms (0{0
Q;Q(b
Risk assessment for non-target soil micro-organims : &
Q
®)
The risk assessment for non-target soil micro-organisms is based on the Guidance Document gx Terrestrial
Ecotoxicology under Council Directive 91/414/EEC of October 2002. (‘\’\
U
L
The intended uses of metam-sodium are : @Q’

- carrot : 1 x 408 kg a.s./ha, field, soil injection + incorporation at 25 cm by rotavati

- cornsalad : 1 x 306 kg a.s./ha, field, soil injection + incorporation at 15 cm by rofavation

- cucumber : 1 x 459 kg a.s./ha, greenhouse, drip-irrigation under a plastic film g the planting row

- eggplant/aubergine : 1 x 612 kg a.s./ha, greenhouse, drip-irrigation under a @l’astic film on the planting

row

- pepper : 1 x 612 kg a.s./ha, greenhouse, drip-irrigation under a plastic ﬁl@%n the planting row

- potato : 1 x 153 kg a.s./ha, field, soil injection + incorporation at 25 cnxBy rotavation

- strawberry : 1 x 612 kg a.s./ha, field, drip-irrigation under a plastic filth on the planting row

- tomato : 1 x 612 kg a.s./ha, greenhouse, drip-irrigation under a pl%gi"ﬂm on the planting row

- tomato : 1 x 612 kg a.s./ha, field, soil injection at 5 cm + coverageby 10 cm of soil

- grape: 1 x 1020 kg a.s./ha, field, soil injection at 40 cm at the, {(é of the de-rooted vine (0.2 L/m?)

&
.o_,o

The application of metam-sodium is on bare soil; the product is \i@\corporated into the soil (soil injection or drip
irrigation) and thereafter the soil is compressed with a roller. After a waiting period of 2 to 4 weeks, the soil is
cultivated to allow the non-mineralised gasses to disperse. &ce the product is phytotoxic, it is advisable to
perform a germination test (Cress-test) on samples of soil§Q @{ﬂected from the treated field, before planting.

x
As a general soil fumigant, it is expected that metam-sq@um will have initial effects on the entire soil fauna and
flora, including non-target soil micro-organisms. The@fore, the risk of metam-sodium and its metabolite MITC
should be addressed in terms of recovery in the field)
9
A soil microflora laboratory test (Reis K.H., 2) was conducted with soil samples from the earthworm field
study with application rates of 300 and 1200 etam-Sodium/ha (equivalent to 152.1 and 608.4 kg a.s./ha). The
effects of metam-sodium and its metabolite&HTC on nitrogen and carbon transformation were transient and the
processes were not drastically impaired. C\)&
o
Non-target soil micro-organisms are ‘gﬁ exposed to the uses in greenhouse.
b‘b
;\\'OQ
In conclusion, the risk of \@tam—sodium and its metabolite MITC to non-target soil micro-organisms is
acceptable for the intended @ses.
%)
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B.9.9 Effects on other non-target organisms (flora and fauna) believed to be at risk (Annex IIA 8.6; Ann é\
I1IA 10.8) -9
&
Q
) Q
Not required. $
bo°
First tier risk assessment for non-target terrestrial plants : ix@
o
s
S

. . . . Qo .
The risk assessment for non-target terrestrial plants is based on the Guidance Do@ent on Terrestrial
8

Ecotoxicology under Council Directive 91/414/EEC of October 2002. &
\
The intended uses of metam-sodium are : So

- carrot : 1 x 408 kg a.s./ha, field, soil injection + incorporation at 25 cm by {Qﬁwation

- cornsalad : 1 x 306 kg a.s./ha, field, soil injection + incorporation at 15 Q@ by rotavation

- cucumber : 1 x 459 kg a.s./ha, greenhouse, drip-irrigation under a plas,g'@ﬁlm on the planting row

- eggplant/aubergine : 1 x 612 kg a.s./ha, greenhouse, drip-irrigation @der a plastic film on the planting

row Q

- pepper : 1 x 612 kg a.s./ha, greenhouse, drip-irrigation under a plz%_tic film on the planting row

- potato : 1 x 153 kg a.s./ha, field, soil injection + incorporation @5 cm by rotavation

- strawberry : 1 x 612 kg a.s./ha, field, drip-irrigation under a@s’[ic film on the planting row

- tomato : 1 x 612 kg a.s./ha, greenhouse, drip-irrigation un,d@ a plastic film on the planting row

- tomato : 1 x 612 kg a.s./ha, field, soil injection at 5 cm {r\@?)verage by 10 cm of soil

- grape: 1 x 1020 kg a.s./ha, field, soil injection at 40 c(brh)at the site of the de-rooted vine (0.2 L/m?)

