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Secretariat for the Rotterdam Convention on the Prior Informed Consent Procedure & am
Jor Certain Hazardous Chemicals and Pesticides in International Trade \\i\‘ '1}\//

FORM

FOR NOTIFICATION OF FINAL REGULATORY ACTION
TO BAN OR SEVERELY RESTRICT A CHEMICAL

IMPORTANT: See instructions before filling in the form

COUNTRY: EUROPEAN COMMUNITY

(Member States: Austria, Belgium, Bulgaria, Cyprus, Czech Republic, Denmark, Estonia, Finland,
France, Germany, Greece, Hungary, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, the
Netherlands, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden and United Kingdom)

PART I: PROPERTIES, IDENTIFICATION AND USES

IDENTITY OF CHEMICAL :
1.1 | Common name - | A carbaryl

1.2 :35.Chémic'a"l"'ﬁ@méiéécdfﬁiﬁg"tbiiaii;15 | TUPAC: 1-naphthyl-N-methylcarbamate
' internationally recognized -~

nomenclature {e.g. ITUPAC), -~ | CA: 1-naphthalenyl-methylcarbamate
wliere sich nomenclature exists
1.3 Trade names and names of Formulation types: Suspension concentrate
| preparations Trade names include: Sevin XLR plus, Tercyl

1.4 Code numbers
1.4.1 | CAS number 63-25-2

1.4.2 | Harmonized System customs code | 292429 95

1.4.3 | Other numbers (specify the | EINECS: 200-555-0
numbering system) _ CIPAC: 26

1.5  Indication regarding previous notification on:this chemical, if any

1.5.1 | X This is a first time notification of final regulatory action on this chemical.

1.52 | O This is a modification of a previous notification of final regulatory action on this chemical.

The sections modified are:

O This notification replaces all previously submitted notifications on this chemical.

PLEASE RETURN THE COMPLETED FORM TO:

Secretariat for the Rotterdam Convention OR Secretariat for the Rotterdam Convention
Plant Protection Service UNEP Chemicals
Plant Production and Protection Division, FAQ

Viale delle Terme di Caracalla 11-13, Chemin des Anémones
00100 Rome, Italy CH — 1219 Chételaine, Geneva, Switzerland
Tel: (+39 06) 5703 3441 Tel: (+41 22) 917 8183
Fax: (+39 06) 5705 6347 Fax: (+41 22) 797 3460
E-mail: pic@fao.org E-mail: pic@unep.ch
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Date of issue of the previous notification:

1.6 Information on hazard classification where the chemical is subject to classification requirements
International classification systems - o , ~ Hazard class

WHO Classification Acute Hazard. II Moderately hazardous

EPA Acute rating. Product label 2 Moderately toxic

(Formulation) I
(‘Tercyl’ 85WP) II
(‘Sevin’ 80S) HI

IARC 3, Unclassifiable

UN -

Classification of the EC in accordance with Council Xn; Harmful

directive 67/548/EEC N; Dangerous for the environment
Carcinogen Category 3

R20; Harmful by inhalation

R22; Harmful if swallowed

R40; Limited evidence of a carcinogenic effect
R50; Very toxic to aquatic organisms

Other classification systems | Hazard class

1.7 Use or uses of the chemical

L7.1 | X Pesticide

Describe the uses of the chemical as a pesticide in your country:

Carbaryl belongs to a class of carbamate insecticides and acaricides. It is a weak cholinesterase
inhibitor. Carbaryl is used as a plant growth regulator, applied by tractor mounted orchard sprayer to
apple trees at a rate of 0.9 kg/ha for the purpose of fruit thinning.

172 0 Industrial

| Describe the industrial uses of the chemical in your country:
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Structural Formula;:

Appearance:
Odour:
Melting Point:
Boiling Point:

Vapour Pressure:

Volatility:

. Henry’s Law Constant:
.| Solubility in Water:

‘;?_Solubility in Organic Solvents:

Density:
Dissociation Constant (pKa):
Log Py

Hydrolysis Rate:

1.8 Properties _
1.8.1 | Description of physico-chemical properties of the chemical J
Minimum Purity: 990 g/kg
FAO Specification: 980 % 20 g/kg
Molecular Formula: CoHy NO,
Molecular Mass: 201.2 g/mol

White powder (purity 99.1%)
No characteristic odour

138.0 & 0.2°C (purity 99.1%)

210°C (Mean boiling point by differential

Scanning Calorimetry)

212.0 % 0.2°C (boiling point by photocell detection

method) (purity 99.1%)

4,16 x 10° £ 4.51 x 10° Pa at 23.5°C (purity 99.1%)

92 x 10° Pa m® mol™ at 20°C

at 20 £ 0.5°C (purity 99.1%) (mg/l)

pH4:9.4+02
pH7:9.1£03
pH9: 7.2+ 0.3

at 20°C £ 0.5 (purity 99.1%) (g/Ix:
methanol 75-100
acetone 150-200
ethyl acetate 75-100
1,2 dichloroethane 100-200
xylene: 9.86
n-heptane 0.25
acetonitrile 100-200

dimethylsulfoxide >600

1.21 £ 0.01 g/em’ at 20°C
10.4 + 0.4 at 24.3 + 0.1°C (purity 99.7%)
2.36 £ 0.012 at 23 & 2°C in Milli-Q purified water
(neutral pH) (purity 99.8%)
pHS5: stable
pH7: 11.6-12.5 days
pH9: 3.2 hours

Carbaryl is not a readily combustible solid and is not explosive
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1.8.2

Description of toxicological properties of the chemical |

Absorption, distribution, excretion and metabolism in mammals:

Carbaryl is rapidly absorbed and is widely distributed in rats, with the highest levels reported in the
kidoeys after seven days. Carbaryl does not appear to accumulate and is extensively metabolized; only
2.9% of an administered dose was detected unchanged in the urine. The major metabolic pathways
were reported to be arene oxide formation and conjugation with glutathione, carbamate hydrolysis to 1-
naphthol and oxidation of the N-methyl moiety.

Acute Toxicity:
LDsp (Sprague-Dawley rat, oral) 614 mg/kg bw
LDs, (Sprague Dawley rat, dermal) >5000 mg/kg bw

LDs (Female Sprague Dawley rat, inhalation (nose only), 4 hour) 2.43 mg/] air

Irritation & Sensitisation:
Carbaryl was reported to be non-irritating to the skin and eyes of rabbits. Carbaryl did not induce
hypersensitivity in guinea pigs in the Magnusson and Klingman test.

Short term Toxicity:

Carbaryl was assessed in studies in rats, mice and dogs. The critical effect was the inhibition of
cholinesterase activity while the target organ was the liver (weight increase and histopathology
changes).

Rat (dermal, four weeks): NOAEL = 20 mg/kg bw/day, LOAEL = 100 mg/kg bw/day (inhibition of
brain cholinesterase activity).
NOAEL of 20 mg/kg bw/day was considered the relevant dermal NOAEL

Male dog (oral, one year): NOAEL = 3.37 mg/kg bw/day, LOAEL = 11.23 mg/kg bw/day

Female dog (oral, one year): NOAEL = <3.73 mg/kg bw/day, LOAEL = 3.73 mg/kg bw/day

(inhibition of brain and red blood cell cholinesterase activity, decreased bodyweight and food
consumption).

NOAEL of lower than 3.37 mg/kg bw/day in this study was considered the relevant oral NOAEL

Genotoxicity:

Negative results have been reported in in vitro Ames tests in Salmonella typhimurium strains TA98,
TA100, TA1535, TA1537 and TA1538 with and without metabolic activation. Negative results were
reported in in vitro Chinese hamster ovary cell gene mutation assays without metabolic activation. An
equivocal result was obtained in one study with metabolic activation; however, subsequent assays with
a new batch of $9 did not confirm this result. Negative results were reported in an in vitro Chinese
hamster ovary chromosome aberration assay without metabolic activation. Positive results were
obtained in the presence of $9. Negative results were reported in an unscheduled DNA synthesis assay
in rat hepatocytes.

Negative results have been reported in an in vive micronucleus test and a DNA and protein binding
assay conducted in mice and a chromosome aberration assay conducted in rats.

In conclusion, the weight of evidence indicates that carbaryl is not an in vivo genotoxic agent.
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Long term toxicity and Carcinogenicity:

Rat (oral, two years): NOAEL = 10 mg/kg bw/day, LOAEL = 60.2 mg/kg bw/day (inhibition of

| erythrocyte and brain cholinesterase activity).
.+=| NOAEL of 10 mg/kg bw/day was considered the relevant chronic NOAEL.

| Mice (oral, two years): NOAEL = 14.7 mg/kg bw/day, LOAEL = 146 mg/kg bw/day (inhibition of
| erythrocyte and brain cholinesterase activity and histopathological changes of the bladder).

In a two-year study, rats were adminisfered carbaryl in the diet at doses corresponding to 0, 10, 60.2
and 349.5 and 0, 12.6, 78.6 and 484.6 mg/kg bw/day in male and female rats, respectively. At the top
dose (a concentration exceeding the Maximum Tolerated Dose), an increased incidence of urinary and

| bladder papillomas, carcinomas and transitional cell hyperplasia, kidney carcinomas, liver adenomas
.| and hepatocellular hypertrophy and thyroid adenomas and carcinomas and follicular cell hypertrophy
+-| were noted in both sexes at the top dose. An increase in transitional cell hyperplasia of the kidney was
-] also noted in males at the top dose.

| In a two-year study, mice were administered carbaryl in the diet at doses corresponding to 0, 15, 146
| and 1248 and 0, 18, 181 and 1441 mg/kg bw/day in male and female mice, respectively. At the top
‘| dose, an increased incidence of renal tubular cell adenomas and carcinomas were observed in males
'| and an increased incidence of hepatocellular adenomas and carcinomas were observed in females. At

the low-dose, an increased incidence of haemangiomas and haemangiosarcomas were observed in male
mice.

The relevant NOAEL for non-neoplastic lesions was 15 mg/kg bw/day while neoplastic tumours were
seen at 1248 mg/kg bw/day. Therefore a NOAEL for carcinogenicity was not established.

Mechanistic studies suggested that the tumourigenic response was due to cell proliferation associated
with a mitogenic effect of carbaryl or one of its metabolites. The results identified carbaryl as a weak
barbiturate-type inducer of cytochrome P450 in the mouse liver.

Reproductive Toxicity:

-| Rat (Two-generation reproduction study):

Parental NOAEL = 4.67 mg/kg bw/day (decreased bodyweight and food consumption)
Reproductive NOAEL = 4.67 mg/kg bw/day (reduction in number of F2 pups, litter and F2 pup

‘| survival).

It was concluded that carbaryl had no effect on sperm morphology.

Rat (Teratology study)
Maternal NOAEL = 4 mg/kg bw/day (decreased bodyweight).
Developmental NOAEL = 4 mg/kg bw/day (decreased foetal bodyweight).

- ‘ff:? Rabbit (Teratology study)

Maternal NOAEL = 5 mg/kg bw/day (inhibition of red blood cell cholinesterase).
Developmental NOAEL = 50 mg/kg bw/day (decreased foetal bodyweight, decreased litter size).

| Endocrine disruption

. Neurotoxicity:
.| Rat (oral gavage, single dose, no control group): NOAEL = 10 mg/kg bw/day, LOAEL = 50 mg/kg
:| bw/day (tremors, autonomic signs and decreased bodyweight) (3).

Rat (oral gavage, single dose): LOAEL = 10 mg/kg bw/day (lowest dose tested) (inhibition of brain and
erythrocyte cholinesterase activity) (3). '

Rat (oral gavage, single dose): LOAEL = 10 mg/kg bw/day (lowest dose tested) (inhibition of bram and
erythrocyte cholinesterase activity) (3).

Rat (oral gavage, single dose): NOAEL = 10 mg/kg bw/day (functional observecl battery changes,
reduced motor activity, decreased bodyweight) (3).

Rat (oral gavage, thirteen weeks): NOAEL = 1 mg/kg bw/day (inhibition of cholinesterase activity,

| functional observed battery changes, decreased bodyweight and food consumption). No signs of

developmental neurotoxicity were recorded. This study was used to derive the ARD.
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7| Safety Values:
| EU Risk Assessment Acceptable Daily Intake (ADI) = 0.0075 mg/kg bw/day (based on the LOAEL of

14.73 mg/kg bw/day (rounded to 15 mg/kg bw/day) from a two-year mice carcinogenicity study and an
uncertainty factor of 2000 to account for inter- and intra-species variation, the severity of effects and

| the use of a LOAEL).

Acceptable Operator Exposure Level (AOEL) = 0.01 mg/kg bw/day (based on the NOAEL of 1 mg/kg
bw/day from a thirteen-week rat neurotoxicity study and an uncertainty factor of 100 to account for

‘1 inter- and intra-species variation).

EU Risk Assessment Acute Reference Dose (ARfD) = 0.01 mg/kg bw/day (based on the NOAEL of 1
mg/ke bw/day from a thirteen-week rat neurotoxicity study and an uncertainty factor of 100 to account
for inter- and intra-species variation).

183

_Description of ecotoxicological properties of the chemical = . |
~| Soil :

| In an experiment conducted in sandy-loam soil, 94% of an applied radioactive dose of 11.2 mg/kg soil
| was reported to be degraded after 14 days, with 59.7% of the total applied radioactivity recovered as

carbon dioxide. A half-life of 4.0 days was calculated. In another aerobic study, conducted using five
different soils, mineralisation to carbon dioxide accounted for 15-58% of an applied concentration of
radioactive carbaryl after 100 days. The most significant extractable breakdown product detected in soil
was reported to be 1-naphthol, which accounted for 35% of the applied radioactivity in sandy-loam soil

| after 1 day. This decreased to 2.8% of the applied radioactivity after 2 days. Under anaecrobic

conditions, the degradation pattern was similar, although 1-naphthol was detectable for a longer period.
From absorption studies, the calculated Keoc values ranged from 177 to 249 mL/g (mean 211 mL/g)
indicating that carbaryl is moderately mobile in soil. There is no evidence of a correlation of adsorption

i .| with pH.

Water

Carbaryl is moderately soluble (9.1 = 0.3 mg/l at 20 + 0.5°C, pH 7). Carbaryl is reported to be more
susceptible to hydrolysis under basic conditions than acidic conditions. Carbaryl appears to be less
susceptible to hydrolysis in non-sterile conditions (DTso of 12 days at 25°C, pH 7). Carbaryl has a

.| reported vapour pressure of 4.16 x107 Pa, indicating slight volatilisation from water surfaces may
“.| occur. Photolysis is not expected to be a significant route of degradation. In water sediment studies,
.| carbaryl was non-persistent in both the water and sediment phase (water phase DTs of 1.2-5 days and
| whole system DTs, of 1.62-9.9 days). Carbaryl is reported to be readily biodegradable according to
.| OECD 301D readily biodegradability test.

T:: Air

Calculations using the Atkinson method for indirect photooxidation in the atmosphere estimate a half-

| life for carbaryl of 0377 days.
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.- | Ecotoxicology
“iio ot e Terrestrial birds ‘
- Mallard duck (Aras platyrhynchos) (oral) LDsp =>2000 mg/kg bw
Mallard duck (4nas platyrhynchos) (oral) LDse =>2564 mg/kg bw
| Mallard duck (4dnas platyrhynchos) (diet) NOEC = 300 mg/kg diet (30 mg/kg bw/day)
| Japanese Quail (Coturnix japonica) (oral) LDsp = 2290 mg/kg bw
Japanese Quail (Coturnix japonica) (diet) LCsp = >5000 mg/kg diet (>1000 mg/kg bw/day)

o Ring-necked pheasant (Phasianus colchicus) (oral)  LDsy =>2000 mg/kg bw

| ® Honey bee '
/| Acute oral toxicity ' 72 hour LDsy = >0.21 pg/bee (technical)
Acute oral toxicity 72 hour LDs, = 1.08 pg/bee (formulation)
Acute dermal toxicity 72 hour LDsp = 0.14 pg/oee (technical)
Acute dermal toxicity 72 hour LDse =>3.84 pgfbee (formulation)

e Earthworm ,

Earthworm (Eisenia foetida) (14 day} LCsy= 151 mg/kg
Earthworm (Fisenia foetida) (14 day) NOEC = <50 mg/kg
Earthworm (Eisenia foetida) (14 day) LCsy = 654 mg/kg
Earthworm (Fisenia foetida) (28 day) LCsy= 174 mg/kg
Earthworm (4. caliginosa) (14 day)  LCsp =<4 mg/kg

.| » Arthropod
| Aphid parasitoid (dphidius rhopalosiphi)  LRs (mortality) = 0.0247 g/ha (Sevin XTR Plus)
w2 | Mite (Tvphlodromus pyri) LRsp (mortality) = 457 g/ha (Sevin XLR Plus)

.| Spider (Pardosa sp.) LRsy (mortality) =>28.9 g/ha (Sevin XLR Plus)
| Green lacewing (Chrysoperia carnea) LRs¢ (mortality) = <1.1 g/ha (Sevin XLR Plus).

'| ® Freshwater species

‘| Duckweed (Lemna gibba) 7 day 1Csp (frond number) = 13.7 mg/l

| Duckweed (Lemna gibba) 7 day NOEC (renewal) = 5.0 mg/l

.| Waterflea (Daphnia longisping) 43 hour ECs (effect not stated) = 0.0078 mg/1

“+| Waterflea (Daphnia magna) 48 hour NOEC (effect not stated) = 0.0033 mg/1
.| Waterflea (Daphnia pulex) 48 hour  ECsp (effect not stated) = 0.0064 mg/l

:| Rainbow trout (Oncorynchus mykiss) 96 hour  LDs (mortality) == 0.61 mg/l (Sevin)
Fathead minnow (Pimephales promelas) 34 day NOEC (effect not stated) = 0.21 mg/1 {Sevin)

» Saltwater species ‘

Algae (Skeletonema sp.) 120 hour  ECs (biomass) = 0.70 mg/1
Algae (Skeletonema sp.) . 120 hour NOEC =036 mg/l

'| Sheepshead minnow (Cyprinodon variegates) 96 hour LDy, (mortality) = 2.60 mg/l -

1.9  References used in Part ) B

i ‘-f-VEFSA (2006). Conclision Regardmg the Peer Rev1ew of the'Pestlclde Rlsk of the Actlve Substance’
S Carbaryl TFinalised- 12‘h May 2006 EFSA SCleI‘ltIfiC Report 80 1 71 =

" EU (2006) Final Addendum to the Draft Assessment Report (DAR) 'Imtlal R1 Assessment"'rowded'byf"'
o S’ 3;

: onograph Volume III (2004). Chapter'6 Annex B Carbaryl ‘B-6: Toxicology and Metabolism -
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PART 1I: FINAL REGULATORY ACTION

2. FINAL REGULATORY ACTION -~ . L e S
21 The chemical is: X banned OR O severely restricted
2.2 | Information specific to the final regulatory action N L
2.2.1 | Summary of the final regulatory action : o ]
It is proh1b1ted to place on the market or use plant protectlon products contammg carbaryl. Carbaryl is
| not included in the list of authorized active ingredients in Annex I to Directive 91/414/EEC. The
| authorizations for plant protection products containing carbaryl had to be withdrawn by 21 November
| 2007. From 25 May 2007, no authorizations for plant protection products containing carbaryl can be
.| granted or renewed. '
2.2.2 | Referénce to the regulatory document ~ * © = |

Commission Decision (EC) 2007/355/EC of 21 May 2007 concerning the non-inclusion of carbaryl in
Annex T to Council Directive 91/414/EEC and the withdrawal of authorisations for plant protection

products containing that substance (Official Journal of the European Union L 133 of 25.05.2007, p. 40-

41) (copy attached and also available at:

| http://eur-lex.europa.eu/LexUriServ/site/en/oi/2007/1_133/1_13320070525en00400041.pdf )

223

Date of entry into force of the final regulatory action - =11t a0 ]

| 25 May 2007. Any period of grace granted by the Member States under Art1cle 4(6) of Directive
- | 91/414/EEC shall be as short as possible and shall expire not later than 21 November 2008.

X Yes G No

g Dlréctive 91/414/EEC prov1des for the European Commlssmn to carry out a programme of work for

the examination of existing active substances used in plant protection products which were already on

::.; the market on 25 July 1993, with a view to their possible inclusion in Annex I to the Directive.

| Within this context, a company notified its wish to secure the inclusion of carbaryl as an authorised

active ingredient. A Member State (Spain) was designated to undertake a risk assessment based on the

dossier submitted by the notifier (Aventis CropScience before merging with Bayer CropScience). The

assessment report was subject to peer review by the Member States and the Furopean Food Safety
Authority (EFSA), during which the Commission undertook extensive consultations with experts of the
Member States as well as with the notifier.