&
. . . . . @ . . . . . . . . .
The application of metam-sodium is on bare soil; the prc{&tct is incorporated into the soil (soil injection or drip

irrigation) and thereafter the soil is compressed with Q@roller. The mode of application excludes the off-field
exposure.

NS
>
>
>
N

In conclusion, the risk of metam-sodium and i#8 metabolite MITC to non-target terrestrial plants is acceptable for

the intended uses. QQ_,’
38
Q
o
Q
ol
Qb
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\}‘b
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B.9.10 Effects on biological methods of sewage treatment (Annex IIA 8.7) 6\
(.0@
(
Activated sludge respiration inhibition test of Metam-sodium. (Van der Kerken K., 2002). Q;Q
sQ
X
- S
Guidelines : >

OECD Guidline 209 : Activated Sludge : Respiration Inhibition Test
EPA Guideline : 712-C-96-168 : OPPTS 850.6800 — modified activated sludge, respiration 1&1b1t10n test for
sparingly soluble chemicals

Directive 87/302/EEC : Part 11.C : Methods for Determination of Ecotoxicity : Biotic Dq@datlon — Activated
Sludge : Respiration Inhibition Test. Official Journal of the European Communities L133,6f 30.05.1988

“A statistical procedure for modelling continuous toxicity data”, Bruce and Versteeg. Efyvironmental Toxicology

and Chemistry, vol. 11, pp. 1485-1494, 1992 {0\5
GLP : o
Yes ~,\\'O
Material and Methods : \,}"D

Test substance : Metam-Sodium, formulation containing 512 g a.s./L, batch n&{?32 E 28/6
Test species : activated sludge from domestic sewage treatment Q

Type of test : The inhibitory effect of metam-sodium on the oxygen conség;ptlon of activated sludge suspension
was determined for a contact time of 3 hours. Q

Microbial inoculum : 4 g/ mixed liquor suspended solids level, pH : r§39

Test design : 2 replicates for the water control, 1 replicate per treatra@ﬁ

Applied concentrations :

control; positive control (3,5-dichlorophenol); 0.1, 0.32, 1.0, 3. kS 10.1,32.0 mg a.s./L

Test conditions : J\Q,
temperature : 18.4 —19.3 °C o
pH : 7.59 — 7.77 (start), 7.66 — 7.99 (end) N
Findings : O

Inhibitory effects : The inhibition after 3 hours contac@tlme was 1.8 %, 9.1 %, 30 %, 51 %, 64 % and 69 % at the
treatment levels of 0.1, 0.32, 1.0, 3.18, 10.1 and 32 @ng a.s./L.

Validity : Respiration rates for the two control Ve@s were comparable.

Reference substance : The calculated ECs, of 3{§>dlchlorophenol was 6.30 mg/L after 3 hours.

Conclusions : (b

The study is acceptable. Q,
Endpoints : C\)éb
ECs (activated sludge, 3 hours) = 4. 36ng a.s./L
N4
b‘b
<
i
Q‘D
N
A(b
OQ)
&
3
\O
>
Q
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N
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B.9.11 Batches used for the ecotox studies o)
5°
*Q(b
Added in June 2008 and accepted by PRAPeR 53: o)
$
Q

(o)
The applicant provided an overview of all ecotoxicological studies and available information on (g)e test items
used. This is presented in Volume 4 of the DAR under C.1.2.3 on p. 24-26. Ny

RMS considers that information submitted is sufficiently addressing the issue on ecotox batche&(Z>

Added in August 2010:

Ecotoxicological data on DMTU o
-O
N
>

S

LN

After the meeting of experts (July 2008) EFSA identified a data gap to proﬁ@ ecotoxicological data to address
the equivalence of the relevant impurity DMTU compared with metam-sogi_ .

Statement of the notifier: . §

N,N’-dimethylthiourea is a minor impurity in the end product. An v§view of the ecotoxicological studies and
available information of the test item used is given in the Volun@4 of the DAR. For all sources of metam-
sodium and metam-potassium test substance, it was demonstrat,e\é\or it can reasonably be expected that DMTU
was present as an impurity in the study. The ecotoxicologal pr(()ggrties of DMTU are therefore covered by studies
on metam-sodium / metam-potassium. &

Q
Basic ecotoxicological properties of DMTU are available.éﬁd can be compared with the properties of metam. For
chronic endpoints, MITC is a better basis for compar@n as metam is very rapidly degraded into MITC. The
comparison below clearly shows that the impurity Dg}@"U is less toxic than the active substance metam-sodium.
(@)
Table B.9.11-1 : Comparison of the ecotoxicit%ﬁgween the active substance metam, its metabolite MITC and
the impurity DMTU IN

O
Metam 2 MITC DMTU*
Bioaccumulation Not bioa@:(gmulable Not bioaccumulable
o
Fish : Q LCs, 7 days: 465 mg/L
—— Y
Brachydanio rerio ?»(b
Fish: ,\OQ NOEC 28 d: LCs, 60 days: 135 mg/L
Oncorhynchus mykiss \\,Z;' 0.004 mg/mL
Daphnia magna Q)A(b ECsy 48 h: 0.99 mg ECs, 48 hours: 193 mg/L
O a.s./L
<7
Daphnia (immobilisation) NOEC reproduction: | ECsg, 21 days: 59 mg/L
T 0.00625 mg/L
* Ref: Material S?,'gty Data Sheet; Ekaland DMTU CR-CB (2007)
Q
2
Conclusior(§f RMS:

Informatigﬁ on the ecotoxicological batches is presented in Volume 4 of the DAR.

It can é%asonably be expected that DMTU was also present as an impurity in the test items used in the
ecotaxicological studies and therefore the ecotoxicological properties of DMTU are expected to be covered by
thg)fs?tudies on metam-sodium or metam-potassium.

Furthermore, a comparison of some acute and chronic ecotoxicological endpoints of DMTU with those of metam

&gand MITC, respectively, indicates that DMTU is clearly less ecotoxic than the active substance.

cg'.
N
&
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)
Finally, in the environmental fate section it was demonstrated that DMTU is not persistent, the geomean DT, (&‘
DMTU in soils being 0.23 (0.15-0.35) days. This implies that no long-term exposure to DMTU is to be expect&d.
Taking the above considerations into account, the exposure to DMTU is limited, the ecotoxicity of DMT#J is
assessed by the available data package and the risk assessment of DMTU is covered by the risk assessmeht for
metam and MITC. Therefore, RMS concludes that the risk of DMTU to non-target organisms is acceptatile.
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B.9.12 References relied on 6\
X
B.9.12.1 Ecotoxicology of the active substance (Annex IIA 8) Q‘Z?
ol
Annex point | Author(s) |Date Title Data ébwner
/ reference Source (where different from company) Protectio c)b
number Company, Report No Claimed§
GLP or GEP status (where relevant), 0&)
Published or not Y/
A 8.1.1 /01 Munk R 1985-12  |Avian single dose oral LD50 Metam sodium oY USATF
(aqueous solution) to the Bobwhite quail (}Q
BASF AG, 86/0521 N
Not GLP +
Not published ;\OQ
ITA 8.1.2/01 |Pedersen  [1993-09-01 Metam Concentrate: 8 Day acute Dietargl?' Y USATF
CA, LC50 study in Bobwhite quail R
Solatycki Bio-life, 127-001-01 @
AM GLP <&
Not published s
ITA 8.1.2/02 |Pedersen  |1993-09-01 Metam Concentrate: 10 Day @ﬁe Dietary Y USATF
CA, LC50 Study in Mallard Dup@ngs
Solatycki Bio-Life, 127-002-02 ,\\\
AM GLP >
Not published o0
ITIA 8.2.1 /03 |Howard DJ,[1971-01-25{Vapam: Safety eval@\ﬁon on Rainbow trout Y USATF
Johnston Woodard Researc@@orporation, RIC0658
CD Not GLP Qe
Not published®>
ITIA 8.2.1 /04 |Zok S 2002-06-25|Methylisocyanate (metabolite of BAS 002 N, Y KST,
dazomet) agute toxicity study on the rainbow Taminco
trout (Ofieorhynchus mykiss) in a semistatic
systemilover 96 hours
BA@ AG, 2002/1006168
Yot published
11A 8.2.1/05 [Schupner J, [1991-09- 12150 MITC: The acute toxicity of MITC Y Bayer
Stachura B b;z;' Technical to Rainbow trout, Oncorhynchus CropScience
o mykiss, in a flow through system
;\\'O Nor-Am Chemical Company, S02AF
i GLP
v Not published
ITIA 8.2.1 /06 |Gelbke T?;‘,ZJ 1986-04  |Report on the study of Acute Toxicity of Y USATF
Munk &/ Metam sodium in the Bluegill (Lepomis
Q Macrochirus Raf.)
N BASF AG Ludwigshafen, 86/0512
& Not GLP
o Not published
IIA 8.2.1 /08Howard DJ,|1970-12-30|Vapam safety evaluation on Bluegill sunfish Y USA TF
:\@ Johnston Woodard Research Corporation
N T-2173
é\ Not GLP
N Not published
I
@bo
&
I3
S
&