.| In accordance with the provisions of Article 8 of Regulation (EC) No 451/2000, the EFSA organised
.’| the consultation on the draft assessment report by all the Member States. The EFSA organised an
4| intensive consultation of technical experts from a certain number of Member States, to review the draft

| assessment report and the comments received thereon (peer review). The resulis were then reviewed by

the Member States and the Commission within the Standing Committee on the Food Chain and Animal

Health (SCFCAH).

| t was concluded that carbaryl was not demonstrated to fulfil the safety requirements laid down in

Article 5 (1) (a) and (b) of Directive 91/414/EEC. In particular, concerns were identified with regard to
consumers’ exposure and carcinogenicity as well as a high long-term risk for insectivorous birds and a

| high acute risk to herbivorous mammals, a high acute and long-term risk to aquatic organisms and a

high risk for beneficial arthropods.
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| Reference to the relevant documentation .. oo e T

E Review Report for the active substancé carbaryl (SAN CO/ 10049/2006 ﬁnal) and supporting background

documents (e.g. dossier, monograph and the EFSA peer review report under the Peer Review

- Programme) (copy attached and also available at:
“+| http://ec.europa. eu/foodfplant/protectlon/eValuatlonlemstactlve/hst—carbarvl en.pdf)

EFSA (2006). Conclusion Regardmg the Peer Review of the Pesticide Risk Assessment of the Active
Substance Carbaryl. Finalised 12® May 2006. EFSA Scientific Report 80, 1-71. (copy attached and also

| available at:
- | http:/fwww.efsa.europa.ew/EFSA/PRAPER_Conclusion/praper_concl_sr80_carbaryl revl en.0.pdf)

N :fIs the reason for the final regulatory actlon relevan to the human health" 14X Yes O No

| ‘chemical to human health, including the health of consumers and workers -

1If yes, give summary of the known hazards and rlsks presented by the :_;.‘j

“| A robust risk assessment for the safety of the consumer was not possible due to the lack of information
+7| on the actual levels of the 4- and 5-hydroxy carbary! in apples. Considering that the exposure to the

parent compound only is close to 50% of the ARfD for some specific population sub-groups, it cannot
be excluded that the contribution of the metabolites leads to a global exceedance of the ARSI for those
sub-groups.

‘Reéference to the relevant documentation

There are also concerns about the carc1nogen1c1ty of carbaryl

| Substance Carbaryl. Finalised 12™ May 2006. EFSA Scientific Report 80, 1-71. (copy attached and
| also available at:

8 http:/fwww .efsa.europa.ewW/EFSA/PRAPER Conclusion/praper concl sr80 carbaryl revl en.0.pdf)

Review Report for the active substance carbaryl (SANCO/ 10049/2006 ﬁnal) and supporting
background documents (e.g. dossier, monograph and the EFSA peer review report under the Peer
Review Programme) (copy attached and also available at:

hitp://ec.europa.eu/food/plant/protection/evaluation/existactive/list-carbaryl en.pdf)

EFSA (2006). Conclusion Regarding the Peer Review of the Pesticide Risk Assessment of the Active

Expected effect of the final regulatory action =~ = 0 i or e

Reduction of risk from the use of plant protectlon products

4.2 Is the reason for the ﬁnal regulatory actlon relevant to the. enwronment" X Yes O No

' If yes, sive summary of the known hazards ‘and rlsks to the envaronment

» A high long-term risk to insectivorous birds and a high acute risk to herblvorous mammals.

e A high acute and chronic risk to aquatic invertebrates which requires considerable risk
mitigation measures (with a 50 m buffer zone, the risk is still not acceptable).

» A high risk to non-target arthropods (particularly insects) which requires considerable risk
mitigation measures, e.g. no-spray buffer zones of more than 250 m would be required to
protect non-target arthropods in the off-field area.
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- ['Reference to the relevant documentation ~ - . . . v oo |

| Review Report for the active substance carbaryl (SANCO/ 10049/2006 final) and supporting

background documents (e.g. dossier, monograph and the EFSA peer review report under the Peer

= ‘| Review Programme) (copy attached and also available at:
| http://ec.europa.eu/food/plant/protection/evaluation/existactive/list-carbaryl en.pdf)

EFSA (2006). Conclusion Regarding the Peer Review of the Pesticide Risk Assessment of the Active

| Substance Carbaryl. Finalised 12" May 2006. EFSA Scientific Report 80, 1-71. (copy attached and
.| also available at:

htip://www.efsa.europa.ew/EFSA/PRAPER Conclusion/praper concl sr80 carbaryd rev] en.l).pdf)

- Expected effect of the final regulatory action’:

Reduction of risk from the use of plant protectmn produets

'Category or categorles where the final regulatory action has been taken

.1 '1F1nal regulatory aetlon has been taken for the chemlcal category R 10 Industrial

[ Not relevant

5. Flnal regulatory aenon has been taken for the chemlcal eategory'

X Pesticide

i : Formulatlon(s) and use or uses prohlblted by the final regulatory action

All applications as plant protection products

'Formulation(s) and use or uses that remain allowed -~

.| Not relevant

3" Fstimated quantlty of the chemical produced lmported exported and used Where avallable

‘Quantity per year (MT) -

" ‘states and reglons

Similar health and envuonmental problems are 11kely to be encountered in other countrles where the

| substance is used, particularly in developing countries.

: 'Informatlon ‘on a]ternatlves and thelr relat:ve rlsks

3 | Relovant additional information
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v PART Il : GOVERNMENT AUTHORITIES

Mlmstry/Department and authority responsible for 1ssu1ng/enforcmg the final regulatory action

Jnstitution + . .| European Commission
_Address BRI ":.'.-,;'_'ff; T B-1049 Brussels

: oo o5 | Belgium

Telephone e 0| 4322296 4135

""" r | 4322296 7617

-+ Paul. Speight@ec europa eu

DG Envuonment
European Commission

B-1049 Brussels
Belgium

‘Name of person in charge ' | Paul Speight

'Posmon of person in charge Deputy Head of Unit

;Telephone._ — 2296413

Telefax ‘ 5:.;§:;-:=§.:'jf | +322296 7617

‘E-mail address | Paul.Speight@ec.europa.eu

Date, signature of DNA and official seal: 23/ ] / o 1}' [) ouw[ * S .f uq LL




L 133/40

Official Journal of the European Union

25.5.2007

COMMISSION DECISION
of 21 May 2007

concerning the nominclusion of carbaryl in Annex I to Council Directive 91/414/EEC and the
withdrawal of authorisations for plant protection products containing that substance

{notified under docment number C(2007) 2093)

{Text with EEA relevance)
(2007355[EC)

THE COMMISSION OF THE EUROPEAN COMMUNITIES,

Having regard to the Treaty establishing the European
Community,

Having regard to Council Directive 91/414/EEC of 15 July 1991
concerning the placing of plant protection products on the
market (1), and in particular the fourth subparagraph of
Article 8(2) thereof,

Whereas:

{1y  Article 8(2) of Directive 91/414J/EEC provides that a
Member State may, during a period of 12 years
following the notification of that Directive, authorise
the placing on the market of plant protection products
containing active substances not listed in Annex I of that
Directive that are already on the market two years after
the date of notification, while those substances are
gradually being examined within the framework of a
programme of work.

{2)  Commission Regulations (EC} No 451/2000 (3 and {EC)
No 7032001 () lay down the detailed rules for the
implementation of the second stage of the programme
of work referred to in Article 8{2) of Directive
91/414/EEC and establish a list of active substances to
be assessed with- a view to their possible inclusion in
Annex I to Directive 91[/414/EEC. That list includes
carbaryl.

{3y  For carbaryl the effects on human health and the envi-
ronment have been assessed in accordance with the
provisions lald down in Regulations (EC) No 451/2000
and (EC} No 703/2001 for a range of uses proposed by
the notifier. Moreover, those Regulations designate the
rapporteur Member States which have to submit the
relevant assessment reports and recommendations to
the Furopean Food Safety Authority (EFSA) in accordance

(O] L 230, 1981991, p. 1. Directive as last amended by
Commission Directive 2007[25[EC (O] L 106, 24.04.2007, p. 34).

@ O] L 55, 29.2.2000, p. 25. Regulation as last 2amended by Regu-
lation (EC) No 1044/2003 {0 L 151, 19.6.2003, p. 32).

) OJ L 98, 7.4.2001, p. 6.

with Article 8(1) of Regulation (EC) No 451/2000. For
carbaryl the rapporteur Member State was Spain and all
relevant information was submitted on 29 April 2004.

{4y The assessment report was peer reviewed by the Member
States and the EFSA and presented to the Commission
on 12 May 2006 in the format of the EFSA conclusion
regarding the peer review of the pesticide risk assessment
of the active substance carbaryl (). This report was
reviewed by the Member States and the Cormmission
within the Standing Committee on the Food Chain and
Animal Health and finalised on 29 September 2006 in
the format of the Commission review report for carbaryl.

{(5) During the evaluation of this active substance, 2 number
of concerns were identified. In particular based on the
available data it has not been demonstrated that the
consumer exposure is acceptable. The information
available indicates concerns for metabolites which are
at the same level of toxicity as the active substance,
and their presence at levels which might be of toxico-
logical concerns can not be excluded. Moreover there are
concerns on potential carcinogenic properties of the
active substance. There is also a high long-term risk for
insectivorous birds and a high acute risk to herbivorous
mammals, a high acute and long-term risk to aquatic
organisms and a high risk for beneficial arthropods.

(6) The Commission invited the notifier to submit its
comments on the results of the peer review and on its
intention or not to further support the substance. The
notifier submitted its comments which have been
carefully examined. However, despite the arguments
advanced, the above concerns remained unsolved, and
assessments made on the basis of the information
submitted and evaluated during the EFSA expert
meetings have not demonstrated that it may be
expected that, under the proposed conditions of use,
plant protection products containing carbaryl satisfy in
general the requirements laid down in Article 5{1){a) and
(b} of Directive 91/414/EEC,

(7 Carbaryl should therefore not be included in Annex I to
Directive 91/414/EEC.

(*} EFSA Scientific Report (2006) 80, 1-71, Conclusion regarding the

peer review of pesticide risk assessment of carbaryl.
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(8)  Measures should be taken to ensure that authorisations
granted for plant protection products containing carbaryl
are withdrawn within a fixed period of time and are not
renewed and that no new authorisations for such
products are granted.

(99 Any period of grace granted by a Member State for the
disposal, storage, placing on the market and use of
existing stocks of plant protection products containing
carbaryl, should be limited to twelve months in order to
allow existing stocks to be used in one further growing
seasoi,

{10} This decision does not prejudice the submission of an
application for carbaryl according to the provisions of
Article 6{2) of Directive 91/414/EEC in view of a
possible inclusion in its Annex L

{11) The measures provided for in this Decision are in
accordance with the opinion of the Standing
Committee on the Food Chain and Animal Health,

HAS ADOPTED THIS DECISION:
Article 1

Carbaryl shall not be included as an active substance in Annex I
to Directive 91/414/EEC.

Article 2

Member States shall ensure that:

{a) authorisations for plant protection products containing
carbaryl are withdrawn by 21 November 2007;

{t) no authorisations for plant protection preducts containing
carbaryl are granted or renewed from the date of publi-
cation of this Decisien.

Article 3

Any period of grace granted by Member States in accordance
with the provisions of Article 4(6} of Directive 91/414/EEC,
shall be as short as possible and shall expire 21 November
2008 at the latest.

Article 4

This Decision is addressed to the Member States.
Done at Brussels, 21 May 2007.

For the Commission
Markos KYPRIANOU
Member of the Commission
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FINAL

Review report for the active substance carbaryl

Finalised in the Standing Committee on the Food Chain and Animal Health at its meeting
on 29 September 2006

in support of a decision concerning the non-inclusion of carbaryl in Annex I of Directive

91/414/EEC and the withdrawal of authorisations for plant protection products containing
this active substance

1. Procedure followed for the re-evaluation process

This review report has been established as a result of the re-evaluation of carbaryl, made in
the context of the work programme for review of existing active substances provided for in
Article 8(2) of Directive 91/414/EEC concerning the placing of plant protection products on
the market, with a view to the possible inclusion of this substance in Annex I to the Directive.

Commission Regulation (EC) No 451/2000(") laying down the detailed rules for the
implementation of the second and third stages of the programme of work referred to in
Article 8(2) of Council Directive 91/414/EEC, as last amended by Regulation (EC) No
1490/2002(%), has laid down the detailed rules on the procedure according to which the re-
evaluation has to be carried out. carbaryl is one of the existing active substances covered by
this Regulation.

In accordance with the provisions of Article 4 of Regulation (EC) No 451/2000, Bayer
CropScience notified to the Commission of their wish to secure the inclusion of the active
substance carbaryl in Annex I to the Directive.

In accordance with the provisions of Article 5 of Regulation (EC) No 451/2000, the
Commission, designated Spain as rapporteur Member State to carry out the assessment of
carbaryl on the basis of the dossiers submitted by the notifiers. In Regulation (EC) No
703/2001° the Commission specified furthermore that the deadline for the notifiers with
regard to the submission to the rapporteur Member States of the dossiers required under
Article 6(2) of Regulation (EC) No 451/2000, as well as for other parties with regard to
further technical and scientific information was 30 April 2002.

' QY No L 55, 29.02.2000, p.25.
2 OF No L 224, 21.8.2002, p.23.
 OINoL 98, 7.4.2001, p. 6.



Bayer CropScience each submitted by the deadline a dossier to the rapporteur Member State
which did not contain substantial data gaps, taking into account the supported uses. Therefore
Bayer CropScience was considered to be the main data submitter.

In accordance with the provisions of Article 8(1) of Regulation (EC) No 451/2000, Spain
submitted on 29 april 2004 to the EFSA the report of their examination, hereafter referred to
as the draft assessment report, including, as required, a recommendation concerning the
possible inclusion of carbaryl in Annex I to the Directive. Moreover, in accordance with the
provisions of Article 8(2) of Regulation (EC) 451/2000, the Commission and the Member
States received also the summary dossier on carbaryl from Bayer CropScience, on 12 July
2004.

In accordance with the provisions of Article 8 of Regulation (EC) No 451/2000, the EFSA
organised the consultation on the draft assessment report by all the Member States as well as
by Bayer CropScience being the main data submitters, on 3 September 2004 by making it
available.

The EFSA organised an intensive consultation of technical experts from a certain number of
Member States, to review the draft assessment report and the comments received thereon
(peer review).

In accordance with the provisions of Article 8 (7) of Regulation 451/2000 the EFSA sent to
the Commission its conclusion on the risk assessment [Conclusions regarding the peer review
of the pesticide risk assessment of the active substance carbaryl (finalised: 12 May 2006)] *.
This conclusion refers to background document A (draft assessment report) and background
document B (EFSA peer review report).

In accordance with the provisions of Article 8 (7) of Regulation (EC) No 451/2000, the
Commission referred on 29 September 2006 a draft review report to the Standing Committee
on the Food Chain and Animal Health, for final examination. The draft review report was
finalised in the meeting of the Standing Committee on 29 September 2006.

The present review report contains the conclusions of the final examination by the Standing
Committee. Given the importance of the conclusion of the EFSA, and the comments and
clarifications submitted after the conclusion of the EFSA (background document C), these
documents are also considered to be part of this review report.

2. Purposes of this review report
This review report including the background documents has been developed and finalised in
support of the Decision 2007/355/EC® concerning the non-inclusion of carbaryl in Annex I to

Directive 91/414/EEC.

In accordance with the provisions of Article 8 of Regulation (EC) No 451/2000, as modified by
Regulation (EC) No 1490/2002, the finalised review report, excluding any parts which refer to

* EFSA Scientific Report (2006) 80, 1= 71
% OTNoT. 133, 25.05.2007, p40-41



confidential information contained in the dossier and determined as such in accordance with
Article 14 of the Directive shall be made available for public consultation.

3. Overall conclusion in the contextAof Directive 91/414/EEC

The overall conclusion of this evaluation, based on the information available and the proposed
conditions of use, is that:

- the information available is insufficient to satisfy the requirements set out in Annex II
and Annex Il Directive 91/414/EEC in particular with regard to

* A finalised assessment of consumers exposure
» Lack of data on toxicity of breakdown products

- concerns were identified with regard to

The toxicity of breakdown products

Potential carcinogenic properties of the active substance
High long-term risk for insectivorous birds

High acute risk to herbivorous mammals

High acute and long-term risk to aquatic organisms
High risk for beneficial arthropods

In conclusion from the assessments made on the basis of the submitted information, no plant
protection products containing the active substance concerned is expected to satisfy in general
the requirements laid down in Article 5 (1) (a) and (b) of Council Directive 91/414/EEC.

Carbary] should therefore not be included in Annex I to Directive 91/414/EEC.
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Conclusion regarding the peer review of the pesticide risk assessment
of the active substance

carbaryl

finalised: 12 May 2006

(revised version of 10 July with minor editorial changes marked yellow)

SUMMARY

Carbaryl is one of the 52 substances of the second stage of the review programme covered by
Commission Regulation (EC) No 451/2000', as amended by Commission Regulation (EC)
No 1490/2002%, This Regulation requires the European Food Safety Authority (EFSA) to organise a
peer review of the initial evaluation, i.e. the draft assessment report (DAR), provided by the
designated rapporteur Member State and to provide within one year a conclusion on the risk

assessment to the EU-Commission.

Spain being the designated rapporteur Member State submitted the DAR on carbaryl in accordance
with the provisions of Article 8(1) of the amended Regulation (EC) No 451/2000, which was received
by the EFSA on 29 April 2004. Following a quality check on the DAR, the peer review was initiated
on 3 September 2004 by dispatching the DAR for consultation of the Member States and the sole
applicant Bayer CropScience S.A. (notification and submission made by Aventis CropScience prior
to merger to form Bayer CropScience). Subsequently, the comments received on the DAR were
examined by the rapporteur Member State and the need for additional data was agreed in an-
evaluation meeting on 7 March 2005. Remaining issues as well as further data made available by the
notifier upon request were evaluated in a series of scientific meetings with Member State experts in
September 2005.

A final discussion of the outcome of the consultation of experts took place with representatives from
the Member Statés on 7 April 2006 leading to the conclusions as laid down in this report.

The conclusion was reached on the basis of the evaluation of the representative use as a plant growth
regulator as proposed by the applicant. The application method is by tractor mounted orchard sprayer
with application to apple trees for the purpose of fruit thinning. The application rate is up to 0.9 kg of
carbaryl per hectare. It should be noted that only the use as a plant growth regulator will be supported
in the EU review programme. However, carbaryl is also an insecticide and acaracide.

' OTNo L 53,29.02.2000, p. 25
2 0J No L 224, 21.08.2002, p. 25
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The representative formulated product for the evalvation was Sevin XLR plus, a suspension
concentrate (SC) containing 480 g/L. carbaryl, formulations are also registered under different trade
names in Europe. -

In the main adequate methods are available to monitor all compounds given in the respective residue
definition. Residues in food of plant origin can be determined by HPLC with fluorescence detection.
Carbaryl can not be analysed by any currently available published monitoring methods due to the
nature of the residues. For the other matrices only single methods are available for the same reasons
as given above. For water and soil the method is HPLC with fluorescence detection and air is by
HPLC-MS/MS. The method of analysis does not analyse for all components of the residue definition
in surface water and therefore further data will be required to validate it for the compound 1-
Naphthol.

Methods to determine residues of carbaryl in products of animal origin or for body fluids and tissues
are not required because no MRLs will be set for products of animal origin and carbaryl is not
classified as toxic of very toxic. ' _
Sufficient methods of analysis for carbaryl and data relating to physical, chemical and technical
properties are available to ensure that quality control measurements of the plant protection product
are possible. However, methods of analysis are not available for the relevant impurities in the
formulation and the current storage data are not acceptable as the relevant impurities were not
analysed for before and after storage.