Metam-sodium
Belgium

9-131

Volume 3 — Annex B — Ecotoxicology

August 2007,

revised in August 2010

Annex point
/ reference
number

Author(s)

Date

Title

Source (where different from company)
Company, Report No

GLP or GEP status (where relevant),
Published or not

Data
Protection
Claimed

1A 8.2.1 /09

Schupner J,
Stachura B

1991-09-04

W149 MITC: The acute toxicity of MITC
Technical to Bluegill sunfish, Lepomis
macrochirus, in a flow through system
Nor-Am Chemical Company, 501 AF
GLP

Not published

Bayer

P, .
‘CropScience

A 8.2.1/11

Howard DJ,
Johnston
CD

1970-12-14

Vapam Safety evaluation on Cyprinodon
variegatus (Broad Killifish)

Woodard Research Corporation, T-2175
Not GLP S
Not published O

Q
L

4

USA TF

A 8.2.1/12

Howard DJ,
Johnston
CD

1970-12-07

Vapam Safety Evaluation on Striped é\g?btis
Woodard Research Corporation, T-
Not GLP )
Not published $

USATF

ITA 8.2.2.1/01

Munk R

1990-02-23

Sublethal toxic effects on rainbgw trout
(Salmo gairdneri RICH. = Q#eorhynchus
mykiss) of Methylisothiocyanat (MITC)
BASF AG, 42F0761/898\1 5, BASF 90/10055
GLP 14

. &
Not published o

KST,
Taminco

1A 8.2.4 /01

Bias, Merz

1985-05

Determination of {IE Acute toxicity of BASF
005 00 N metaraSodium 510 g/l to the
Waterflea D, ia Magna Straus

BASF AG, 8570497

Not GLP &5

Not published

USATF

ITA 8.2.4 /03

Dohmen
GP

2002-07-22

0|
&

Vé)ASF AG, 58330, BASF 2002/ 1006188

Effect®f Methylisothiocyanate on the
imr&f)ility of Daphnia magna STRAUS in a
our semi-static, acute toxicity test

LP
Not published

KST,
Taminco

ITA 8.2.5 /01

Jatzek

2001A4T-30
&

N\
&
o

Methylisthiocyanat — Determination of the
chronic effect on the reproduction of the
water flea Daphnia magna STRAUS
BASF AG, 99/0547/51/2BASF 2002/
1000250

GLP

Not published

KST,
Taminco

ITA 8.2.6 /01

2003-05-14

Metam sodium 510 g/l. Algal growth
inhibition assay

Huntingdon, UCB 833/023032

GLP

Not published

Taminco,
Buckman

Kubitza J

1998-09-15

Effect of Methyl isothiocyanate on the
Growth of the Green Alga
Pseudokirchneriella subcapitata
BASF AG 48881, BASF 98/10767
GLP

Not published

KST,
Taminco




o
9-132 &
Metam-sodium Volume 3 — Annex B — Ecotoxicology August 2007, §
Belgium revised in August 2010 boo
<
Annex point | Author(s) [Date Title Data Owner O
/ reference Source (where different from company) Protection (0{0
number Company, Report No Claimed Q(D
GLP or GEP status (where relevant), Q
Published or not Y/N Q{\'\
ITIA 8.2.6 /03 |KubitzaJ |2002-07-03|Effect of Methylisothiocyanate on the growth Y g\gT,
of the blue-green alga Anabaena flos-aquae gbl“aminco
BASF AG, 106691 —-BASF 2002/ 1006170 Q@
GLP S
Not published N
IIA 8.2.8 /01 |Junker M  |2002-07-18|Effect of methyl isocyanate (metabolite of oY Taminco,
BAS 002 N, Dazomet) on the growth of c‘oé\ KST
Lemna gibba N
BASF AG, 121437, 2002/ 1006181 +
GLP . §
. S
Not published 0
IIA 8.3.2/01 |Drexler A [2002-03-20|Extended laboratory study on the effect&of Y Taminco,
Metam-Sodium on reproduction of FMC Foret,
beetles Aleochara bilineata exposegét-o soil Lainco
residues aged under field condi‘gi@s
Ibacon, 9204071 &
GLP ) <./JO
Not published N
1A 8.4.2/01 |Lihrs U [2002-09-19|Field Study to Evaluate the Effects of Metam- Y Taminco,
sodium on Earthwo FMC Foret,
Ibacon, 9201023 Lainco
GLP \‘,Q
Not published O
ITIA 8.4.2/02 |Lihrs U.  |2007-07-19|Statement to Rhnal Report: Field Study to Y Taminco
Evaluate th@ffects of Metam-sodium on
Eaﬂhwor@
Tbacon, 9201023
GLP @
Notgfiblished
ITA 8.5/01 |Reis K-H |2002-05-31 ’%éﬁi study to Evaluate the Effects of Metam- Y Taminco
dium on the Activity of the Soil Microflora
o [ibacon, 9202080
bz‘zy‘ GLP
o Not published
A 8.7/01 |Van der 20 5 |Activated sludge respiration inhibition test of Y Taminco,
Kerken K \\}Q’ Metam Sodium Buckman,
R Lisec, WE-09-044 FMC Foret,
4 GLP Lainco
S) Not published
3
\O
@
Q
(2
&
«Q
'S
‘)
S
OC)
@b
&
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B.9.12.2 Ecotoxicology of the formulations (Annex IIIA 10) Q)

Annex point | Author(s) |Date Title Data
/ reference Source (where different from company) Protection Q
number Company, Report No Claimed &
GLP or GEP status (where relevant), §
Published or not Y/N \c)b
1A Noordam |2010-02- |Bird censuses on sterilized and unsterilized Y (Z} Taminco
10.1.2/01 A, Bakker |01 carrot plots in Les Landes, France during S
F spring 2008. ~Q®
MITOX Consultants o>
Unpublished Study number R-TO06BIR N
GLP: no \§0
=)
Not published R
ITA Bakker F; [2010-02- |Metam sodium: A field study to determin@ Y Taminco
10.1.4/01 RoigJ 05 residues in carrot field invertebrates as \{D
potential food items for birds and smal
IITA 10.3/02 mammals in SW France. Q)o-)
Mitox Consultants <&
Report N° TOO4IRW S
GLP:yes \(’3\'
Not published O
ITIA 10.1/01. [Brown KC [2010-01- |The acute Risk to Birds and"Mammals Y Taminco
IITA 10.3/03 26 potentially exposed foll@)lng proposed
commercial use of M Sodium
No report number Q;\
GLP : no »
Not published ©
IITIA 10.2 /01 |Farrelly E. | 2004-11- |Aquatic Risk@ssessment for Metam-sodium Y Taminco
22 |and MITC &
Exponentdpternational Limited
Not pubfished
Not
IITA 10.3/01. |Bakker F, [2010-01 Sm(g"mammal survey on sterilized and Y Taminco
Reich T erilized carrot plots and at the field
rimeter in a commercial arable field in Les
Q?( andes, France during spring 2008. MITOX
b{ﬁ' Unpublished
o study number R-TO05SMA.
O GLP: no
Q& Not published
IITA Aldershof \@10—01— A field trial to determine the effects of Y Taminco
10.5.2/01 S. 213 METAM-SODIUM on the non-target
IIA QS) arthropod fauna of arable land in SW-France
10.6.2/01 Q after one application in spring
s\(b MITOX Consultants, Amsterdam, The
\O Netherlands
I Report No. TO03FFW
o GLP: yes
§ Not published
mA < [BrownK. [2009 Position paper to address the risk to Y Taminco
10.6. ]é}b\f earthworms from metam-sodium
£ Ecotoxicologist and Environmental
(}) Consultant, Plymouth, Devon, PL7 4EB
bo England
- GLP: no
Ny Not published
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/ reference Source (where different from company) Protection (0{0
number Company, Report No Claimed Q(b
GLP or GEP status (where relevant), Q
Published or not Y/N Q{\'\
10.6.2/02  [Bakker F  [2010 Bakker F.(2010) A field trial to determine Y Taminco
the effects of METAM-SODIUM on the i\‘@
non-target arthropod fauna of arable land in &
SW-France after one application in spring. Q)Q)
Additional argumentation for recovery of Q
Collembola and Gamasida. o>
MITOX Consultants (}Q
Unpublished Study Number TOO3FFW N
(additional argumentation) Q{\
GLP: yes Qo
Not published O
10.9/01 Anonymou [2007 Material Safety Data Sheet {3’ N Public
s Ekaland DMTU CR-CB D
Version : 1 Q'
Not GLP S
Published N
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