Carbaryl is harmful if swallowed (oral LDs; 614 mg/kg bw) and by inhalation (LCsy 2.43 mg/L); it
has a low acute dermal toxicity (dermal LDsy higher than 5000mg/kg bw). Carbaryl is not irritant to
~ skin and eyes and it is not a skin sensitiser. The following classification was proposed: Harmful, R20
‘Harmful by inhalation’ and R22 ‘Harmful if swallowed’. The critical effect in short and long term
studies was the inhibition of cholinesterase activity. The weight of evidence indicates that carbaryl is
not an in vivo genotoxic agent. In mice and rats, carbaryl was found to be carcinogenic; classification
with R40 ‘Limited evidence of a carcinogenic effect’ or R45? ‘May cause cancer’ was discussed and
agreed on to be forwarded to ECB. Carbaryl did not show any potential for reproductive and
developmental toxicity. The ADI is p mg/kg bw/day (safety factor of 2000 because of the
carcinogenicity issue); the AOEL and ARfD are (.01 mg/kg bw/day (safety factor 100). Operator
exposure is below the AOEL when estimated with German model and considering the use of PPE like

gloves during mixing/loading and hood, visor, coverall and sturdy footwear during application,

- The metabolism of carbaryl has been investigated in four crop groups, allowing the elucidation of the
degradation pathway of the compound, which includes methyl and ring hydroxylation, carbamate

ester hydrolysis and N-demethylation. Most of the metabolites formed may be further conjugated to

form water-soluble glycosides. The metabolic pattern of carbaryl is evolving with time. For long PHIs
the available data suggest that relevant metabolites can be present at levels representing a possible
significant contribution to the toxicological burden. For the use of carbaryl for apple thinning, with a
PHI of 80 days, 2 metabolites, 4- and 5-hydroxy carbaryl, which are cholinesterase inhibitors, are

http://www.efsa.eu.int 20f71
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expected to be present in amounts of the same order of magnitude as the parent compound. Therefore
these metabolites were included in the residue definition for risk assessment. Supervised residue trials
were carried out with analysis of parent compound only. This allows proposing the MRL for apple to
be set below the Limit of Quantification of 0.05 mg/kg, but a robust risk assessment is not possible to
be conducted as information on the actual level at harvest of the 2 hydroxy metabolites is lacking.
Considering that the exposure to the parent compound only is close to 50% of the ARfD for some
specific population sub-groups, it cannot be excluded that the contribution of the metabolites leads to
a global exceedence of the ARTD for those sub-groups.

Residues in succeeding crops, in processed commodities and in animal preducts are not expected.

In soil carbaryl exhibited low to medium persistence. The most significant sink for the 1-naphthyl-
MC- radiolabel position used in the aerobic laboratory studies was residue not extracted by
methanol/water and acidified acetone water (20-39% of applied radioactivity (AR) after 100 days).
Mineralisation to CO, accounted for 15-58%AR at 100 days. In 4 of the 5 soils investigated no major
(>10%AR) metabolites were identified in soil extracts. In the fifth soil 1-naphthol was a major
breakdown product accounting for a maximum of 35%AR at 2 days. 1-Naphthol however exhibited
very low persistence in this soil. Under anaerobic soil conditions 1-naphthol was also a major soil
breakdown product. Carbaryl exhibited medium soil mobility based on the results of guideline batch
laboratory adsorption experiments. 1-Naphthol was characterised as also exhibiting medium soil
mobility on the basis of the estimation provided by a guideline HPLC method.

In aerobic laboratory natural sediment water system experiments, carbaryl exhibited low persistence
(dissipation DTy in water 1.2-5 days) as a consequence of a combination of partitioning to sediment
(accounting for up to 24%AR at 0-60 days) and biodegradation. In the water phase the metabolite 1-
naphthol accounted for a maximum of 35%AR 2 days after application, levels subsequently declined.
1-naphthol was also present in sediment but at low levels (maximum 9.5%AR). Residues not
extracted from sediment by acidified methanol:water and acidified acetone:water represented 36-
64%AR at study end (30-101 days). Mineralisation to CO; of the 1-naphthol-"*C-radiolabel used
accounted for 10.6-18 % AR by 101 days. The available surface water exposure assessment just
considered the spray drift route of entry to surface water. The potential exposure of surface water
with parent carbaryl via the drainage and runoff routes of entry has not been assessed in the available
EU level exposure assessment. Member states should therefore carry out a surface water exposure
and consequent aquatic risk assessment for carbaryl from the runoff and drainage routes of exposure
at the national level, should carbaryl be included in annex 1.

Appropriate FOCUS groundwater modelling indicated that for the applied for intended use on apples
leaching to groundwater above the parametric drinking water limit (0.1ug/L) would not be expected
for either carbaryl or I-naphthol.

A high long-term risk fo insectivorous birds and a high acute and long-term risk to herbivorous
marmmals were identified in a first tier risk assessment. The submitted information was not sufficient
to address the potential high risk to insectivorous birds in orchards and a data gap was identified in
the EPCO expert meeting. A refined risk assessment based on residue decline was not accepted to
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refine the acute risk to herbivorous mammals. For the long-term risk assessment more information
was requested on how the DTsq value for the residue decline was calculated. This information was
included in addendum 2 of February 2006. The EFSA considers the information as sufficient and
considers the long-term risk to herbivorous mammals as low. However, the potential high acute risk
to herbivorous mammals still needs to be addressed.

Carbaryl is very toxic to aquatic arthropods. The submitted microcosm study was assessed by the
RMS as not being of use in deriving an EAC value since the exposure regime was representative only
for aquatic habitats with very basic pH conditions where carbaryl degrades very rapidly. The
proposed probabilistic approach was discussed by the EPCO experts” meeting. Uncertainty remained
on which endpoints were used to construct the SSD. The splitting of data as suggested by the
applicant would only be accepted if data fall into discrete groups based on sensitivity. The meeting
considered the proposed trigger of 1 based on acute LCs, values as not acceptable. The meeting
proposed to take the awaited opinion of the PPR panel on the possibility of lowering the uncertainty
factor into account. Based on the PPR opinion on the possibility of lowering the uncertainty factor
(see main text) the EFSA calculated the TER values for insects and crustaceans. The TERs are still
below the trigger of 100 even if a no-spray buffer zone of 50 m is taken into account for the PECsw
calculation. Overall it is concluded that the representative use of carbaryl poses a high acute and long-
term risk to crustaceans and aquatic insects.

The HQ values for bees indicated a high risk from oral and dermal exposure. A field study was
submitted to address the potential high risk. Although the EPCO experts had some reservations
regarding the submitted field study, the meeting was content that the particular use does‘not pose a
high risk to bees because the product is applied only once per year after flowering.

The in-field and off-field HQ values indicated a high risk to dphidius rhopalosiphi. Extented
laboratory studies showed that residue decline within 14 days is sufficient to allow recolonisation of
treated fields. However a high off-field risk remains. The HQ trigger of 2 is not met even at a distance
of 250 m from the treated field. No field data were submitied to show recovery/recolonisation of non-
target insects in the treated area. Therefore it is concluded that recolonisation of the treated in-field
area from unaffected off-field populations is not sufficiently demonstrated and needs to be further
addressed.

Since the DTy of carbaryl was in the range of 100 to 365 days and the standard HQ for non-target
arthropods was exceeded a study with other soil non-target macro organisms is triggered. A data gap
was identified by the EFSA to submit a study with collembola to assess the effects on other soil-
macro organisms.

The risk to earthworms, soil non-target micro-organisms, non-target plants and biclogical methods of
sewage treatment was assessed as low,
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growth regulator.
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BACKGROUND

Commission Regulation (EC) No 451/2000 laying down the detailed rules for the implementation of
the second and third stages of the work program referred to in Article 8(2) of Council Directive
91/414/EEC, as amended by Commission Regulation (EC) No 1490/2002, regulates for the European
Food Safety Authority (EFSA)} the procedure of evaluation of the draft assessment reports provided
by the designated rapporteur Member State. Carbaryl is one of the 52 substances of the second stage
~ covered by the amended Regulation (EC) No 451/2000 designating Spain as rapporteur Member
State.

In accordance with the provisions of Article 8(1) of the amended Regulation (EC) No 451/2000,
Spain submitted the report of its initial evaluation of the dossier on carbaryl, hereafter referred to as
the draft assessment report, to the EFSA on 29 April 2004. Following an administrative evaluation,
the EFSA communicated to the rapporteur Member State some comments regarding the format and/or
recommendations for editorial revisions and the rapporteur Member State submitted a revised version
of the draft assessment report. In accordance with Article 8(5) of the amended Regulation (EC) No
451/2000 the revised version of the draft assessment report was distributed for consultation on 3
September 2004 to the Member States and the main applicant Bayer CropScience S.A. (notification
and submission made by Aventis CropScience prior to merger to form Bayer CropScience) as
identified by the rapporteur Member State.

The comments received on the draft assessment report were evaluated and addressed by the
rapporteur Member State. Based on this evaluation, representatives from Member States identified
and agreed in an evaluation meeting on 7 March 2005 on data requirements to be addressed by the
notifier as well as issues for further detailed discussion at expert level. A representative of the notifier
- attended this meeting,

Taking into account the information received from the notifier addressing the request for further data,
a scientific discussion of the identified data requirements and/or issues took place in expert meetings
organised on behalf of the EFSA by the EPCO-Team of the Pesticide Safety Directorate (PSD) in
York, United Kingdom in September 2005. The reports of these meetings have been made available
to the Member States electronically. ‘

A final discussion of the outcome of the consultation of experts took place with representatives from
Member States on 7 April 2006 leading to the conclusions as laid down in this report.

During the peer review of the draft assessment report and the consultation of technical experts no
critical issues were identified for consultation of the Scientific Panel on Plant Health, Plant Protection
Products and their Residues (PPR).
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In accordance with Article 8(7) of the amended Regulation (EC) No 451/2000, this conclusion
summarises the results of the peer review on the active substance and the representative formulation
evaluated as finalised at the end of the examination period provided for by the same Article. A list of
the relevant end points for the active substance as well as the formulation is provided in appendix 1.

The documentation developed duririg the peer review was compiled as a peer review report
. comprising of the documents summarising and addressing the comments received on the initial
evaluation provided in the rapportenr Member State’s draft assessment report:
+ the comments received
+ the resulting reporting table (rev. 1-1 of 16 March 2005)
» the consultation report
as well as the documents summarising the follow-up of the issues identified as finalised at the end of
the commenting period:
e the reports of the scientific expert consultation
* the evaluation table (rev. 2-1 of 12 May 2006)
Given the importance of the draft assessment report including its addendum (compiled version of
March 2006 containing all individually submitted addenda) and the peer review report with respect to
the examination of the active substance, both documents are considered respectively as background
documents A and B to this conclusion.

By the time of the presentation of this conclusion to the EU-Commission, the rapporteur Member
State has made available amended parts of the draft assessment report which take into account mostly
editorial changes. Since these revised documenis still contain confidential information, the documents
cannot be made publicly available, However, the information given can basically be found in the
original draft assessment report together with the peer review report which both is publicly available.

THE ACTIVE SUBSTANCE AND THE FORMULATED PRODUCT

Carbaryl is the ISO common name for 1-naphthyl N-methylcarbamate (IUPAC).

Carbaryl, belonging to the class of carbamate insecticides and acaracides such as aldicarb, it is a weak
cholinesterase inhibitor and it works by stomach and contact action it is also slightly systemic.

The representative formulated product for the evaluation was Sevin XLR plus, which is a suspension
concentrate its registration status is unknown.

The evaluated representative use is as a plant growth regulator. The application method is by tractor
mounted orchard sprayer with application to apple trees for the purpose of fruit thinning, The
application rate is up to 0.9 kg of carbaryl per hectare.
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SPECIFIC CONCLUSIONS OF THE EVALUATION

1. Identity, physical/chemical/technical properties and methods of

~ analysis
The minimum purity of carbaryl as manufactured should not be less than 990 g/kg, which is higher
than the minimum purity given in the FAO specification 26/TC/S (1989) of 960 g/kg. The higher
value relates to the submitted results of current batch analysis and not to any toxicological concern to
increase the minimum purity.

The technical material contains 2-naphthol and 2-napthyl methylcarbamate which have to be regarded
as relevant impurities. The maximum content in the technical material should not be higher than 0.5
g/kg for each compound (FAQ specification 26/TC/S (1989)). However, it should be pointed out that
no data were supplied by the applicant to either confirm or refute the relevance of these impurities.

As there is only one applicant with a single source a check for equivalence of technical material is not
required.
The content of carbaryl in the representative formulation is 480 g/L (pure).

The assessment of the data package revealed no critical areas of concern with respect to the identity,
physical, chemical and technical properties of carbaryl or the respective formulation.

The main data regarding the identity of carbaryl and its physical and chemical properties are given in
appendix 1.

Sufficient test methods and data relating to physical, chemical and technical properties are available.
Also adequate analytical methods are available for the determination of carbaryl in the technical
material and in the representative formulation as well as for the determination of the respective
impurities in the technical material. However, methods of analysis are not available for the relevant
impurities'in the formulation and the current storage data are not acceptable as the relevant impurities
were net analysed for before and after storage.

Therefore, there are limited data available to ensure that quality control measurements of the plant
protection product are possible.

In the main adequate methods are available to monitor ali compounds given in the respective residue
definition. Residues in food of plant origin can be determined by HPLC with fluorescence detection.
Carbaryl can not be analysed by any currently available published monitoring methods due to the
nature of the residues. For the other matrices only single methods are available for the same reasons
as given above. For water and soil the method is HPLC with fluorescence detection and air is by
HPLC/MS/MS. The method of analysis does not analyse for all components of the residue definition
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in surface water and therefore further data will be required to validate it for the compound 1-
naphthol.

Methods to determine residues of carbaryl in products of animal origin or for body foods and tissues
are not required because no MRL’s will be set for products of animal origin and carbary! is not
classified as foxic or very toxic.

The discussion in the experts’ meeting (EPCO 35, 26 September 2005) on identity, physical and
chemical properties and analytical methods was limited to the specification of the fechnical material
and the possibly relevant impurities in the technical material.

2. Mammalian toxicology

- Carbaryl mammalian toxicology was discussed during the EPCO experts’ meeting (EPCO 33} in
September 2005, ' '

2.1, ABSORPTION, DISTRIBUTION, EXCRETION AND METABOLISM (TOXICOKINETICS)

Carbaryl is rapidly absorbed, about 91.5% within 24 hours based on urinary excretion. It is widely
distributed, with the highest levels found in the kidney at 7 days. Carbaryl does not show any
evidence of accumulation. !t is extensively metabolised (only 2.9% of unchanged compound can be
found in urine) through three main metabolic pathways:

Arene oxide formation with hydrolysis to dihydrodihydroxycarbaryl and glucuronide conjugation;
hydrolysis to form 1-naphthol and conjugation; oxidation of N-methy! moiety {alkyl oxidation).

2.2. ACUTE TOXICITY

Carbaryl is harmful if swallowed (oral LDsy 614 mg/kg bw) and by inhalation (LCsg 2.43 mg/L); it
has a low acute dermal toxicity (dermal LDs, higher than 5000 mg/kg bw). Carbaryl is not irritant to
skin and eyes and if is not a skin sensitiser. The following classification was proposed: Harmful, R20
‘Harmful by inhalation’® and R22 ‘Harmful if swallowed’. '

2.3. SHORT TERM TOXICITY

Carbaryl short term toxicity was assessed in studies in rats, mice and dogs.

The critical effect was the inhibition of cholinesterase activity, while the target organ was the liver
(increase of weight and histopathology changes). The relevant oral NOAEL was lower than 3.37
mg/kg/day in the 1-year dog study, due to RBC cholinesterase inhibition at all tested doses. The
relevant dermal NOAEL was 20 mg/kg/day (4-week rat study).

2.4. GENOTOXICITY

The genotoxicity of carbaryl has been investigated in a number of in vitro and in vivo assays,
including gene mutation, chromosomal aberration, DNA damage and DNA binding as endpoints,
with purity levels ranging from 99.0% to 99.7%.
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Carbaryl gave negative results in bacterial systems in the presence or absence of S9 from rat liver and

" in the culture mammalian cells in the absence of 9. Although there were equivocal results in the in

vifro mammalian assay with 59, negative results were obtained in the in vitro UDS assay.

Positive results were obtained for in vifro chromosome aberrations with metabolic activation in
mammalian (CHO) cells. The clastogenicity was not confirmed in vive, for somatic cells in mouse
bone marrow micronucleus and rat bone marrow chromosome aberrations assay. In relation to DNA
damage, negative results were abtained for in vivo DNA binding,

In conclusion, the weight of evidence indicates that carbaryl is not an in vivo genotoxic agent.

2.5. LONG TERM TOXICITY

A rat combined chronic toxicity/carcinogenicity and a mouse carcinogenicity studies were conducted.
Data from mechanistic studies, using induction of hepatic enzyme and cellular proliferation as
endpoints, and from a test using heterozygous p53-deficient mice (proposed model for detection
tumours caused by genotoxic carcinogens) were also supplied.

During the meeting, the RMS was asked to prepare a brief summary of a recent publication by
Jacobson-Kram et al, Toxicologic Pathology, 32, (suppl.1):49-52, 2004 in an addendum, which was
made available in February 2006.

When the test substance was administered to rats via the diet for 2 years, the main toxic effect
observed was a decrease in erythrocyte and brain cholinesterase activity at 1500 ppm. Based on this
effect, the chronic NOAEL was set at 250 ppm (10 mg/kg bw/day). Carbaryl was found to be
carcinogenic at 349 mg/kg bw/day (a concentration exceeding the Maximum Tolerated Dose). In rats
thyroid follicular adenomas and carcinomas (males), hepatocellular adenoma (females), carcinomas
and adenomas in the urinary bladder (both sexes), a carcinoma in kidney (male) were recorded.

In mice the dietary administration of carbaryl for 2 years resulted in both neoplastic and non
neoplastic findings. Based on the inhibition of erythrocyte and brain acetylcholinestarase activity and
histopathological changes in the bladder, the relevant NOAEL for non-neoplastic lesion was 15
mg/kg/day. As for neoplastic findings, vascular tumors (located predominantly in the liver and
spleen) at 15 mg/kg bw/day in males renal tubular cell adenoma and carcinoma, hepatocellular
carcinoma and adenoma at 1248 mg/kg bw/day were recorded. Based on these observations, the
NOAEL for carcinogenicity was not established.

Mechanistic studies suggested that the tumorigenic response was due to cell proliferation associated
with a mitogenic effect of carbaryl or one of its metabolites. The results identified carbaryl as a weak
barbiturate-type inducer of cytochrome P450 in the mouse liver.

Classification with R40 ‘Limited evidence of a carcinogenic effect’ or R45? ‘May cause cancer’ was
discussed and agreed on to be forwarded to ECB and indicated in the list of end points. Furthermore,
during the meeting the experts discussed the toxicological significance of Non Hodgkin Lymphomas
(NHL)} and concluded that no particular concerns were identified in the available studies.
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2.6. REPRODUCTIVE TOXICITY

One two-generation study in rats and one developmental studies in both rat and rabbit were
performed. '

The relevant parental, offspring and reproductive NOAEL was 4.67 mg/kg bw/day, based on the
decreased body weight in the parents and on the significant reduction of the F2 n® pups/Litter and of
the F2 pup survival at 21.04 mg/kg bw/day. Based on the studies available, the experts concluded that
carbaryl did not have effects on sperm morphology.

The teratogenicity. study performed in rats revealed that at the dose of 30 mgkg bw/day, dams
showed some clinic signs typical of anticholinesterase agents (increase of salivation), and affected the
body weight of the dams and foetuses that decreased significantly; in addition, a delayed ossification
in foetuses was observed, therefore the NOAEL for maternal and developmental toxicity was set at 4
mg/kg bw/day in rats.

2.7. NEUROTOXICITY

The main sensitive endpoints in acute and subacute studies were the observations in the functional
observational battery (FOB) and the reduction in the cholinesterase activity and motor activity. The
severity and frequency of clinical signs and reduction of cholinesterase activity were related to dose
and decreased with time. The lowest oral NOAEL in neurotoxicity studies was 1 mg/kg bw per day
based on a 13-week study. No signs of developmental neurotoxicity were recorded.

2.8. FURTHER STUDIES

Metabolites

Two metabolites were identified: 4-hydroxycarbaryl and S5-hydroxycarbaryl. They are both
structurally similar to carbaryl, and therefore likely to be ChE inhibitors. They were of particular
concern as it is not known whether the parent or metabolites are responsible for the carcinogenic
effects. In the recently submitted addendum, 4-hydroxycarbaryl and 5-hydroxycarbaryl were
discussed. They are found in plants and animals. According to the FAO monograph (1969)
toxicological data show that the acute cral toxicity of S-hydroxycarbaryl (LDse 297 mg/kg bw) is
comparable to carbaryl (LDs 614 mg/kg bw) while LDs values for 4-hydroxycarbaryl and 1-
naphthol are higher than the LDs, value established for carbaryl (1190 mg/kg bw and 2590 mg/kg bw,
respectively). The short-term toxicity of these metaboliites was lower when compared to the parent
compound carbaryl. In vitre cholinesterase inhibition studies showed that 1-naphthol, 4- and 5-
hydroxycarbaryl are also inhibitors of cholinesterase activity, with similar or higher ICsq values. The
experts agreed they should be considered in the consumers’ risk assessment. The RMS concludes that
the toxicological information indicates that 4-hydroxycarbaryl and 5-hydroxycarbaryl should not be
considered of toxicological relevance. This assessment was neither discussed nor agreed.

EFSA notes that, according to the data submitted, both metabolites are cholinesterase inhibitors, with
inhibition activity comparable to carbaryl; further, 5-hydroxycarbaryl LDs, is even lower than
carbaryl’s.
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Metabolites - impurities

1-naphthol is a metabolite found in plants and animals, and it is also an impurity. According to
European Chemical Information System 1-naphthol is classified as R21/22, harmful in contact with
skin and if swallowed, R37/38 Imitating to respiratory system and skin and R41, risk of serious
damage to eyes.

Impurities

1-naphthyl 2,4-dimethy! allophanate is an impurity. No experimental data are available but a position
paper with a DEREK analysis has been submitted by the applicant and summarised in the addendum
(Feb 06).The RMS states that according to the toxicological characteristics, this impurity does not
pose any concerns. These assessments provided by the RMS were not peer reviewed.

A new data gap was identified during the meeting for the applicant to provide information on the
levels of impurities (1-naphthol and 1-naphthyl 2,4-dimethyl allophanate) in batches used in toxicity
studies as well as information on their toxicological properties.

For the two impurities 2-naphthol and 2-napthy! methylcarbamate no toxicological data was
provided.

2.9, MEDICAL DATA

Among the medical effects on manufacturing personnel, only one of the available studies showed that
carbaryl increased the rate of sperm shape abnormalities. The clinical cases and poisoning incidents
revealed only one fatal case of death due to ingestion of Sevin (carbaryl), whose results are
nevertheless controversial. '

One epidemiclogical study made on exposed farmers showed the evidence of cccurrence of Non-
Hodgkin Lymphoma (NHL) in men handling carbaryl for more than 20 years and epidemiological
studies on mortality ratio revealed an association with NHL, liver cancer (not specified) and kidney
cancer. _

The experts noted that the manufacturer had provided no information relating to the routine,

‘monitoring of workers other than that they monitored. A new data requirement was set for further

information relating to this. So far, no new data was submitted by the notifier.

2.10. ACCEPTABLE DAILY INTAKE (ADI), ACCEPTABLE OPERATOR EXPOSURE LEVEL
(AOEL) AND ACUTE REFERENCE DOSE (ARFD)

ADL |

The meeting discussed the carcinogenic effects observed with carbaryl in relation to the derivation of
the ADIL It was noted that tumours were observed in multiple organs in rats and mice, and that
mechanistic studies indicated a non-genotoxic effect. It was additionally noted that a non-
carcinogenic effect had not been demonstrated in humans. As a result it was concluded that while the
L.OAEL in the mouse carcinogenicity study was high compared to NOAELs from other studies, the
use of the LOAEL from the mouse carcinogenicity study (with additional safety factors due to the use
of LOAEL) highlighted the concern relating to this effect. Application of a safety factor of 2000
derived an ADI of 0.0075 mg/kg bw/day. '
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AOEL

From all the available data, it was considered appropriate to use the NOAEL of 1 mg/kg/day from the
13-week neurotoxicity study, where an inhibition of all types of ChE measured was observed. A
safety factor of 100 was considered appropriate as LOAEL irreversible effect/AOEL > 1000. The
AOQEL was as follows:

AOEL = (1 mg/kg/day)/100= 0.01 mg/kg/day

ARID

The studies available for the derivation of the ARID were considered. Acute neurotoxicity studies
were conducted at doses of 2 10 mg/kg bw, and a LOAEL of 10 mg/kg bw obtained, at which marked
inhibition (40-50%) occurred. In the subchronic neurotoxicity a NOAEL of 1 mg/kg bw/day was
obtained. Therefore it was considered appropriate to derive the AR{D from this study; applying a
safety factor of 100, an ARfD of 0.01 mg/kg bw was derived.

2.11. DERMAL ABSORPTION

In vivo and in vitro studies lead fo the conclusion that dermal absorption for Sevin XRL Plus was
9.54-15.3% within 10-24 h, respectively, for the dilution and 0.37-0.59% within 10-24 h,
respectively, for the concentrate. During the EPCO dermal absorption values after 10h were
considered and rounded up from 0.37% to 0.5% for concenirate and 9.54% to 10% for dilution.

2.12. EXPOSURE TO OPERATORS, WORKERS AND BYSTANDERS

DAR

Operators

Estimations of the potential operator exposure have been undertaken using the UK POEM and the
German model. Estimated values ranged from 443.12-667.4% AOEL for UKXPOEM at 10-24 hr

and between 188.6-290.9 %AQOEL at 10-24 hr for BBA Model.

Workers

Worker exposure was evaluated taking into account a new transfer coefficient extrapolated from a
field study using iprodione. Estimated exposure levels ranged from 100-350.25 % of AOEL using
10hr to 24 hr dermal penetration data.

Bystanders

Bystanders exposure was estimated to be 7.43 or 10.27 % of AOEL using 10hr or 24 hr dermal

absorption data.

Field studies reported in the DAR and conducted with in scenarios similar to the one under discussion
but with different a.s., confirmed that exposure exceeded the AOEL.
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Refinement after EPCO

According to the EPCO outcomes, the RMS was asked 1o recalculate operator and bystander
exposure; worker exposure has to be recalculated also considering EUROPOEM transfer coefficients.
In the feb 06 submitted addendum, not peer reviewed, recalculations are provided.

Operators
UK POEM BBA
Exposure % of AOEL Exposuare % of AOEL
{mg/kg bw/day) {mg/kg bw/day)
Without PPE 0.18 1860 0.12 1200
PPE: Gloves ML & Applic. 0.13 1300
PPE: Gloves ML & Applic.
FHood and visor, Coverall and ' 0.0075 75
sturdy footwear in application

Operator exposure is below the AOEL when estimated with German model and considering the use
of PPE like gloves during mixing/loading and hood, visor, coverall and sturdy footwear during
application.

Workers

The assessment has been performed considering data in the EUROPOEM database for hand
harvesting suggest a transfer coefficient of 4500 cm2/person/hr for worker harvesting fruits from
trees. The DFR is predicted from conservative assumptions which assume a DFR of 3 pg/cm? per kg
a.8./ha applied. Estimated exposure corresponds to 81% of the AOEL.

Bystanders
Direct measurements of simulated bystander exposure for applications made to orchards in the UK by

broadcast air assisted sprayers reported in a study by Lloyd and Cross {1987) were used as surrogate
values. Estimated exposure corresponds to 60% of the AOEL.

3. Residues

Carbary]l was discussed during the EPCO experts’ meeting for residues (EPCQO 34) in September
2005.

3.1. NATURE AND MAGNITUDE OF RESIDUES IN PLANT
3.1.1. PRIMARY CROPS

The metabolism of carbaryl after foliar application in plants has been investigated in lettuce, soybean,
radish and apple. The metabolic pattern observed was rather similar between these crops. Carbaryl is
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stable when present on the surface of the plant and undergoes biotransformation when it enters into
the plant tissues. The metabolic pathway includes methyl and ring hydroxylation, carbamate ester
hydrolysis and N-demethylation. Most of the metabolites formed may be further conjugated to form
water-soluble glycosides. These studies were conducted with rather short PHIs (8 days for lettuce, 45
days for soybean, 7 days for radish and 28 and 53 days for apples) in comparison with the PHI
proposed for the use of carbaryl for apple thinning. Under these conditions, carbaryl was in all plant
parts, except in soybean seeds, the dominant compound. Some metabolites present under conjugated
form were found in the range of 10% of the TRR: hydroxymethyl carbaryl in soybean as well as 4-
and 5-hydroxycarbaryl (both resulting of ring hydroxylation) in apples.

In apples, the ratio of the sum of these later two metabolites to parent compound appears to be
dependant on the precocity of the application of carbaryl: this ratio is about 1/10 for application made
28 days before harvest and increases to 1/1 when the application occurs 53 days before harvest.
Therefore, their expected contribution to the global toxicological burden for a PHI of 80 days can be
considered as significant. The expert meeting (EPCO 34) discussed the residue definition applicable
to apples. It was agreed that the parent coinpound is a valid indicator for monitoring. For risk
assessment it was concluded that the necessity to include the 4- and 5-hydroxycarbaryl metabolites in
the definition was depending on their toxicological relevance. As indicated under point 2.8, the
available toxicological information suggests that they may have a similar level of toxicity as the
parent compound and therefore they are included in the residue definition for risk assessment. The
available data are not sufficient to fix a conversion factor between the residue definitions for
monitoring and risk assessment. It must be noted that for other crops, beyond the scope of this peer-
review, the residue definition for risk assessment may be different, depending of the specific
metabolic pattern.

Nine valid supervised residue trials were submitted by the notifier according to the representative use
supported by the applicant with 1 treatment at growth stage 71-73. Seven trials were carried out in
Northern Europe and 2 were carried out in Southern Europe. In these trials only carbaryl was
analysed. Results for PHIs varying from 76 to 83 days were 5 times < 0.05 mg/kg and 4 times < .01
mg/kg, depending on the method of analysis nsed and related Limit of Quantification (LOQ). These
results are supported by storage stability studies demonstrating that residues of carbaryl are stable up
to 24 months of storage at -20°C.

Additional data should be submitted concerning the residues of 4- and 5-hydroxy carbaryl in apples at

harvest in order to have all the needed information to conduct a robust risk assessment for the safety -

of the consumer.
As carbaryl residues in raw apples are below the LOQ, the effect of processing on the nature and the
level of residues were not investigated.

3.1.2. SUCCEEDING AND ROTATIONAL CROPS

Apple being a perennial crop, it is not relevant to investigate the potential of transfer of residues from
the soil to succeeding and rotational crops.
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3.2. NATURE AND MAGNITUDE OF RESIDUES IN LIVESTOCK

The use of carbaryl for apple thinning does not lead to significant animal exposure. Even if residue
data are not available for 4- and 5-hydroxy carbaryl in apples it is expected given the early stage of
application of the product that the amount of carbaryl and its metabolites present in apple pomace is
low and at least not such that the animal exposure could be higher than 0.1 mg/kg total feed (fruit
pomace is a processed feed item resulting from the mixing of products of different origins and enters
for a maximum of 30% of the dry matter in animal diet). For this reason it is considered that livestock
metabolism and feeding studies as well as residue definitions and MRLs for animal products are not
necessary.

3.3, CONSUMER RISK ASSESSMENT

Assessments of the chronic and acute exposures of consumers could not be conducted on the basis of
the residue definition proposed for risk assessment as data on the actual level of the metabolites 4-
and 5-hydroxy carbaryl in plant commodities are lacking. _

Only exposure assessments to carbaryl are at this stage possible and were performed by the RMS.

Chronic exposure,

The chronic dietary exposure assessment has been carried out according to the WHO guidelines for
calculating Theoretical Maximum Daily Intakes (TMDI). Four consumption patterns were
considered: the WHO European typical diet for adult consumers, the diets of UK for infants, toddlers,
children and adults populations, which take into consideration high individual consumption levels (at
the 97.5" percentile of the distribution of consumptions in the respective populations), the Spanish
diet for adult consumers and the German diet for the 4-6 years old girl.

For TMDI calculations, residues in apples were assumed to be at the level of LOQ proposed as MRL
on the basis of the superviséd residue trials. No exposure resulting from the consumption of animal
commodities was considered as the exposure of animals and the resulting transfer to edible animat
commodities is considered not significant. These calculations indicated that the chronic exposure of
all the here above mentioned populations was well below the ADI of carbaryl. The highest exposure
was calculated for toddlers in UK (6% of the ADI).

Acute exposure.
The acute exposure to residues of carbaryl in apples has been assessed according to the WHO model

for estimates of short term intakes. Large portion consumption data for various population groups
(infants, toddlers, children, adults) in UK, France and Netherlands were used. Calculations were
carried out considering residues in composite samples of treated apples at the level of the LOQ as
well as high unit to unit variability (variability factor of 7). The highest predicted short term intakes
were found for infants and toddlers in UK and were amounting to 36 and 49% respectively of the
ARTD.

It must be kept in mind that the exposure assessments summarised here above represent an
underestimation of the actual toxicological burden as the 4- and 5- hydroxyl metabolites of carbaryl
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were not included in the calculations. Considering that the exposure to the parent compound only is
close to 50% of the ARfD for some specific population sub-groups, it cannot be excluded that the
contribution of the metabolites leads to a global exceedence of the ARfD for those sub-groups.

3.4. PROPOSED MRLS

The results of supervised residue trials suggest setting the MRL for carbaryl in apples below the LOQ
of 0.05 mg/kg, supporting the representative use in Northern Europe.

4, Environmental fate and behaviour

The fate and behaviour in the environment of carbaryl was discussed in the experts’ meeting (EPCO
31) of September 2005 on basis of the addendum to the DAR dated June 2005. After the meeting the
RMS clarified the key open points identified by that meeting in the Corrigendum B-8, dated February
2006.

4.1. FATE AND BEHAVIOUR IN SOIL
4.1.1. ROUTE OF DEGRADATION IN SOIL

In soil experiments (5 different soils) carried out under aerobic conditions in the laboratory (20-25°C
75% field capacity (FC) or 40-52% maximum water holding capacity (MWHC) in the dark, the
formation of residues not extracted by methanol:water followed by acidified acetone:water was a
significant sink for the applied 1-naphthyl-"*C-radiolabel (20-39% of the applied radiolabel (AR)
after 100 days). Mineralisation to carbon dioxide of the radiolabel accounted for 15-58 % AR after
100 days). The most significant extractable breakdown product identified was 1-naphthol where
maximum measured concentrations in 4 of the soils accounted for: not detected (2 soils) to 1.27%AR.
In the fifth sandy loam soil, 1-naphthol accounted for 35%AR 1 day after treatment. In the sample
taken on the second day after treatment, it accounted for only 2.8%AR. Cther extracted unidentified
resolved breakdown products accounted for a maximum of 1.6%AR.

Under anaerobic conditions in soil, the degradate pattern was essentially the same as described above
for aerobic conditions, except the 1-naphthol formed would give a longer exposure duration, it
accounted for a maximum of 21.7%AR at 94 days declining to 13.2%AR at the study end (126 days).
In a laboratory soil photolysis study, the rate of degradation on light exposed 75% FC soil moisture
soil was comparable to that observed in the dark control. No novel photodegradation products were
identified, the degradation of parent carbaryl in the experiment was limited (6%AR over the 12 days
experimental duration).

4.1.2. PERSISTENCE OF THE ACTIVE SUBSTANCE AND THEIR METABOLITES, DEGRADATION OR
REACTION PRODUCTS

The rate of degradation of carbaryl was estimated from the results of the studies described in 4.1.1

above and was also investigated under aerobic conditions at a range of temperatures in an additional 2
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soils. On the basis of the nine available study results where seven different soils were investigated,
the single first order DTs, were: 80.9 days (10°C and 50% MWHC), 11.9 days (15°C, at 75% FC), 4-
25.2 days (25°C at 75% FC) and 7.08-99 days (20°C and 40-52% MWHC). After normalisation to
FOCUS reference conditions® (20°C and -10kPa soil moisture content) this range becomes 2.3-98.7
days (arithmetic mean 25.8 days geometric mean that is appropriate for use in FOCUS modelling
15.8 days).

The major degradation product (> 10 %AR), formed in major amounts in just 1 soil 1-naphthol also
degraded rapidly in soil with an estimated single first-order DTsp in this single soil of 0.9 days
{(normalised to FOCUS reference conditions 0.53 days).

The potential for the degradation of carbaryll to be pH dependant was considered by the RMS, but
there was no correlation of first order DT’so with this soil property*.

No field soil dissipation studies were provided. As in 1 soil at 20°C and pF2 (-10kPa), the single first
order DTsy was > 60 days (DTsp 98.7 days, extrapolated DTgy 328 days) field dissipation studies are
triggered. On the basis of the remaining 8 single first order DTs, results field dissipation studies
would not be triggered (the next longest 20°C and pF2 value was 31.9 days). In this case, for this
active substance, with this laboratory soil study database, as it is not possible to attribute any single or
combination of soil properties as being the cause of the longer DTsp, it is unlikely that any field trial
database generated would add significant new information to improve our understanding of the fate
and behaviour of carbaryl in soil. The EFSA considers having field data would not significantly
increase the reliability of the environmental exposure assessment in this case. Therefore the EFSA
considers the environmental exposure assessment at the EU level can be concluded without field soil
dissipation studies on the basis of the available laboratory studies, as this is likely to result in a
precautionary exposure and subsequent risk assessment,

The longest available laboratory single first order soil DTsp of 99 days was selected for use in PEC
soil calculations with a crop interception of 70% agreed by the experts from member states as being
appropriate for the growth stage after flowering in apples”’.

4.1.3. MOBILITY IN SOIL OF THE ACTIVE SUBSTANCE AND THEIR METABOLITES, DEGRADATION
OR REACTION PRODUCTS

The adsorption / desorption of carbaryl was investigated in four soils in guideline batch adsorptions
studies. Calculated adsorption Keoc values varied from 177 to 249 mL/g, (mean 211 mL/g) indicating
that carbaryl is moderately mobile in soil (1/n 0.78 — 0.84, mean 0.81). There was no evidence of a
correlation of adsorption with pH.

* Using section 2.4.2 of the generic guidance for FOCUS groundwater scenarios, version 1 1 dated April 2002.
* Comgendum B-8 dated February 2006.

% in line interception tables in generic gu1dance for FOCUS groundwater scenarios, version 1.1 dated April
2002..
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The adsorption of 1-naphthol was investigated in four soils using the batch adsorption screening
experiments prescribed by OECD 106. The compound was unstable in the test soils and even under
the non equilibrium conditions of 30 minutes shaking the mass balance of the test substance was low
accounting for only 7-27% of that applied. As a result the definitive adsorption / desorption test could
not be completed. Consequently the OECD screening test OECD 121 that estimates adsorption using
an HPLC column {(and not measurements with soil) was employed. This gave an estimated 1-naphthol
Koo value of 245mL/g. The experts from the member states agreed this estimate was an acceptable
value to use in FOCUS modelling,

4.2, FATE AND BEHAVIOUR IN WATER
4.2.1. SURFACE WATER AND SEDIMENT

The aqueous hydrolysis of carbaryl under sterile conditions was faster under basic conditions than
acidic ones. At pH 7, (the value tested closest fo natural conditions), carbaryl was more stable than
when microorganisms are present (the 25°C single first order DTso was 12 days). The main hydrolysis
product in these sterile conditions was 1-naphthol.

The aqueous photolysis of carbaryl investigated under sterile pH 5 conditions, where hydrolysis was
slow, indicated the rate of degradation was slower than under dark microbially active conditions
(single first order laboratory DTsy equated to summer sublight at 30-50°N was 11-14 days. No major
(>10%AR) metabolites were formed in the study. Photolysis is not expected to be a significant route
of dissipation of carbaryl in the environment as biodegradation is more rapid.

A ready biodegradability test (OECD 301D) indicated that carbaryl is ‘readily biodegradable’ using
the criteria defined by the test.

In water-sediment studies (3 systems studied at 20-25°C in the laboratory, sediment pH 5 -7.6, water
pHl 6.5-9) carbaryl demonstrated low persistence in both the water phase (single first order DTsp 1.2-5
days) and in the total system (single first order DTsy 1.62-9.9 days). The metabolite 1-naphthol (max.
34.7 % AR at 2 days after treatment) was detected in the water phase but accounted for <1%AR in the
water phase by 7-30 days. The terminal metabolite, CO,, accounted for 10.6-18 % AR by 101 days.
Residues not extracted from sediment by acidified methanol:water and acidified acetone:water were a
significant sink representing 36-64%AR at study end (30-101 days). The only major (>10%AR)
residue in sediment extracts was parent carbaryl {max. 24%AR at 0-60 days) for which a single first
order DTy in sediment of 4.3 days was estimated. The experts from the member states discussed
which water DTs, values should be used in the calculation of PEC surface water, which were
presented based on late season spray drift vatues® to a static 30cm deep water body. They confirmed
the longest first order dissipation DTy, value for parent carbaryl of 5 days from the available dark
water sediment studies should be used.

¢ Appendix 1 Guidance document on aquatic ecotoxicology Sanco/3268/2001 date 1 October 2001.
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The available surface water exposure assessment just considered the spray drift route of entry to
surface water. The potential exposure of surface water with parent carbaryl via the drainage and
runoff routes of entry has not been assessed in the available EU level exposure assessment. Member
states should therefore carry out a surface water exposure and consequent aquatic risk assessment for
carbaryl from the runoff and drainage routes of exposure at the national level, should carbaryl be
included in annex 1. A drainage and runoff entry surface water exposure assessment is considered
unnecessary for the major soil metabolite 1-naphthol in situations (such as the applied for intended
use on apples) where prolonged anacrobic soil conditions can be excluded, due to it’s impersistence
in soil under aerobic conditions. '

4,2.2, POTENTIAL FOR GROUND WATER CONTAMINATION OF THE ACTIVE SUBSTANCE THEIR
METABOLITES, DEGRADATION OR REACTION PRODUCTS

FOCUS PELMO 3.3.2 simulations were carried out for the good agricuitural practice (GAFP) of 1
application of 0.9 kg/ha (0.27 kg/ha accounting for 70% crop interception) being made to apples, with
applications being made in March to May. Appropriate (though more conservative than guidance
requires) substance properties of: carbaryl single first order DTsy 25.7 days Kg. 211.53 mlL/g
1/m=0.81 and 1-naphthol single first order DTsy 0.6 days Ky, 245mL/g or 0, 1/n=1.0, formation
fraction from carbaryl 100% were used as input. In these simulations annual average concentrations
in leachate leaving the top 1m soil column were estimated to be <0.001 pg/L for both compounds at
all 9 FOCUS groundwaler scenarios.

Based on this modelling, leaching to groundwater from the applied for intended uses on Apples above
the parametric drinking water limit (0.1pg/L) would not be expected for either carbaryl or I-naphthol.

4.3, FATE AND BEHAVIOUR IN AIR

The vapour pressure of carbaryl (4.16x107 Pa at 25°C) means that carbaryl would be classified under
the national scheme of The Netherlands as very slightly volatile, indicating limited losses due to
volatilisation would be expected. Therefore the PECair is considered to be negligible. Calculations
using the method of Atkinson for indirect photooxidation in the atmosphere through reaction with
hydroxyl radicals resulted in an atmospheric half life estimated at 0.377 days (assuming an
atmospheric hydroxyl radical concentration of 1.5x10% radicals cm™ and a 12 hour photoperiod)
indicating the small proportion of applied carbaryl that did volatilise would be unlikely to be subject
to long range atmospheric transport.

5. Ecotoxicology

Carbaryl was discussed at the EPCO experts’ meeting for ecotoxicology (EPCO 32) in September
2005. '
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3.1. RISK TO TERRESTRIAL VERTERBRATE

A risk assessment for birds and mammals was conducted according to SANCO/4145/2000 for
insectivorous and earthworm-eating birds. A high long-term risk was indicated in a first tier risk
assessment for insectivorous birds. Two published articles on effects of carbaryl on killdeer
(Charadrius vociferous) and tree swallow (Tachycineta bicolour) were submitted by the applicant.
The meeting was concerned about some lack of detail in the study reports (e.g. it was not certain if
low effects were due to low exposure if the birds were foraging elsewhere rather than in the treated
orchard). The relevance of trec swallow as a focal species was questioned due to its mode of feeding
i.e. taking insects from the air rather than form the treated crop. The meeting apreed that the
submitted information is not sufficient to address the potential high long-term risk to insectivorous
birds and identified a data gap. '

The RMS presented a TER calculation for herbivorous birds. The first tier TER values indicated a
potential long-term risk. In addendum 1 (June 2005) a new TER calculation was presented taking into
account 70% interception because the product is applied at a stage when the foliage of the trees is
fully developed. It was noted that the RUD value for leafy crops was used for the TER calculation for
medium herbivorous birds. Using the correct value of 76 for residues in short grass in orchards and
70% interception the resulting long-term TER would be 3.63. However, the meeting agreed that the
risk assessment for herbivorous birds in orchards is not standard and that the risk to herbivorous birds
is sufficiently addressed.

From the observed endpoints from studies with the formulation Sevin XLR and mammals the RMS
suggested that the formulated carbaryl is about a factor 2 more toxic than technical carbaryl. The
meeting considered that the observed difference is not very pronounced and that the difference might
also be explained by natural variation. It was concluded that it is not necessary to request a
formulation study with birds taking into account that exposure via residues on food items will be
primarily from the active substance.

The first tier risk assessment for herbivorous and earthworm-eating mammals indicated a potential
high acute and long-term risk. A new risk assessment based on refinement of PD and f(twa) and
taking into account 70% interception was presented in addendum 1 (June 2005). This resulted in an
acute TER of 7.9 and long-term TER of 6.1 indicating a high acute risk. The suggested PD refinement
was accepted for the long-term risk but rejected for the acute risk assessment. The meeting considered
that it cannot be excluded that the animals feed solely on one food type in a short period of time
relevant for the acute risk assessment. The information provided in the addendum was insufficient to
assess the derivation of the f(twa) value of 0.28. It was agreed that clarification is required regarding
the relevance of the crop, situation (i.c. northern Member States vs. southern Member States) and
how the DTs, was calculated. It was agreed by the meeting that the endpoint from the F1 generation
should be used for the long-term risk assessment instead of the lower endpoint observed in F2
because the duration of exposure in the test is much longer than expected in the field. The use of the
acute endpoint form the formulation or technical carbaryl was discussed. The meeting agreed that the
lowest observed endpoint should be used. It was noted that the LD50 was the mean of the LD50s for
male and female rats. The meeting concluded that the lower endpoint of the two sexes should be used
and confirmed the data requirement for a refined acute risk assessment. The acute TER was
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recalculated as 4.6 based on the lowest observed endpoint for female rats from a test with the
formulation.

Further details were provided in addendum 2 from February 2006 on how the DTs, for the residue
decline. was calculated. The EFSA is of the opinion that the information is sufficient to conclude that
the DTso of 4.21 is acceptable and can be used to adjust the f{twa). Hence, the long-term risk to
herbivorous mammals is considered to be low. :

The risk from uptake of contaminated drinking water was assessed as low based on PECsw water
values. A new calculation according to SANCO/4145/2000 for a medium sized bird was presented in
addendum 2. A mistake in the exposure concentration was noticed (it should read 180 mg a.s./L
instead of 0.018 mg/L). Therefore the EFSA recalculated the TER values in an addendum. The acute
and short-term TER values exceeded the Annex VI trigger in a first tier risk assessment except the
acute TER for mammals (9.5) at the higher recommended concentration of the spray solution. The
long-term TERs are below the trigger. However since the product is applied only once per growing
season it is considered unlikely that contaminated drinking water would be available for a period of
time long enough to cause long-term effects. Overall it is concluded that the risk from uptake of
contaminated drinking water is assumed to be low for the representative use if sprayed at the lowest
recommended concentration. A refined risk assessment is required to address the potential high acute
risk to mammals for the highest recommended concentration of the spray solution.

Overall it is concluded that a high long-term risk to insectivorous birds and a high acute risk to
herbivorous mammals cannot be excluded for the representative use.

5.2. RISK TO AQUATIC ORGANISMS

The lowest endpoints for carbaryl were observed in studies with aquatic invertebrates. The TER
values in the DAR calculated with PECsw from spray drift indicated a high acute and chronic risk to
aquatic invertebrates from exposure to carbaryl and a high chronic risk to fish from exposure to the
metabolite 1-naphtol. One microcosm study and published articles on the effects of carbaryl on
aquatic habitats were submitted. The published articles were assessed to be of use as additional
information but cannot be used directly to derive an EAC value since the tests did not comply to
accepted guidelines (e.g. test substance was not measured during the test). The exposure regime in the
microcosm study was assessed by the RMS as being representative only for habitats with basic water
conditions (pH >9) where carbaryl degrades significantly more rapidly than under neutral or acidic
conditions. The meeting wished to have a more detailed summary of the study e.g. a graphical
presentation of the resuits (e.g. PRCs). A probabilistic risk assessment was suggested by the RMS to
refine the risk to aquatic organisms.

A new aquatic risk assessment was presented in addendum 1 of June 2005 to address the comments
received by Member States. The probabilistic approach suggested by the RMS and the new
probabilistic assessment submitted by the applicant were discussed in the experts’ meeting. The
meeting did not reach a final judgement on the proposed use of the SSD. Uncertainty remained
regarding the quality of data which were used to construct the SSD. The meeting requested a short
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summary indicating the studies used and the endpoints selected in order to aid transparency and
understanding. It was agreed that HCS values should be read-off the experimental data and from the
fitted curve. The applicant suggested splitting the data set. The proposed splitting was not agreed by
the meeting but it was noted that it might be acceptable to split data into groups provided that data fall
into discrete groups based on sensitivity. Once these issues had been addressed the HC5 could be
used in the risk assessment. The proposed trigger value of 1 based on acute LC50s was not accepted
by the meeting.

With regard to the long-term risk assessment the meeting agreed that time weighted PECs can be used
only if the time to onset of effects is known. Hence the long-term risk assessment should be based on
initial PECs. The RMS presented a new long-term TER calculation based on initial PECsw for
Daphnids in addendum 2 (February 2006). The results suggest a high long-term risk to aquatic
invertebrates even if a no-spray buffer zone of 50 m is applied.

The metabolite 1-naphtol is of similar toxicity to fish but is significantly less toxic to crustaceans
compared to carbaryl. The long-term TERs for fish are 8.54 and 123 for a PECsw of 11.7 pg 1-
naphtol/L (initial at 3 m) and 0.81 pg 1-naphtol/L (initial at 20 m). The risk from l-naphtol to fish is
significantly lower than the risk from carbaryl to aquatic arthropods. Hence the risk from 1-naphtol to
fish is covered by risk mitigation measures for aquatic arthropods, e.g. large buffer zones. The
meeting accepted the argumentation that 1-naphtol was formed in the test with Lemna gibba and that
the endpoint from the Lemna study covers also potential effects of 1-naphtol. '

The use of a long-term endpoint for fish from a published article was discussed and considered
acceptable because fish toxicity is not driving the risk assessment. Hence a new study is dispensable.

The meeting proposed to take the awaited opinion of the PPR panel on the possibility of lowering the
uncertainty factor into account. Based on the opinion’ the EFSA calculated geometric mean values®
for crustaceans and insects as 28.2 pg carbaryl/L and 40.76 ug carbaryl/L. The resulting TERs for a
PECsw of 0.66 pg carbaryl/L (entry via spray drift, 50 m no spray buffer zone) for crustaceans and
insects are 42.77 and 53.97. The TERs are below the Annex VI trigger value of 100 indicating a high
acute risk to crustaceans and aquatic insects from the representative use of carbaryl.

Overall it is concluded that the representative use of carbaryl poses a high acute and Jong-term risk to
crustaceans and aquatic insects.

" Opinion of the Scientific Panel on Plant health, Plant protection products and their Residues on a request from
EFSA related to the assessment of the acute and chronic risk to aquatic organisms with regard to the possibility
of lowering the uncertainty factor if additional species were tested. (Question N° EFSA-Q-2005-042). The EFSA
Jourral(2005) 301, 1-45

http://www.efsa.eu. int/science/ppr/ppr opinions/1332/ppr_op_ej301_aquatic_ecotox_enl.pdf

¥ All endpoints from studies which were assessed as acceptable by the RMS and listed in Table 9.2.10.2-1b in
addendum 2 of February 2006 were included. Only the lowest endpoint observed in three studies with
Mysidopsis bahia was included in the geometric mean for crustaceans to avoid giving more weight to the
endpoints observed for Mysidopsis bahia compared to the other tested species.
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5.3. RISK TO BEES

The HQ values for bees were calculated as 4285 and 6429 for the risk from oral and contact exposure
to carbaryl indicating a potential high risk to bees. The experts” meeting was concerned that the
submitted field study was too short to address potential effects on the bee brood and the study design
was such that it was not certain that bees had actually foraged in the treated crop. The meeting was
content that the particular use poses no high risk to bees because the product is applied only once per
year after flowering. For other uses reservations remained about the adequacy of the field study.

54. RISK TO OTHER ARTHROPOD SPECIES

The risk assessment according to ESCORT 2 resulted in HQ values of 36437 and 5730 indicating a
high in and off-field risk for Aphidius rhopalosiphi. The risk for Typhlodromus pyri was assessed as
low. The tested insects were more sensitive than the tested mites and spiders. No mortality or
sublethal effects were observed in extended laboratory studies with T. pyri, Chrysoperla carnea and
A. rhopalosiphi after exposure to residues on foliage afier 14 days of ageing showing the potential of
recolonisation. However the off-crop HQ for 4. rhopalosiphi indicated a high off-field risk. No spray
buffer zones of more than 250 m would be required to protect non-target arthropods in the off-field
area. No field studies were submitted. It is questiomable if recolonisation of in-field areas from
unaffected off-field areas is possible within one year taking the high off-field risk into account.
Overall it is concluded that a high risk to non-target arthropods cannot be excluded for the
representative use. Further data (e.g. field studies) are required to address the potential high risk to
non-target arthropods.

5.5, RISK TO EARTHWORMS

Several acute toxicity studies were conducted with Eisenia foetida. The TER values for this species
were markedly above the trigger of 10. However, the first tier risk assessment indicated a high acute
risk to Allobophora caliginosa. Two field studies were submitted to address the potential high risk to
earthworms. Transient effects on earthworm populations were observed in two field studies. The
meeting agreed to the assessment of the RMS presented in addendum 1 of June 2005 that no long-
term effects on earthworms are expected from the representative use. The risk from 1-naphtol to
carthworms was assessed as low.

The risk from the representative use posed to earthworms is considered to be low.

5.6. RISK TO OTHER SOIL NON-TARGET MACRO-ORGANISMS

The field DTy, for carbaryl was not determined. The DTy derived from laboratory studies was 328
days. The effects to soil micro-organisms were < 25% and the long-term risk to earthworms were
assessed as low. However, the standard HQ for non-target arthropods of 2 was exceeded. Therefore a
study with collembola or mites is triggered. The test should be conducted with collembola since mites
were less sensitive compared to insects (see 5.4.). The EFSA proposes a data gap for a study with
collembola to address the potential high risk to other soil non-target organism.
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5.7. RISK TO SOIL NON-TARGET MICRO-ORGANISMS

No effects of > #25 % on soil respiration and nitrification were observed in tests with technical and
formulated carbaryl at dose rates equivalent to 5 times and 3.9 times the suggested application rate.
Therefore the risk to soil non-target micro-organisms is considered to be low for the representative
use of carbaryl.

5.8. RISK TO OTHER NON-TARGET-ORGANISMS (FLORA AND FAUNA)

Only very slight effects for some plant species were observed in screening tests with the formulated
product on seedling emergence and vegetative vigour of 12 monocotyl and 12 dicotyl plant species at
a dose of about 4 times the supgested field rate. Effects of up to 14% reduction in dry weight of
cucumber, soybean and tomato were observed in a second study with six different crops at the
proposed application rate of 900 g carbaryl/ha. However, the observed effects were less than 50 %
and considering non-target plants in the off-field area which are exposed via spray drift and thus
exposed to lower amounts of carbaryl the risk to non-target plants is considered to be low for the
representative use.

5.9. RISK TO BIOLOGICAL METHODS OF SEWAGE TREATMENT

No consistent inhibitory effects on respiration of activated sewage sludge were observed at

concentrations of 10 and 32 mg carbaryl/L. Inhibitory effects increased from 29 % to 45 % with the -

amount of applied carbaryl of 100 to 1000 mg carbaryl/L. The ECsp for inhibition of respiration of
activated sewage sludge was extrapolated to 1232 mg carbaryl/L. Therefore no risk to biological
methods of sewage treatment is anticipated from the representative use.

6. Residue definitions

Soil

Definitions for risk assessment: carbaryl and 1-naphthol
Definitions for monitoring: carbaryl

Water

Ground water
Definitions for exposure assessment: carbaryl and F-naphthol
Definitions for monitoring: carbaryl

Surface water
Definitions for risk assessment: surface water carbaryl and 1-naphthol
sediment carbaryl
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Definitions for monitoring: water carbaryl and 1-naphthol
sediment carbaryl

Air
Definitions for risk assessment: carbaryl
Definitions for monitoring: carbaryl

Food of plant origin

Definitions for risk assessment: sum of carbaryl, 4-hydroxycarbaryl and 5-hydroxycarbaryl expressed
as carbaryl

Definitions for monitoring: carbaryl

Food of animal origin
Definitions for risk assessment: no residue definition needed due to low exposure of livestock
Definitions for monitoring: no residue definition needed due to low exposure of livestock
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LIST OF STUDIES TO BE GENERATED, STILL ONGOING OR AVAILABLE BUT NOT
PEER REVIEWED

* Validated method of analysis for the relevant impurities in the formulation (data gap identified by
RMS in DAR and cenfirmed by EPCO 35, September 2005; date of submission unknown; refer
to chapter 1).

¢ Storage stability study where the relevant impurities are analysed before and after storage (date of
submission unknown, data gap identified by EPCO 35 September 2005 see evaluation table; refer
to chapter 1).

e Validated method of analysis for 1-naphthol in surface water with an appropriate limit of
quantification (data gap identified by EFSA; date of submission unknown; refer to chapter 1).

e Supervised residue trials with analysis of 4- and 5-hydroxy carbaryl (data gap identified as a
result of the inclusion of 4- and 5- hydroxyl carbary! in the residue definition for risk assessment
by the EPCO expert meeting; no submission date proposed by the notifier; refer to point 3.1.1).

e The long-term risk to insectivorous birds needs to be addressed (data gap identified at the EPCO
experts” meeting in September 2005; date of submission unknown; refer to point 5.1).

e A refined risk assessment is required to address the acute risk to mammals from uptake of
contaminated drinking water if the product is sprayed at the highest recommended concentration
(data gap identified by EFSA; date of submission unknown; refer to point 5.1).

e The risk to aquatic invertebrates needs to be further addressed (data gap identified in the EPCO
expert meeting; date of submission unknown; refer to point 5.2).

s Further data (e.g. field studies) are required to address the potential high in-field and off-field risk
to non-target arthropods (data gap identified by EFSA; date of submission unknown; refer to
point 5.4).

* A study with collembola is required to address the potential high risk to other soil non-target
organism (data gap identified by EFSA; date of submission unknown; refer to point 5.6).

CONCLUSIONS AND RECOMMENDATIONS

Overall conclusions

The conclusion was reached on the basis of the evaluation of the representative use as a plant growth
regulator as proposed by the applicant. The application method is by tractor mounted orchard sprayer
with application to apple trees for the purpose of fruit thinning. The application rate is up to 0.9 kg of
carbaryl per hectare. It should be noted that only the use as a plant growth regulator will be supported
in the EU review programme. However, carbaryl is also an insecticide and acaracide.

The representative formulated product for the evaluation was Sevin XLR plus, a suspension
concentrate (SC) containing 480 g/L. carbaryl, formulations are also registered under different trade
names in Europe. '

In the main adequate methods are available to monitor all compounds given in the respective residue
definition. Residues in food of plant origin can be determined by HPLC with fluorescence detection.
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Carbary] can not be analysed by any currently available published monitoring methods due to the
nature of the residues. For the other matrices only single methods are available for the same reasons
as given above. For water and soil the method is HPLC with fluorescence detection and air is by
HPLC-MS/MS. The method of analysis does not analyse for all components of the residue definition
in surface water and therefore further data will be required to validate it for the compound 1-naphthol.
Methods to determine residues of carbaryl in products of animal origin or for body foods and tissues
are not required because no MRLs will be set for products of animal origin and carbaryl is not
classified as toxic or very toxic.

Sufficient methods of analysis for carbaryl and data relating to physical, chemical and technical
properties are available to ensure that quality control measurements of the plant protection product
are possible. However, methods of analysis are not available for the relevant impurities in the
formulation and the current storage data are not acceptable as the relevant impurities were not
analysed for before and after storage.

Carbaryl is harmful if swallowed (oral LDs, 614 mg/kg bw) and by inhalation (L.Cso 2.43 mg/L); it
has a low acute dermal toxicity (dermal LDs, higher than 5000mg/kg bw). Carbaryl is not irritant to
skin and eyes and it is not a skin sensitiser. The following classification was proposed: Harmful, R20
‘Harmful by inhalation’ and R22 ‘Harmful if swallowed’. The critical effect in short and long term
studies was the inhibition of cholinesterase activity. The weight of evidence indicates that carbaryl is
not an in vivo genotoxic agent. In mice and rats, carbaryl was found to be carcinogenic; classification
with R40 ‘Limited evidence of a carcinogenic effect” or R45? ‘May cause cancer” was discussed and
agreed on to be forwarded to ECB. Carbaryl did not show any potential for reproductive and
developmental toxicity. The ADI is 0.0075 mg/kg bw/day (safety factor of 2000 because of the
carcinogenicity issue); the AOEL and ARfD are 0.01 mg/kg bw/day (safety factor 100). Operator
exposure is below the AOEL when estimated with German model and considering the use of PPE like
gloves during mixing/loading and hood, visor, coverall and sturdy footwear during application.

The metabolism of carbaryl has been investigated in four crop groups, allowing the elucidation of the
degradation pathway of the compound, which includes methyl and ring hydroxylation, carbamate
ester hydrolysis and N-demethylation. Most of the metabolites formed may be further conjugated to
form water-soluble glycosides. The metabolic pattern of carbaryl is evolving with time. For long PHIs
the available data suggest that relevant metabolites can be present at levels representing a possible
significant contribution to the toxicological burden. For the use of carbaryl for apple thinning, with a
PHI of 80 days, 2 metabolites, 4- and 5-hydroxy carbaryl, which are cholinesterase inhibitors, are
expected to be present in amounts of the same order of magnitude as the parent compound. Therefore
these metabolites were included in the residue definition for risk assessment. Supervised residue trials
were carried out with analysis of parent compound only. This allows proposing the MRL for apple to
be set below the Limit of Quantification of 0.05 mg/kg, but a robust risk assessment is not possible to
be conducted as information on the actual level at harvest of the 2 hydroxy metabolites is lacking.
Considering that the exposure to the parent compound only is close to 50% of the ARD for some
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specific population sub-groups, it cannot be excluded that the contribution of the metabolites leads to
a global exceedence of the ARfD for those sub-groups.
Residues in succeeding crops, in processed commodities and in animal products are not expected.

The available information on the fate and behaviour of carbaryl in the environment is considerad
sufficient to complete an appropriate EU level environmental exposure assessment. Whilst based on
annex II data requirements, one of the laboratory degradation results would trigger field soil
dissipation studies and these are not available, it is considered that having field data would not
significantly increase the reliability of the environmental exposure assessment in this particular case.
The available surface water exposure assessment just considered the spray drift route of entry to
surface water. The potential exposure of surface water with parent carbaryl via the drainage and
runoff routes of entry has not been assessed in the available EU level exposure assessment. Member
states should therefore carry out a surface water exposure and consequent aquatic risk assessment for
carbaryl from the runoff and drainage routes of exposure to surface water at the national level, should
carbaryl be included in annex 1.

Appropriate FOCUS groundwater modelling indicated that for the applied for intended use on apples
ieaching to groundwater above the parametric drinking water limit (0.1ug/L) would not be expected
for either carbaryl or its potential major soil metabolite -naphthol.

A high long-term risk fo insectivorous birds and a high acute and long-ferm risk to herbivorous
mammals were identified in a first tier risk assessment. The submitted information was not sufficient
to address the potential high risk to insectivorous birds in orchards. A refined risk assessment based
on residue decline was not accepted to refine the acute risk to herbivorous mammals. For the long-
term risk assessment more information was requested on how the DTsq value for the residue decline
was calculated. This information was included in addendum 2 of February 2006. The EFSA considers
the information as sufficient and considers the long-term risk to herbivorous mammals as low.
However, the potential high acute risk to herbivorous mammals needs to be addressed.

Carbaryl is very toxic to aquatic arthropods. The submitted microcosm study was assessed by the
RMS as not being of use in deriving an EAC value since the exposure regime was representative only
for aquatic habitats with very basic pH conditions where carbaryl degrades very rapidly. The
proposed probabilistic approach was discussed by the EPCO experts” meeting. Uncertainty remained
on which endpoints were used to construct the SSD. The splitting of data as suggested by the
applicant would only be accepted if data fall into discrete groups based on sensitivity. The meeting
considered the proposed trigger of 1 based on acute LCs, values as not acceptable. Based on the PPR
opinion the EFSA calculated the TER values for insects and crustaceans. The TERS are still below the
trigger of 100 even if a no-spray buffer zone of 50 m is taken into account for the PECsw calculation
indicating a high acute risk. Overall it is concluded that the representative use of carbaryl poses a high
acute and long-term risk to crustaceans and aquatic insects.

Although carbaryl is very toxic to bees, the meeting was content that the representative use does not
pose a high risk to bees because it is applied only once a year after flowering. A high in-field and off-
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field risk to non-target arthropods (particularly with regard to insects) was indicated. Further data e.g.
field studies are needed to show recovery of non-target insects in fields. Since the DTy of carbaryl
was in the range of 100 to 365 days and the standard HQ for non-target arthropods was exceeded a
study with other soil non-target macro organisms is needed.

Particular conditions proposed to be taken into account to manage the risk(s) identified

Estimated operator exposure is below the AOEL considering the use of PPE like gloves during
mixing/loading and hood, visor, coverall and sturdy footwear during application.

Critical areas of concern

A threshold for vascular tumours in the liver and spleen in mouse was not identified.
Classification of R40 or R45 was discussed in the expert meeting.

A robust risk assessment for the safety of the consumer is not possible due to the lack of
information on the actual levels of 4- and 5-hydroxy carbaryl in apples. Considering that the
exposure to the parent compound only is close to 50% of the ARfD for some specific population
sub-groups, it cannot be excluded that the contribution of the metabolites leads to a global
exceedence of the ARID for those sub-groups.

A high long-term risk to insectivorous birds and a high acute risk to herbivorous mammals.

A high acute and chronic risk to aquatic invertebrates which require considerable risk mitigation
measures (with 50 m no-spray bufferzone, the TER is still below the trigger).

A high risk to non-target arthropods (particularly with regard to insects) which require
considerable risk mitigation measures, e.g. no-spray buffer zones of more than 250 m would be
required to protect non-target arthropods in the off-field area.
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APPENDIX 1 — LIST OF ENDPOINTS FOR THE ACTIVE SUBSTANCE AND THE

REPRESENTATIVE FORMULATION

(Abbreviations used in this list are explained in appendix 2)

Appendix 1.1: Identity, Physical and Chemical Properties, Details of Uses, Further Information

Active substance (ISO Common Name)

Function (e.g. fungicide)

Rapporteur Member State
Co-rapporteur Member State

Identity (Annex IIA, point 1)

Chemical name (TUPAC) i
Chemical name (CA)

CIPAC No

CASNoi

EEC No (EINECS or ELINCS) §

FAQ Specification § {(including year of
publication)

Minimum purity of the active substance as
manufactured f (g/kg)

Identity of relevant impurities (of
toxicological, environmental and/or other
significance) in the active substance as
manufactured (g/kg)

Molecular formula
Molecular mass §

Structural formula

Carbaryl

Insecticide, acaricide and plant growth regulator.

Spain

1-Naphthyl & - methylcarbamate

1-Naphthalenyl- methylcarbamate

26

63-25-2

200-555-0

Specifications comply with FAO specification
26/TC/S (year 1989):

Carbaryl: 980 glkg = 20 g/kg
2-naphthol: 0.5 g/kg
2-naphthyl methylcarbamate: 0.5 g/kg
Lose on vacuum drying: 10 g/kg
990 g/kg |

2-Naphthol, maximum content 0.5 g/kg,
2-naphthyl methylcarbamate, maximum content 0.5

g/kg

CHNG;

201.2

I Endpoints identified by EU-Commission as relevant for Member Staies when applying the Uniform Principles
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Physical-chemical properties (Annex ITA, point 2)

Melting point (state purity) §
Boiling point (state purity) }

Temperature of decomposition

Appearance (state purity) I
Relative density (state purity)

Surface tension
Vapour pressure (in Pa, state temperature)
Henry’s law constant (Pa m® mol ) §

Solubility in water § (g/L or mg/L., state
temperature)

Solubility in organic solvents I (in g/L or
mg/L, state tempetature)

Partition co-efficient (log POW) [ (state pH
and temperature)

Hydrolytic stability (DTsp)  (state pH and
temperature)

138.0 + 0.2°C (purity: 99.1%)

210°C (mean boiling point by Differential Scanning

Calorimetry), 212.0 £ 0.2°C (boiling point by
photocell detection method) (purity: 99.1%)

254°C: start of the exothermal decomposition
{purity: 99.1%)

White powder (purity: 99.1%)

1.21 0.01 at 20°C (purity: 99.1%)

65.5 mN/m (90% water saturated solution at 20°C)
(purity: 99.1%)

4.16 x 107 + 4.51 x 10°® Pa at 23.5°C (purity:
99.1%)

9.2 x 107 Pa m® mol™ @ 20°C

pH 4: 9.4 + 0.2 mg/L.

pH 7:9.1 £ 0.3 mg/L

pH9: 7.2 £ 0.3 mg/L
at 20=0.5°C (purity: 99.1%)

n-Heptane: 0.25¢/L
Xylene: 9.86 g/L
1,2-Dichloroethane  100-120 g/L
Methanol: 75-100 g/
Acetone; 150-200 g/
Ethylacetate: 75-100 g/L.
Acetonitrile: 100-120 g/L
Dimethylsulfoxide: > 600 g/L

at 20 % 0.5 °C (purity: 99.1%)

Carbaryl: 2.36 £ 0.012 (RSD =0.51%) at 23 °C +
2°C

in Milli-Q purified water (neutral pH)

(purity: 99.8%)

1-naphtol: 2.995 + 0.02 (RSD =0.7%) at 23 °C.
(purity: 99.8%0)

pH 5: Stable

pH 7: Degraded with half-life values of 12.5 and
11.6 days in both pH7 buffers.

I Endpoints identified by EU-Commission as relevant for Member States when applying the Uniform Principles
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Dissociation constant

UV/VIS absorption (max.) { (if absorption >
290 nm state £ at wavelength)

Photostability (DTsp) I (aqueous, suniight,
state pH)

Quantum yield of direct phototransformation
in water at A > 290 nm

Flammability %

Explosive properties

pH 9: Degraded with half-life of 3.2 hours.
(radiochemical purity >98%)

pK,=10.4 £ 0.4 (s), n=7. In solution in water, there
is no dissociated species but carbaryl itself.
Temperature: 24.3 £ 0.1°C.

(purity: 99.7%)

All findings are consistent with the compound
structure.

Anen 1111 g[L«molt.cm™]
neutral water

220 82696

270 5743

279 6434

291 4211

acidic MeOH:

221.5 18362

280.0 6703

295 <2743,

Modifications of the spectrum were observed in
basic medium. due to the hvdrolysis of carbarvl in

1-naphthol.

pH = 5: 25 °C DTso: 9.9 days (12 = 0.98), assuming
first order kinetic and based on experimental
conditions of 12 hour light/dark cycles.

1-Naphthol is a minor degradation product
CO, representing an average of 30.2% AR
(radiochemical purity >98%)

2.67x 107,

Not a readily combustible solid (purity: 99.1%)

No explosive (purity: 99.1%)

1 Endpoints identified by EU-Commission as relevant for Member States when applying the Uniform Principles
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Appendix 1.2: Methods of Analysis

Analytical methods for the active substance (Annex 1IA, point 4.1)

Technical as (principle of method)

Impurities in technical as (principle of method)

Plant protection product {principle of method)

CIPAC Method:Liquid Chromatography method
using an UV detector (CIPAC Method)
ALD42/01-1.Reversed phase isocratic HPLC with
UV detection. Quantification external standard of
certified reference substance of AE F054158

Gradient profile HPL.C method

AL040/01-1 employing a reversed stationary phase
and UV detection. Quantification external standard
of certified substances.

Confirmatory method by HPLC/DAD

C-989-02-99, Standard and sample solutions (5 pL)
are injected twice in the HPLC-UV system
{Column: Nucleosil C18, 12.5 cm, Eluent:
Acetonitrile/Water (55:45), Tcolumn =40 °C, UV 1
= 280 nm). Amount of active ingredient is
calcutated by comparison of peak areas of Carbary!
peak in standard and samples.

Data gap: method for the determination of
impurities in the formulated product.

Analytical methods for residues (Annex I1A, point 4.2)

Food/feed of plant crigin (principle of method
and 1.OQ for methods for monitoring

purposes)

Food/feed of animal origin (principle of
method and LOQ for methods for monitoring

purposes)

Method: AR 269-01: apples, apple juice and olives.
extraction of carbaryl residues with
dichloromethane. HPLC equipped with post-
column hydrolysis/derivatisation system and
fluorescence detection on an octadecyl column.
Quantification is done by external standardisation.
The qualitative confirmatory test was performed for
apples and apple juice by HPLC equipped with
post-column hydrolysis / derivatisation system and
fluorescence detection on a phenyl column (column
of different polarity). LOQ is 0.01 mg/kg

An independent laboratory validation of Method No
AR-269-01 was performed.

Not required

T Endpoints identified by EU-Commission as relevant for Member States when applying the Uniform Principles
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Soil (principle of method and LOQ)

Water (principle of method and LOQ)

Air (principle of method and LOQ)

Body fluids and tissues (principle of method
and LOQ)

Method AR 287-01: extraction of the soil sample
with a 50:50 acetone:water solution and
determination of carbaryl residues by HPLC
(Isocratic: water 50 % - methanol 50 %; Column:
Puresil C18, Waters; 40 °C) with a post-column -
hydrolysis and fluorescence detection system.

L.OQ = 0.005 mg/kg,

Method AR 281-01: hydrolysis and determination
of carbaryl residues by liquid chromatography on
an octadecyl column using fluorescence detection
system. Quantification is made through external
standardisation.

LOQ =0.10 pg/L for surface and drinking water.

Data gap: method required for I-naphthol in ™
surface water. C

Method AR 270-01: Air was sucked through XAD®
adsorption tubes at about 1.4 L/min for 6 hours for
a total air sampling volume of 0.5 m?, The
adsorption Tmaterial was extracted with acetonitrile
and the extract analysed by liquid chromatography
with mass spectrometric detection (LC/MS/MS). A
limit of quantification (LOQ) of 0.3 pg/m’® was
achieved for carbaryl residues in air.

Not required

Classification and proposed labelling (Annex ITA, point 10)

with regard to physical/chemical data

None

~

¥ Endpoints identified by EU-Commission as relevant for Member States when applying the Uniform Principles
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Appendix 1.3: Impact or Human and Animal Health

Absorption, distribution, excretion and metabolism in mammals (Annex ITA, point 5.1)

Rate and extent of absorption §
Distribution }

Potential for accumulation %
Rate and extent of excretion §

Metabolism in animals

Toxicologically significant compounds §
(animals, plants and environment)

Acate toxicity (Annex ITA, point 5.2)

Rat LDsg oral I

-~ Rat LDsg dermal
Rat LCs inhalation }
Skin irritation ¥
Eye irritation

Skin sensitization § (test method used and
result)

Short term toxicity (Annex 11A, point 5.3)

Target / critical effect I

Lowest relevant oral NOAEL / NOEL i
Lowest relevant dermal NOAEL / NOEL %
Lowest relevant inhalation NOAEL / NOEL :t

Rapidly absorbed, about 91.5% within 24 hours
based on urine (rat, 1 or 50 mg/kg bw)

Widely distributed, highest levels in the kidney at
7 days

No evidence of accumulation

Mainly via urine: about 91.5% within 24 hours.

Extensively metabolised. 2.9% of unchanged
Carbaryl in urine. Three main metabolic pathways:

Arene oxide formation with hydrolysis to
dihydrodihydroxycarbaryl and glucuronide
conjugation;

Hydrolysis to form 1-naphthol and conjugation;
Oxidation of N-methy] moiety (alkyl oxidation)

Carbaryl

614 mg/kg bw, R22

>5000mg/kg bw

2.4 mg/L for females, R20

Non-irritant

Non-irritant

Non-sensitising (Maximisation test)

Inhibition of brain and red blood cell
cholinesterase activity

<3.73 mg/kg bw/day, female dogs (1year, diet)

20 mg/kg bw/day, rats (5 days/week, 4 weeks)

No data

I Endpoints identified by EU-Commission as relevant for Member States when applying the Uniform Principles
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Genotoxicity [ (Annex ITA, point 5.4)

No genotoxic potential

Long term toxicity and carcinogenicity (Annex ITA, point 5.5)

Target/critical effect

Lowest relevant NOAEL / NOEL 1

Carcinogenicity §

Reproductive toxicity (Annex I1A, point 5.6)

Reproduction target / critical effect §

Lowest relevant reproductive NOAEL / NOEL
i

Developmental target / critical effect

Lowest relevant developmental NOAEL /
NOEL {

Erythrocyte and brain cholinesterase inhibitions in
rats and mice

Mice: Urinary bladder (intracytoplasmic droplets).

10 mg/kg bw/day (2-year dietary study in rats)

LOAEL: 15 mg/kg bw/day (2-year dietary study in
mice)

Rats: thyroid follicular adenomas and carcinomas
(males), hepatocellular adenoma {females),
carcinomas and adenomas in the urinary bladder
(both sexes), a carcinoma in kidney (male) at 349
mg/kg bw/day.

Mice: vascular tumors at 15 mg/kg bw/day (males)
(lowest dose tested). Renal tubular cell adenoma
and carcinoma (males) and hepatocellular
carcinoma and adenoma (female) and vascular
tumors (females) at 1248 mg/kg bw/day.

R40, R45?

Parental: reduced bodyweight and food
consumption

Reproductive: reduction in pup numbers
Offspring: reduced pup survival

Reproductive, parental and offspring NOAEL of
4.7 mg/kg bw/day

Two-generation study in rats

Reduction in maternal and foetal body weight,
delayed ossification

NOAEL for maternal/development of 4 mg/kg
bw/day (developmental study in rat)

1 Endpoints identified by EU-Commission as relevant for Member States when applying the Uniform Principles
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Neurotoxicity / Delayed neurotoxicity  (Annex HA, point 5.7)

..................................................................... Tremors, autonomic signs, inhibition of all types
of cholinesterase activity.

Oral neurotoxicity NOAEL = | mg/kg bw/day
{13-weeks; by gavage; rat)

No adverse effects on development neurotoxicity
identified following exposure by the oral route
LOAEL = 10 mg/kg bw in acute neurotoxicity
study

NOAEL = 10 mg/kg bw/day in developmental
neurotoxicity study '

k) Other toxicological studies § (Annex ITA, point 5.8)

Mechanistic studies Rats: a significant increase in the number of
PCNA positive urothelial cells was seen in the
urinay bladder of males, a slight increase in the
number of cycling cells was observed in the
thyroid glands of males and in the liver of females.
Carbaryl did no modify the total liver cytochrome
P-450 content, a small increase in CYP1A activity
was observed at 40 mg/kg/day in males only.
Carbaryl increased significantly T4 and T3-UGT
in males {40 mg/kg/day) and females (10 and 40
mg/kg/day) (Phenobarbital like inducer profile).
An increase in cells in G1 and S was observed at
10 (females) and 40 mg/kg/day (males and
females). In conclusion, tumors in rats were
compatible with a non-genotoxic potential of
carbaryl, associated with prolonged cellular

- proliferation leading tumor formation after long-
) ' term exposure at high dose levels,

Mice: when carbaryl was administered to p53
knockout mice for 6 months at concentration
ranged 0 to 4000 ppm) no neoplastic or
proneoplastic changes were observed in the
vascular tissue in any organ. Studies conducted
with PCNA staining in liver and kidney showed an
increased PCNA-positive cortical tubular cells in
males and females at 8000 ppm, no increase in
PCNA positive cells were observed in the liver.
Carbaryl administration to mice for 2 weeks
induced an increase in hepatic microsomal protein
content, a elevated microsomal cytochrome P450
content, an increased EROD aclivity, and PORD
activity as well as a slight increase in microsomal
testosterone hydroxylation. These results identify
carbaryl as a weak barbiturate type inducer in

i Endpoints identified by EU-Commission as relevant for Member States when applying the Uniform Principles
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Medical data { (Annex IIA, point 5.9)

Summary (Annex ITA, point 5.10)
ADI t

AOEL }

ARID f (acute reference dose)

mouse liver.

Metabolites 4-hydroxycarbaryl and 5-
hydroxycarbaryl are likely to be ChE inhibitors;
acute oral toxicity of 5-hydroxycarbaryl (1.D50
297 mg/kg bw);, LD50 values for 4-
hydroxycarbaryl and 1-naphthol are 1190 mg/kg
bw and 2590 mg/kg bw, respectively. The short-
term toxicity of these metabolites was lower when
compared to the parent compound carbaryl.

In vitro choelinesterase inhibition studies showed
that 1-naphthol, 4- and 5-hydroxycarbaryl are also
inhibitors of cholinesterase activity, with similar
or higher IC50 values.

1-naphtol is a metabelite found in plants and
animals, and it is also an impurity. According to
European Chemical Information System 1-
naphthol is classified as R21/22, harmful in
contact with skin and if swallowed, R37/38
Irritating to respiratory system and skin and R41,
risk of serious damage to eyes.

1-naphthyl 2,4-dimethyl allophanate is an
impurity. A DEREK analysis indicates that it does
not pose any concerns.

o

Epidemiological studies of exposed populations

were inconclusive. Scarce fatal cases of poiscning,

Treatment with oximes is contraindicated when
carbaryl poisoning

Value Study Safety factor
0.0075mg/kg 2 year study 2000*
bw/day mouse study

(based on

LOAEL for

tumours)
0.01mg/kg 13-week rat 100
bw/day neurotoxicity

study
0.01mg/kg 13-week rat 100
bw/day neurotoxicity

study

* an additional safety factor was considered due to the
use of LOAEL to derive the reference value

I Endpoints identified by EU-Commission as relevant for Member States when applying the Uniform Principles
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Dermal absorption (Annex XA, point 7.3)
Sevin XLR Plus

0.5% for concentrate and 10% for dilution, based
on in vivo rat and in vifro rat/human

Acceptable exposure scenarios (including method of caleulation)

Operator

Tractor-mounted/trailed broadcast air-assisted
sprayer

Citrus, pome fruit, olive tree

Workers

Bystanders

75% AOEL (PPE) BBA Model
1300% AOEL (PPE) UK-POEM

PPE: Gloves ML & applic. hood and visor,
Coverall and sturdy footwear in application

81% AOEL

pre-harvest interval recommended:
-Apple: 80 days

-Citrus, Olive: 7-14 days

60% AOEL

Classification and proposed labelling (Annex TEA, point 10)

with regard to toxicological data

Xn; Harmfil

R20/R22 Harmful if swallowed and by inhalation

R40 Limited evidence of a carcinogenic
effect

R457 May cause cancer

¥ Endpoints identified by EU-Commission as relevant for Member States when applying the Uniform Principles

http://www.efsa.en.int

45 of 71




EFSA Scientific Report (2006) 80, 1-71, Conclusion on the peer review of carbaryl
Appendix 1 - list of endpoints

Appendix 1.4: Residues

Metabolismn in plants (Annex ITA, point 6.1 and 6.7, Annex IIIA, point 8.1 and 8.6)

Plant groups covered Lettuce (leafy crops), radish (root and tuber),
soybean (oilseeds) and apples (fruits)

Rotational crops Not required (supported use apple thinning)

Plant residue definition for monitoring Carbaryl

Plant residue definition for risk assessment Sum of carbaryl, 4-hydroxy carbaryl and 5-hydroxy
carbaryl, expressed as carbaryl (valid for apples
only)

Conversion factor {monitoring to risk Cannot be determined on the basis of the available

assessment) information

Metabolism in livestock (Annex I1A, point 6.2 and 6.7, Anrex IIIA, point 8.1 and 8.6)

Animals covered Not required (supported use apple thinning)

Animal residue definition for monitoring
Animal residue definition for risk assessment

Conversion factor (monitoring to risk
assessment)

Metabolism in rat and ruminant similar
(yes/no)

Fat soluble residue: (yes/no)

Residues in succeeding crops (Annex IEA, point 6.6, Annex ITIA, point 8.5)

......................................................................... Not required (supported use apple thinning)

Stability of residues (Annex ITA, point 6 introduction, Annex IIIA, point 8 introduction)

......................................................................... Stable on apples, olives, olive oil for 2 years at
-20 °C.

Residues from livestock feeding studies (Annex ITA, point 6.4, Annex IIIA, point 8.3)

Intakes by livestock = 0.1 mg/kg diet/day: Ruminant: Pouitry: Pig:
no no 1o

Muscle ‘ Not required (supported use apple thinning)

Liver

Kidney

1 Endpoints identified by EU-Commission as relevant for Member States when applying the Uniform Principles
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Fat
Milk
Eggs

Note: Based on current information, only a realistic expectation can be made that the intake by animal of all
toxicologically relevant residual compounds is < 0.1 mg/kg diet. A final and fully reliable exposure assessment
of livestock will only be possible when quantitative data on the amount of 4- and 5-OH carbaryl in apple pomace

will be available.

T Endpoints identified by EU-Commission as relevant for Member States when applying the Uniform Principles
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Consumer risk assessment (Annex IIA, point 6.9, Annex ITTA, point 8.8)

ADI

TMDI (% ADI) according to WHO European
diet

TMDI (% ADI) according to national (to be
specified) diets

ARID

NESTI (% ARID) according to national (to be
specified) large portion consumption data

0.0075 mg/kg bw/d

0.4% (European adult)

6% (UK diet for toddlers),
2% (German diet for the 4-6 years old girl},

0.8% (Spanish diet for adults)

0.01 mg/kg bw/d

United Kingdom:
Infants: 36%
Toddlers: 49%

Note: all these exposure assessments (acute and chronic)
were made considering the contribution of the parent
compound only). They may therefore underestimate the
actual toxicological burden.

Processing factors (Annex ITA, point 6.5, Annex ITIA, point 8.4)

Crop/processed crop

Number of
studies

Transfer
factor

% Transference *

Not required. Supervised residue trials showed no residue situation

Proposed MRLs (Annex ILA, point 6.7, Annex IIIA, point 8.6)

Apple

0.05* mg/kg

* LOQ

I Endpbints identified by EU-Commission as relevant for Member States when applying the Uniform Principles
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Appendix 1.5: Fate and Behaviour in the Environment

Route of degradation (aerobic) in soil (Annex ITA, point 7.1.1.1.1)

Mineralization after 100 days }

Non-extractable residues after 100 days I

Relevant metabolites - name and/or code, % of
applied } (range and maximurm}

15-58.4% after 100 d, [1-naphthyl-
methylcarbamate]-label (n= 4)

59.7 % after 14 d, [1-naphthyl- methylcarbamate]-
label (n=1)
Sterile conditions: no data

20-39% after 100 d, [1-naphthyl-
methylcarbamate]-label (n= 4)

max .64% at 21 days (n=1)

17.7 % after 14 d, [1-naphthyl- methylcarbamate]-
label (n=1)
Sterile conditions: No data

I-Naphthol- 34.6 % at 2d (n=1)
<2% in the other 4 soils tested

Route of degradation in soil - Supplemental studies (Annex ITA, point 7.1.1.1.2)

Anaerobic degradation

Soil photolysis §

Mineralisation — 12.4 % after 126d
Non-extractable residues 23.6 % after 126 d

{1-naphthyl- methylcarbamate]-label (n= 1)
carbaryl 21.7% at 126 d

Metabolites

1-naphthol —max 26.3% at 94 d
[1-naphthyl- methylcarbamate]-label (n= 1)

Soil: well structured at 20°C and 75% of 1/3 bar
water holding capacity

No significant photodegradation was observed at
the end of the study:

CO;: 0.6 % AR at the end of the study
Unextracted residues: 6.9% at the end of the study

| Carbaryl: 93.6% at the end of the study

1-naphthol: 1.1% at the end of the study

1 Endpoints identified by EU-Commission as relevant for Member States when applying the Uniform Principles
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Rate of degradation in soil (Annex 1A, point 7.1.1.2, Annex ITIA, point 9.1.1)

Laboratory studies
DTS5, values
Carbaryl
Study Soil code | Soil | pH |GWC |Incu | Incub [Model | Exp | R* | Norm.
type @ | T | Moist DTso DTs @
PF2 | (°0) | o o1y (d) g(ljfcaac;
7.1.1.1.1/01 N Sandy | 6.7 | 19' | 25 | 5.08 |SFO* | 40 | 0.7 23

Carolina | loam

7.1.1.2.1.1/01 | Texas |Sandy | 7.8 | 19' | 25 |1853 | SFO | 9.1 |0.97 13.0
loam

7.1.1.2.1.1/01 Texas Sandy | 7.8 19! 15 | 1853 | SFO | 11.9 | 0.95 3.0
loam

7.1.1.2.1.1/01 |California | Silty | 8.1 3 25 | 2475 | SFO | 252 | 0.98 31.9
clay
loam

7.1.1.1.1/02 02/02 Sandy | 5.8° | 14.5 20 16.2 | SFO | 22.4 [0.934 22.4
loam

7.1.1.1.1/02 02/03 Sandy 4.1 | 227 | 20 22.6 | SFO 99 0.93 98.7
loam

7.1.1.1.1/02 02/05 Loam |6.9° | 364 | 10 | 242 | SFO | 80.9 |0.961 27.8

7.1.1.1.1/02 02/05 Loam | 6.9° | 364 | 20 | 242 | SFO | 30.4 |0.937 22.8

7.1.1.1.1/02 02/06 Clay 7.6% | 41.6 20 29.7 SFO | 7.08 | 0.83 5.6
loam

Arithmetic mean 25.8

Geometric mean 15.8

1 Wosten et al 1998; PETE as presented in FOCUS (2000)

2 The DTS, calculated by the applicant using TopFit was 1.8 d (* 0.802) that normalized at 20°C and
FC gave a value of 1.7 d However this small difference in 1 value is not considered to have an impact
on the arithmetic mean result that was used in FOCUS GW modelling.

3 pH measured in CaCF solution

1 Endpoints identified by EU-Commission as relevant for Member States when applying the Uniform Principles
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1-Naphtho!
Study Soil code | Soil | pH |GWC |Incub | Incub |Model | Exp | R* | Nomm.
type @ T | Moist DTso DTs @
P2 | CC) | o oy (d) pF2 and
20°C (d)
7.1.1.1.1/01 N Sandy | 6.7 | 19" | 25 | 508 |SFO’ | 0.9 [0.76 | 0.53
Carolina | loam

1 Wosten et al 1998; PETE as presented in FOCUS (2000)

2 The applicant calculated a DTsp using TopFit of 0.6 d (r°=0.802) that normalized at 20°C and FC
gave a value of 0.35 d However these small differences were not considered to have an impact on the
result of FOCUS GW modelling where 0.6 days was used.

DTy values

Carbaryl
Study Soil code | Soil pH | Incub | Incub | Model Exp R’
type T (°C) | Moist DTg (d)
% viv
7.1.1.1.1/01 N Sandy | 6.7 25 5.08 SFO 13.29 0.7
Carolina | loam
7.1.1.2.1.1/01 | Texas Sandy | 7.8 25 18.53 SFO 30.23 0.97
loam
7.1.1.2.1.1/01 | Texas Sandy | 7.8 15 18.53 SFO 30.53 0.95
loam
7.1.1.2.1.1/01 | California | Silty 8.1 25 24775 SFO 83.71 0.98
clay
loam
7.1.1.1.1/02 02/02 Sandy | 5.8° 20 16.2 SFO 74.41 0.934
loam
7.1.1.1.1/02 02/03 Sandy | 4.1 20 22.6 SFO 328.57 0.93
loam
7.1.1.1.1/02 02/05 Loam | 6.9° 10 24.2 SFO 268.74 0.961
7.1.1.1.1/02 { 02/05 | Loam | 6.9° | 20 242 SFO | 100.99 0.937
7.1.1.1.1/02 02/06 Clay | 7.6° 20 29.7 SFO 23.52 0.83
loam
1 Wosten et al 1998; PETE as presented in FOCUS (2000)
3 pH measured in CaCl* solution
1 Endpoints identified by EU-Comunission as relevant for Member States when applying the Uniform Principles
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1-Naphthol
Study Soilcode | Soil |pH |Incub T*(°C) |Incub | Model | Exp DTo (d) | R?
type Moist
% viv
7.1.1.1.1/01 N Sandy |6.7 25 5.08 SFO 2.99 0.76
Carolina | loam

Anaerobic conditions

DTsoias (25°C, anaerobic): 72.2 d (n= 1, v'=
0.93).Linear. 1* order kinetics.

degradation in the saturated zone I: No data
submitted, no data required

Field studies I (state location, range or median
with n value)

‘Data not available, formally data triggered.

However considered not required to complete the
EU level environmental exposure assessment,

Soil accumulation and plateau concentration }

No data

Soil adsorption/desorption (Annex IIA, point 7.1.2)

Carbaryl
KfKoc (ml/g)
prosfiiéties Adsorption Desorption
pH |%0C| K; | Kic | 1/n ¥ K Kee | 1 | P
Sandy Loam 53 [ 084 | 1.74 | 207 | 0.84 | 0997 | 6.72 800 |1.016 |0.999
Silty Clay Loam 6.7 | 199 | 352 | 177 |0.797 | 0.999 | 7.66 385 |[0.858 |0.997
Silt Loam 6.7 1142 1300 | 211 |0.784 | 1.000 | 6.89 485 |0.861 (0.998
Sediment 75 | 082 | 204 | 249 |0.835 | 0999 | 6.78 827 |0.949 |1.000
Mean 2.58 | 211 [0.813 | 1.000 | 7.01 624 [0.920 |1.000
Kdi Not required
pi dependence [ (yes / no) (if yes type of No

dependence)

Kf was positively correlated with the percent of
organic matter (r2=0.97).

1-naphthol

Koc:

245 mL/g (HPLC method)

I Endpoints identified by EU-Commission as relevant for Member States when applying the Uniform Principles
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Mobility in soil (Annex 1IA, point 7.1.3, Annex ITIA, point 9.1.2)

Column leaching I

Aged residues leaching

Lysimeter/ field leaching studies

PEC (soil) (Annex IITA, point 9.1.3)

No data

Guideline; Pesticide Assessment Guidelines,
Subdiv. N, Section 163-1

Aged for (d):
Time period (d); 7-13 d
Precipitation (mm): 50.8 mm

Leachate: 2-4 % total residues/radioactivity in
leachate

>74.8-89.0% total residues/radioactivity retained in
top 6 cm

No data

Parent
Method of caleulation DTs (d): 99 days
Kinetics: 1st order
Field or Lab: representative worst case from
laboratory studies.
Application rate Crop: apples
% plant interception: 70
Number of applications: /
Interval (d): n.a
Application rate(s): 900 g a.s./ha
70% crop interception
PEC, Single Single
(mg/kg) application application
Actual Time weighted average
Initial 0.360 0.360
Shortterm 24 h 0.357 0.359
2d 0.355 0.357
4d 0.350 0.355

1 Endpoints identified by EU-Commission as relevant for Member States when applying the Uniform Principles
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70% crop interception

PEC, Single Single

(mg/kg) application application
Actual Time weighted average

Longterm 7d (.343 0.351

14d 0.326 0.343

2t d 0311 0.335

28d 0.296 0.327

50d 0.254 0.304

100d 0.179 0.259

1-naphthol

Method of calculation

Application rate

Kinetics: first order kinetics.

Crop: apples

% plant interception: 70%
Number of applications: /
Interval (d): n.a

Application rate(s): 900 g a.s./ha (assumed 1-
naphthol is formed at a maximum of 34.6% the
applied dose)

70% crop interception

PEC, Single Single
(mg/kg) application application

_ Actual Time weighted average
Initial 0.089

Route and rate of degradation in water (Annex ITA, point 7.2.1)

Hydrolysis of active substance and relevant
metabolites (DTsp) I

(state pH and temperature)

Photolytic degradation of active substance and
relevant metabolites I

pHS: 25 °C DTsp negligible at 30 d

pH7: 25 °C DTsp 12 d(1 order, r*=0.99)
1-naphthol: 76.02%AR (30 d) _
pHO: 25 °C DTsp 3 h (1* order, r*=0.99)
1-naphthol: 94.66% AR (2 d)

Study 1

Experimental conditions: buffer solution at pH 5 at
25°C
Irradiation apparateus: Heraeus Suntest CPS+ with

{ Endpoints identified by EU-Commission as relevant for Member States when applying the Uniform Principles
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a xenon arc lamp. With UV glass filter.

Sunlight intensity: 455 W/m? (for the 300-800nm
region)

Exposure time and intensity in the sunset unit: The
average solar energy at 40 °N lastitude is 4560
Wim?,

Thus 10 h of artificial light irradiation is equivalent
to one day of sunlight exposure.

Experimental DTs;: 9.9 d (r*= 0.98) for 12h
light/dark cycles.

Quantum yield: 2.67 x 107

Environmental half lives:

TTZT1z2 ] Z
Theoretical u% g § ?;
Lifetime (days) at 5 s N
the Water Surface
Latitude 30° N 13.2 11.0 19.8 321
Latitude 40° N 16.4 12.0 30.2 66.2
Latitude 30° N 2272 13.9 113.8 193.7

Study 2

Identification of metabolites
Experimental conditions: buffer solution at pH 5

Irradiation apparateus: Suntest XLS+ unit )
containing a Heraeus xenon-arc lamp. Eliminated
wavelengths < 290 nm.

Sunset Light intensity: 680 W/m?® (290-800 nm)

Exposure time and intensity in the Sunset unit:
Approximate natural solar radiation found in
Phoenix, Arizona. Meteorological data obtained
from the weather station (DSET Laboratories) in -
New River, AZ (June 23, 1988; Tilt angle: 5%
South; Total radiant exposure:9.5MJ/m?2)

7.0 h represents 1 environmental day, 216 h of
continuous irradiation at 680 W/m?2 is equivalent to
30.8 environmental days

f Endpoints identified by EU-Commission as relevant for Member States when applying the Uniform Principles
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Readily biodegradable (yes/no)

Degradation in water/sediment
- DTso water §

- DTy water ¥
- D'Fsg whole system }
- DTg whole system

Mineralization
Non-extractable residues

Distribution in water / sediment systems
;‘”) (active substance)

Distribution in water / sediment systems
(metabolites) I

PEC (surface water) (Annex IIIA, point 9.2.3)

Parent

Method of calculation

Experimental DTsy: 16.2d
Environmental DTsq:

55 of solar summer days at Phoenix (New River
Arizona, USA)

81.8 of selar summer days in Athens, Greece).
Incubation conditions: 25° C

No metabolites > 10% were identified at the end of
the study:

Phthalic acid: 6.4 % AR

Phthalic acid hydrated: 6.3% AR
Metabolite A: 6.2 % AR
Metabolite G 3.9% AR
Metabolite H: 4.6% AR

Yes

1.21- 5.0 days dissipation from the water column
4 —18.23 days (Ist order, r2=0.99-0.97, n=2)
1.62-9.9 days

5.4-32.8 days (1st order, 12=0.98-0.9, n=2)

0.88% (at 30 d, study end, n=1)
18.53-10.58 %AR (at 101 d, study end, n=2)

63.8% (at 30 d, study end, n=1)
42.37-36.13% AR (at 101 d, study end, n=2)

Maximum of 23.66-23.57 %AR in sediment after 0-
60 days. DT in sediment 4.3 days (DT90 13.8
days, 1st order, 12=0.95, n=1)

1-Naphthol:
water: 34.73% (at -2 days, n=2)
sediment: 9.46 % (at 2 days, n=1)

DTsg (d) in water phase: 5.0 days
Kinetics: 1* order

Lab: representative worst case from sediment water
studies

I Endpoints identified by EU-Commission as relevant for Member States when applying the Uniform Principles
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Application rate

Main routes of entry

Crop: apples
Number of applications: /
Interval (d): n.a
Application rate(s): 900 g a.s./ha
Depth of water body: 30 cm

Late season drift in line with GAP
15.73% at3 m
1.09% at 20 m

0.22% at 50 m
3m 20m 50m
PEC(sw) Single Single Single Single Single Single
(ng/L application | application | application | application | application | application
DAT Actual TWA Actual TWA Actual TWA
0 47.19 3.27 3.27 0.660 0.660
24h 41.08 44.07 2.85 3.05 0.616 0.575
2 35.76 41.21 2.48 2.86 0.577 0.501
31.13 38.61 2.16 2.68
4 271 36.22 1.88 2.51 0.507 0.380
17.88 30.2 1.24 2.09 0.423 0.251
10 11.8 25.53 0.82 1.77 0.358 0.166
14 0.292 0.096
15 5.9 19.86 041 1.38 X X
3m 20m 50m
PEC(sw) Single Single Single Single . Single Single
(ug/L) application | application | application | application | application | application
DAT Actual TWA Actual TWA Actual TWA
21 2.602 15.39 0.18 1.066 0.215 0.036
28 0.167 0.014
29 0.85 11.53 0.06 0.8
30 0.74 11.17 0.00 0.77
50
60 0.01 5.67 0.00 0.39 0.096 0.000
90 0.00 3.78 0.00 0.26
100 0.00 34 0.00 0.24 0.048 0.000

} Endpoints identified by EU-Commission as relevant for Member States when applying the Uniform Principles
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1-naphthol

Method of calculation

Application rate

Main routes of entry

DTS5, (d): not required to calculate an initial PEC
when there is only 1 application per year.

Kinetics:

Lab: representative worst case from sediment water
studies)

Crop: apples
Number of applications: 1
Interval (d): n.a

Application rate(s): 900 g a.s./ha (assumed 1-
naphthol is formed at a maximum of 34.73% of the
applied dose in water)

Depth of water body: 30 cm

15.73% drift from 3 metres
1.09 % from 20 m

0.22 % from 50 m
PEC Single
(ug/ D application
Actual
Initial at 3 m 11.7
Initial at 20 m 0.81
Initial at 50 m 0.16
PEC (sediment)
Parent

Method of calculation

Application rate

(see below)

Crop: apples

Number of applications: /
Interval (d): n.a

Application rate(s): 900 g a.s./ha

PEC g Single Method of calculation
(ug/L) application
Actual
Initial at 3 m 11.13 pg/L Taking into account an initial PECsw 47.19 ug/L

with a buffer zone of 3 m and a maximum observed
in the sediment 23.6% AR:

1 Endpoints identified by EU-Commission as relevant for Member States when applying the Uniform Principles
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PEC ..q Single Method of calculation
(ng/L) application
Actual

Initial at 20 m 0.77 pg/LL Taking into account an initial PECsw 3.27 ug/L
with a buffer zone of 20 m and a maximum
observed in the sediment 23.6% AR:

Initial at 50 m 0.16 pg/L taking into account an initial PECsw 0.66ug/L with
a buffer zone of 50 m and a maximum observed in
the sediment 23.6% AR:

PEC.q Single Method of calculation

(ug/ kg) application

Actual

Initial at 3 m 51.4 pg/kg Considering a depth layer of 5 cm; bulk density
=1.3 g/cc and an rate of entry in the water layer =
900x 15.73/100= 141.6 g/ha (buffer zone of 3 m)
and considering a max amount of 23.6% AR:in the
sediment

Initial at 20 m 2.31 pg/kg Considering a depth layer of 5 cm; bulk density
=1.3 g/cc and an rate of entry in the water layer =
900x 0.54/100= 4.9 g/ha (buffer zone of 20 m) and
considering a max amount of 23.6% AR:in the
sediment

Initial at 50 m 0.72 pg/kg Considering a depth layer of 5 cm; bulk density

=1.3 g/cc and an rate of entry in the water layer =
900x 0.22/100=1.98 g/ha (buffer zone of 50 m)
and considering a max amount of 23.6% AR:in the
sediment

PEC (ground water) (Annex ITIA, point 9.2.1)

Method of calculation and type of study (e.g.

modelling, monitering, lysimeter )

Inputs

For FOCUS gw modelling. values used —
PELMO 3.0 (Apples scenarios; BBCH growth stage
71-79; interception 70%) '

Application rate: 900 g/ha (effective application
rate 270 g/Ha)

No. of applications:1

Time of application (month or season):10 days after
emergence

parent Kfoc: 211 ml/g; 1/n exponenet: 0.81

parent DTsp: 25.7 days (mean of normalized data at
FC and 20 °C)

1-naphthot Koc: 245 ml/g (by HPL.C method). 1/n=

¥ Endpoints identified by EU-Commisston as relevant for Member States when applying the Uniform Principles
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1.0

1-naphthol DTs : 0.6 d (TopFit 2.0, 5
compartments, normalized at FC and 20°C ).

PEC.,
Maximum concentration < 0.001 pg/L
Average annual concentration <0.001 pg/L
{Results quoted for modelling with FOCUS gw
scenarios, accarding to FOCUS guidance)
PEC(gw) - FOCUS modelling results
Scenario Parent Metabolite {png/L)
(he/L) 1-naphthol 2 3
Chéteaudun <0.001 <0.001
;ij Hamburg <0.001 <0.001
% Jokioinen <0001 <0.001
g Kremsmiinster <0.001 <0.001
;:; Okehampton < 0.001 <0.001
ET Piacenza <0.001 <0.001
Porto <0.001 < 0.001
Sevilla® <0.001 <0.001
Thiva ‘" <0.001 <0.001
(1) irrigation option
Fate and behaviour in air (Annex' ITA, point 7.2.2, Annex II1, point 9.3)

Direct photolysis in air

Not studied

Quantum yield of direct phototransformation

Active substance: £2.67 107 based on a
concurrently irradiated (PNAP/PYR) actinometer

Photochemical oxidative degradation in air }

Half life 0.277 days

assuming an.atmospheric OH concentration of 1.5 x
10° radicals cm™

Volatilization

No data

PEC (air)

Method of calculation

No data
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PECj,

Maximum concentration

No data

Provisional Definition of the Residue (Annex ITA, point 7.3)

Residue definition for risk assessment

Soil and groundwater: carbaryl and 1-naphtol
Surface water carbaryl and, 1-naphtol

Sediment: carbaryl

Air: carbaryl

Monitoring data, if available (Annex ITA, point 7.4)

Seil (indicate location and type of study) No data
Surface water | Location ng/L Number | log Sampling period
(indicate of ug/l,
location and samples
type of study)
Spain (Ledn) <1L0OQ-0.2 2/40 0.03 | Autumn
ltaly 0.05 1 0.01 | A year. Sampling
were taken at 15
days intervals from
March 1995
Spain 1231-6484 6/40 1.49- | once a month
(Valencia) 0.482 | between April 1997
and September
1998
Spain River: 0.7-0.4 (naphthol) 0.1-1
(Huelva) wells: 1.2-0.2 (carbaryl)
’ 4.8-0.6 {naphthol)
Toannina 0.001-0.038 23/97 - 1984 to Oct. 1985.
Ground water (indicate location and type of No data
study) :
Air (indicate location and type of study) No data

Classification and proposed labelling (Annex ITA, point 10)

with regard to fate and behaviour data

N; Dangerous for the environment
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Appendix 1.6: Effects on non-target Species

Effects on terrestrial vertebrates (Anhex TIA, point 8.1, Annex IIIA, points 10.1 and 10.3)

Acute toxicity to mammals

Long term toxicity to mammals

Acute toxicity to birds

Dietary toxicity to birds (short term)
Long term toxicity to birds

Reproductive toxicity to birds

®

Oral technical: LDsp: 614 mg/kgy,,./d (rat,
male/female rats combined).

Formulation*: TL.Dsy: 300 mg a.s5./kgyw/d, rat, sex
combined)

Inhalation LDs, 2.43 mg/L (rat, female)

Oral NOAEL: 10.8 mg a.s./kgy./d (dog)

Reproduction NOEL: 4.67 mg a.s./kg./d (rat, 2"
generat.)
NOEL: 31.34 mg a.s./kgy,/d (rat, 1¥ generat.)

Technical: LDsy > 2000 mg a.s./kg v, (Mallard
duck)

Formulation: Not required since it is considered that
birds will be exposed primarily from the active
residue substance not the spray formulation.

Metabolites: No data

Technical: Bobwhite quail
LCs0> 1000 mg a.s./kg p/d (5000 mg a.5./Kg so04)
Metabolites: No data

Technical: Mallard duck
NOEC 30 mg as./kg/d (300 mg/kg diet)
Metabolites: No data

Technical: Mallard duck
NOEC 30 mgas./kgp/d (300 mg/kg diet)

* The acute risk assessment to mammals will be done
with LDsq 246 mg a.8./Kgyw sor female {from LDsp 575 mg
formul/kg,,, female)

Toxicity/exposure ratios for terrestrial vertebrates (Annex IIIA, points 10.1 and 10.3)

Application Crop Category Time-scale TER | Annex VI
rate {e.g. insectivorous bird) Trigger

(kg a.s./ha)

Ground-feeding birds

0.9 apple orchard Large herbivorous acute 118 10
09 apple orchard | Small insectivorous birds acute 41 10
0.9 apple orchard Earthworms feeding acute 4360 10
0.9 apple orchard Large herbivorous Short term 110 10
0.9 apple orchard | Small insectivorous birds short-term 36 10
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Time-scale

mammals

Application Crop Category TER | Annex VI
rate (e.g. insectivorous bird) Trigger
(kg a.s./ha)
0.9 apple orchard Earthworm-feeding short-term 2183 10
0.9 apple orchard Large herbivorous long-term and 6.2 5
{reproduction)
0.9 apple orchard | Small insectivorous birds | long-term and 1.1 5
(reproduction)
0.9 apple orchard Earthworms feeding long-term 65 5
(reproduction)
Ground-feeding mammals
0.9 apple orchard Herbivorous mamemals acute 4.6 10
0.9 apple orchard Earthworms-feeding acute 514 10
mamimals
0.9 apple orchard Herbivorous mammals long-term 6.1 5
0.9 apple orchard Earthworms-feeding long-term 8 5

Toxicity data for aquatic species (most sensitive species of each group) (Annex IIA, point 8.2,

Annex ITIA, point 10.2)

Group Test substance Time-scale Endpoint Toxicity
(mg/L)

Laboratory tests
Fish
Sheepshead minnow Technical Acute dynamic 96h LDs, 2.60
Cyprinodon variegates
Rainbow trout Sevin Acute dynamic 96h LDjs, 0.61
Oncorynchus mykiss (81.5%as.)
Fathead minnow Sevin Chronic dynamic 34d NOEC 0.21
Pimephales promelas (80% a.s.)
Bluegill sunfish 1-naphtol Acute semistatic 96h LDs; 0.75
Fathead minnow 1-naphtol Chronic dynamic (early 34d NOEC 0.10
Pimephales promelas life stage)
Invertebrates
Daphnia pulex Technical Acufe 48h ECsy 0.0064
Mysidopsis bahia Technical Acute LCs 0.0057
{marine)
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Group Test substance Time-scale Endpeint Toxicity
(mg/L)

Daphnia longispina Technical Acute 48h ECsp 0.0078

{with sediment)

Daphnia magna Technical Chronic flow through 48h NOEC 0.0033

Mysidopsis bahia Acute 48h ECsg 02

(marine) 1-naphtol

Daphnia magna 1-naphtol Chronic 21d NOEC 0.25

Algae

Skeletorema sp. Technical Acute 120 h ECsp 0.70

(marine)

Skeletonema sp. Technical Chronic NOEC 0.36

Plant Acute static 7 d IrC50 13.70

Lemna gibba Technical

Lemna gibba Technical Acute static 7 d-NOErC 5.0

Microcosm or mesocosm {ests

An outdoor microcosm study provided evidence that exposure levels up to and including 20 pg/L
‘carbaryl did not result in effects upon phytoplankton, macrophytes, fish and benthic
macroinvertebrates. Unfortunately, it can’t be employed to assess the risk due to the pH of water is
very high (pH 9.2} and the DTs, at this pI is too short comparing with the DT at neutral pH.

Toxicity/exposure ratios for the most sensitive aquatic organisms (Annex ITIA, point 10.2)

Application | Crop Organism Time- Distance | TER | Annex VI
?"h) rate scale (m) Trigger
(kg a.s./ha)

0.9 apple orchard Rainbow trout 96 hours 15 129 100

0.9 apple orchard Fathead minnow 34 days 3 19 10

0.9 apple orchard Mysidopsis bahia 48h 20 1.7 100

0.9 apple orchard Daphnia magna 21 days 20 1 10

50 5
0.9 apple orchard Algae 72 hours 3 17 10.
0.9 apple orchard Higher aquatic 7 days 3 290 10
plants
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Bioconcentration

Bioconcentration factor (BCF) §

Annex VI Trigger:for the bioconcentration
factor

BCF (whole fish)= 44
Not required log Pow = 2.36 and DTy<100 days

Not applicable

Clearance time  {CTsg)

(CTs)

Not required

Effects on honeybees (Arnex IIA, point 8.3.1, Annex HIA, point 10.4)

Acute oral toxicity

Technical 72 h-LDsp= 0.21 ug a.s./bee

Formulation 72h-LDso> 1.08pg form./bee
(>0.69.g a.s./bee)

Acute contact toxicity I

Technical 72 h-LDs 0.14 pg a.s./bee

Formulation 72h-LDsp> 3.84ug form./bee
(>1.69ug a.s./bee)

Hazard quotients for honey bees (Annex ITTA, point 10.4)

Application rate Crop Route Hazard quotient Annex VI
(kg a.s./ha) ' Trigger
Laboratory tests
0.9 apple orchard oral 4285 50
0.9 apple orchard contact 6429 50

Field or semi-field tests

study.

The EPCO experts’ meeting considered the risk to bees as low because the product is applied only
once a year after flowering. For other uses reservations remain on the adequacy of the submitted field
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Effects on other arthropod species (Annex ITA, point 8.3.2, Annex ITTA, point 10.5)

Species Stage Test Dose Endpeint | LR50* HQ Annex VI
Substance | (kg a.s./ha) (g a.s./ha) Trigger
Laboratory tests
Aphidius adults Sevin® 0.00213 - | Mortality | 0.0247 3637 in 2
rhopalosiphi XLR Plus 0.05 field
5730 off
field
Tvphiodromus | proto- Sevin® 8.5-850 |Mortality 457 0.31 2
pyri nymphs | XLR Plus
Pardosa sp. adults Sevin® 850 and | Mortality | >28.9 Not Not
" | XLR Plus 289 applicable |applicable
Chrysoperla larvae Sevin® 1.1-22.83 | Mortality <1.1 Not Not
carnea XLR Plus applicable | applicable
Extended laboratory tests
Chrysoperla larvae Sevin® 1.875L | Mortality | 0 DAA: 98% 50%
carnea XLR Plus | product/ha lethal
14 DAA: 16%
NOEC
Typhlodromus | proto- Sevin® 1.875L | Mortality | 0 DAA: 38% 50%
pyri nymphs | XLR Plus | product/ha lethal
14 DAA; 6%
NOEC
Aphidius adult Sevin® 1.875L | Mortality | 0 DAA: 100% 50%
rhopalosiphi XLR Plus | product/ha lethal
: 14 DAA: 0%
NOEC
Repro- | 14 DAA: 3.5% 50%
duction NOEC

*DAA: days after application.

Tier 2 off-crop HQ values for Aphidius rhopalosiphi

Specie Substa | Distance Drift Drift rate LR50 HQ Annex
nce from crop factor (%) | (ga.s/ha) | (gas/ha) VI
Trigger
Aphidius adults 3m 15.73 141.5 0.0247 5730 2
rhopalosiphi 50 m 0.22 1.98 80
150 m 0.03 0.27 10
250 m 0.006 0.171 2.1
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Field or semi-field tests

No data available

Effects on earthworms (Annex ITA, point 8.4, Annex ITTA, point 10.6)

Acute toxicity §

Repreductive toxicity £

Technical: :
A. caliginosa 14 days-LCsj < 4 mg a.s./kg soil
(corrected <2 mg a.s./kg)

1-Naphtol:

E. fetida 14 days-LCsp = 472mg /kg soil
(corrected <236 mg a.s./kg)

NOEC: no submitted study but field study
provided.

Toxicity/exposure ratios for earthworms (Annex IIIA, point 10.6)

Application rate Crop Time-scale TER Annex VI
(kg a.s./ha) Trigger
0.9 apple orchard 14 days <3.3 10
Field study

The canopy application of the plant protection product in apples for fruit thinning at a dose of
1.875L/ha resulted in a slight transient effect on the earthworms community due to the partial impact
on 4. caliginosa population. However, this effect was completely recovered after 4 months.

Effects on soil micro-organisms (Annex 11A, point 8.5, Annex TIA, point 10.7)

Nitrogen mineralization §

Carbon mineralization

Effects on non-target plants

.........................................................................

<:425% at a concentration of 6.5 mg a.s./kg soil

< £25% at a concentration of 6.5 mg a.s./kg soil

Under green house conditions Sevin (formulation)
did not cause any significant impact on seedling
Emergence and Vegetative Vigour of a great
amount of different plants from different taxonomic
groups at spray concentrations up to 13.89 g a.s./L
(equivalent to 4.4 time the recommended
application rate} when it is applied pre and post
emergence.
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Effects on biological methods for sewage treatment

The EC50 was 1232 mg/L. Carbaryl has low
toxicity to the respiration of activated sludge.

Classification and proposed labelling (Annex IIA, point 10)

with regard to ecotoxicological data

N Dangerous for the environment
R50  Very toxic to aquatic organisms
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APPENDIX 2 — ABBREVIATIONS USED IN THE LIST OF ENDPOINTS

ADI
AOEL
ARID
a.s.

bw

CA
CAS
CIPAC

DAR
bM

DTsp
DTy

ECsp
EEC
EINECS
ELINKS
EMDI
ER50
EU

FAO
FOCUS
GAP
GCPF
GS

ha

HPLC

ISO

IUPAC

Ko

L

LC

LC-MS
LC-MS-MS
LCsp

acceptable daily intake

acceptable operator exposure level

acute reference dose

active substance

body weight

Chemical Abstract

Chemical Abstract Service

Collaborative International Pesticide Analytical Council Limited
day

draft assessment report

dry matter

pericd required for 50 percent dissipation (define method of estimation)
period required for 90 percent dissipation (define method of estimation)
decadic molar extinction coefficient

effective concentration

European Economic Community

European Inventory of Existing Commercial Chemical Substances
European List of New Chemical Substances

estimated maximum daily intake

emergence rate, median

European Union

Food and Agriculture Organisation of the United Nations

Forum for the Co-ordination of Pesticide Fate Models and their Use
good agricultural practice

Global Crop Protection Federation (formerly known as GIFAP)
growth stage

hour(s)

hectare

hectolitre

high pressure liquid chromatography

or high performance liquid chromatography

International Organisation for Standardisation

International Union of Pure and Applied Chemistry

organic carbon adsorption coefficient

litre

liquid chromatography

liquid chromatography-mass spectrometry

liquid chromatography with tandem mass spectrometry

lethal concentration, median

htip://www.efsa.en.int

70 0f71




EFSA Scientific Report (2006) 80, 1-71, Conclusion on the peer review of carbaryl

Appendix 2 — abbreviations used in the list of endpoints

LDsy
LOAEL
LOD
1.OQ
Hg

mN
MRL
MS
NESTIT
NIR

NOAEL
NOEC
NOEL
PEC
PEC,
PECs
PECsw
PECaw
PHI
pKa
PPE
ppm
PPp

STMR
TER
TMDI

WHO
WG

¥r

lethal dose, median; dosis letalis media
lowest observable adverse effect level

limit of detection

limit of quantification (determination)
microgram

milli-Newton

maximum residue limit or level

mass spectrometry

national estimated short term intake
near-infrared-(spectroscopy)

nanometer '

no observed adverse effect level

no observed effect concentration

no observed effect level

predicted environmental concentration
predicted environmental concentration in air
predicted environmental concentration in soil
predicted environmental concentration in surface water
predicted environmental concentration in ground water
pre-harvest interval

negative logarithm (fo the base 10) of the dissociation constant
perscnal protective equipment

parts per million (10°%)

plant protection product

coefficient of determination

respiratory protective equipment

supervised trials median residue

toxicity exposure ratio

theoretical maximum daily intake

ultraviolet

World Health Organisation

water dispersible granule

year

hitp://www.efsa.eu.int






